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Locomotive Power 


How Professor Dolby Calculates 


ttts «XMUii9^ fc ddreti prepmd by Prof tHUby as 
j^NiUUaBtt of IMlHA O, ateio loot nootini of tbo Brit- 
IgH iMoMlOtt, bw QOt rocelYOd the attention it dt- 
aMPfti. ¥k« andlenei waa eeanty althoush the subject 
IdilyaoUTa-^ Bittiah RaUwayt Some Facta and a 
|%w Prahteni. The address as a wbole was not de- 
ttrerod; but Prat Dalby talked about it, and rooelved 
H thanks Thera ivas no dlsouulon althongh 
H pn w knt ed many points for argnment and careful 
eonaiWattos Its interest Use prlnoipallr In the com 
ph ri SOft drawn between railway working in the present 
dky and in 1840 A dosen eiamplea might b« picked 
oat In a few minutes. Thus for instance Prof Dalby 
teUa US that the gross receipts of the Loudon and 
North-Western Railway In 1908 were twenty two and 
g half times as mnek as those of the London and Bir 
ttlngham Railway tn 1840 and that the track mileage 
open iras about twanty two times as great The money 
darned per mile of track open U thus practically the 
aama after a lapaa of seventy years To earn the same 
amount per mile of track open however the trains of 
the London and Northwestern Railway bad In 1908 
to run as S times the number of train miles that the 
trains of the London and Birmingham Railway ran 
In 1840 That Is to say In order to earn a sovereign 
a London and Northwestern train has now to run 
three times the distance which it was necessary for n 
London and Birmingham train to run to earn tbe same 
attount 

Tbe most Interesting portion perhaps of the ad 
dress oonoerni the power exerted by locomotive 
engines In hauling fast trains Here Prof Dalby en 
terad on highly debatable ground He calculates the 
power in terms of tons of total load Including engine 
and tender speed and train resistance He takes the 
Scotch expreas^Bhiston to fildlnburgh—and he reduces 
bis oalculatlons to the form of a diagram Typical 
trains he tells us weighed In 1864 t88G and 1903 
respectively 100 tons 250 tons and 4 0 tons The 
average speed In 1864 was 40 miles per hour In 1885 
46 miles and in 1903 about 52 miles per hour The 
engine powers were 100 400 and 1000 horse Fre 
olsely what the word power means we are not cer 
tain but we gather that It is not the indicated power 
but that obtained by muUlplylDg tbe weight by the 
resittaflce and the velocity in feet per minute divided 
by 83 000 which gives a result loss than the Indicated 
powar by the amount required to overcome the Inter 
nal friction of the machinery We do not think that 
th# load was ever so smsll as 300 tons In 1864 The 
work was largely done by the Troblem or Lady of 
the Lake class with outside cylinders snd 7 foot 
g-inch whoela These engines weighed full about 80 
tons and the tender 18 ions or say 48 tons which 
left a very small proportion for tbs train proper if 
the total was only 100 tons During the race to tbe 
hprth in 1888 the train consisted of four coaches 
weighing 80 tons But while we believe that Prof 
Dalby underestimated the power required In 1864 we 
are equally certain that he overestimates it for 1903 
No locomotive has yet been made for working express 
trains in this country which will continuously exert 
1000 horse-power between Bustou and Edinburgh or 
Huston and OarUsle It must not be forgotten that 
tbe power ss stated by Prof Dalby Is that required to 


w 

maintain speed on a level He bases his calculations 

r* 

on the formula T = 5 1/3 -1-where T is the trao 

266 

tlve effort Thence he deduces that horse-power devel 
oped at the driving wheels Is— 

We do not know where Prof Dslby got bis resistance 
formula There are of course a great number from 
which to select but that which he has choaon Is 
much too high Sinclair deduced from tests made 
on the New York Central and Hudson River Railroad 

V 

K=:2-f— The Baldwin l^omotlve Works use 
4 
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R — '1 H-M Laborlettc s French experlmt i ts gave 

6 

V» 

R = -Mr De Icy on the Midland arrived 

281 

V* 

at R = 1 3 H-If we take I aborlette we get for -^2 

200 

miles an ho ir 12 3 pounds per ton and for Deeley 11 S 
pouu is 1 a take the round number 12 po jnda ai d 
we have for 4 0 tons a gross steady tractive effort o!i 
the level-flf F 400 po nds Now r2 n lies an loir Is 

4 r 6 X r 400 

4r76 feet ior min ite and - -= 3 749 HP or 

33 000 


lo per cent of the loaer stated by Prof Doll y—a not 
unimportant difference It is well to remember that 
in the conduct of railway traffic It Is the last straw 
that breaks the camel a back While a big engine may 
develop 700 horse power with ease and economy to gut 
t 000 out of It may Involve much waste and wear and 
tear and the extreme probability that tbe driver and 
fireman having 1 othlng In hand will fall to kcei time 
with punctuality 

Prof Dalby asks tl e very pertinent question What 
is the maximum power that can be obtained fnm a 
locomotive within tbe limits of the constr ictlon gag 
on Brltli 
of noi 
engines 
by the 
le WlUowl 
question 
number of IpD 
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Wra? This of course refers to engines 
*iiler double 
utb America 
Newton 

I Aa larfco 
4 ^ If the 

indicated horflgwver be ploUga against tbe rate at 
which heat energy Is transferred across the boiler beat 
log surface the points fall within a straight line re 
gion providing that the regulator Is always full open 
and that the power is regulated by means of the 
reversing lever He has prepared a diagram setting 
this out graphically The diagram indicates that the 
Indicated horse-power Is practkally proportional to the 
rate at which heat Is transferred across the boiler 
heating surface and as this In again proiortional to 
the extent of the heating surface, the limit of economl 


It 

cal power is reached when tb dimensions of the boiler 
have reatlied tbe limits of tbe construction gage the 
boiler being provided with a tire grate of such sUe 
that at maxlmun rate of working tbe rate of cambus 
tlon falls between 70 pounds and lOO pounds of coal 
per square foot of grate per hour A boiler of large 
heating surface may be made with a small grate neces 
sltatlng a high rate of combustion to obtain the re¬ 
quired rate of heat production Thin although a large 
power may be obtained It will not be obtained eco¬ 
noml ally 

We 01 fess that this [roposltlon puzzles us Ostsn 
slbly It quite Igi res tbe way In which tbe steam Is 
used The units transmitted produce the luitne qusn 
tity of steam t er u ilt no matter at what rate the 
transfer proceeds ai d tbe weight of steank Is the 
measure of the power of the locomotive no matter in 
what way It is used But it seems to be obvious that 
if an engine Is taking steam for 80 per ent of Us 
stroke U will rejulre a greater weight per horse-power 
per hour than It will If the valve gear is cutting off 
at 60 per lent whi h Is of course contiary to Prof 
Dalby if he Is right tl tn an Invariable relation 
cxIhIs In every locomotive other things being equal 
between the quantity of coal put Into the flre-box and 
tbs horsepower of the nglne Indeed he expressly 
states that v oste ts r present! 1 by sparks ejected from 
tl e cl Imi ey and that the change In efficiency is 
an all notvrithBtnndli g large changes In the Indicated 
horse low r Our readers will we feel sure agree 
with us that this la a very remarkable proposition as 
It stands It certali ly comics as a discovery for so 
far as we are awnro no ono has over hinted at the 
existence f an Invariable relation between the quon 
tlty of coal p It into a boiler furnace and the power 
got out of the steam resulting from Its rombustlon 
It has of course long been known that the power 
depends on He quantity of coal burned Some years 
ago Mr Wolff in his book Modern lx>comotlve Prac 
tlce put this very tersely by saying that at high 
speeds the maxim ira horsepower a lo omotlve can 
exert Is tractlcally a constant being determined by 
the amount of water the butler can evaporate If this 
were what Prof Dalby meana then he would not have 
claimed to have made a discovery Perhaps Prof 
Dally will favor ns aid oir readers with a correction 
quite necenaaiy If we have failed to understand him 

It Is worti w! lie to give a few figures showing 
what mist take 1 lace In a locomotive working pp 
1 000 Indl Hied 1 oree power The weight of steam 
required will be about 2o pounds per horse per hour 
or a total of 25 OOO pounds To evaporate this would 
demand at least 3 BOO 10 inds of coal The grate area 
is ab ut 22 square feet In the engines of which Prof 
Dalby speaks Therefor© to bum 3 BOO 1 unds >f 
coal per hour r early 160 i inds must bo burned In 
the sam time per sqiare foot whi h at i)2 miles an 
hoir means a consumption of about 70 pounds of coal 
1 er train mile Nothli g approaching these figures 

btalns contit lously on any English railway That a 
big m den ciglne can be made lo Indicate consider 
ably over 1 000 horse power for short spurts Is quite 
well known b it this is a very different thing from a 
ronlln loiis effort such as Prof Dalby appears to hsve 
had In mir 1 —The Engineer 


Th* IBffwct of Silver Bismuth an<i Alumin¬ 
ium «n tK« MooHanloal Propwrtlwa of 
** ToU|flv-PitcH Copper Con- 
teinlnif Arsenic e 

BEToax tbe bwtltpte of Metals Mr F Johnson 
•tatbd that he melted electrolytic copper In a crucible 
and added the desired quantity of arsenic In the form 
df an alloy of arsenic and copper then the pure 
aetallio Oliver bismuth or arsenic was added tbe 
laa^l wall stUred and samples poured from time 
ttms tin the fiat surface of tbe solidified ingot 
ahewed that tha metal was at tough pitch An 
9affut 6H ^ inches was then cast In an 

apbn dim mold* reheated to a bright red heat and 
a rod 4 feet long by ^ inch diameter From 
a plecea were out for the mechanical teats 
atternatUig stress malleability and tensile 
s4 lor ohemical analysis Tbe chief results 
m *toUgb'pltch samples contain 
Q 58 per cent) show Improved 
r the **toagh pitch pure 
the presence ot mrsenlo 
oxygen needed to bring the 
After hoWfoUfng, quench 
[feai|hMM8M est tha bam Bma dow 
* <(h^a to Utmtet of 

' tMtmtoat gw wir U M 



limit It does not seem to influence the tough pitch 
stage Bismuth Is detrimental even In prevenoo of 
arsenic but as much ai 0 05 per cent with 0 3 to 0 4 
per cent of arsenic ts not ruinous Hot working 
Improves the metal containing bismuth for further 
mochanidal treatment The effect of bismuth le to 
raise tbe tensile strength and extensibility but to 
lower tbe elastic limit and replftan e to alternating 
•trees It causes more oxygen to be required to reach 
tough pitch Tough pitch pure copper with 0 02 
per cent of bismuth is much worse nnchanlcally than 
Unigh pitch areenlcal copper with 0 06 per cent 
Aluminium added to tough pitch arsenical copper 
BO as nesrly to deoxidize It (0 014 per cent) does not 
affect Its hot working properties but lowers Its ten 
•Ue kirength while Increasing its toughness and 
ductility Excess of aluminium however (Ofi to 
0 4 per cant) Is disastrous to the hobworking proper 
ties of tha metal and impairs Its mechanical proper 
ties in tha rolled condition Mlcroacoptc examination 
showa that bismuth separates out from copper eon 
talAlag It, on aolldttVoaUon In elongated platae or 
crystals which separate the crystals of copper from 
one another Bxesss of oxygen appears to cause the 
bUftWtb to sapardo althar as tnstalHo globalsa or as 
inogolor BSMMS of a btsamth oxJdt, which havo not 
fiomo ■ lolwfi.lin tha stnotnra as the long 

rtwttfi ot NhoMth tn oonUtnJng no oxyosn. 


In an addresi In geography before tbe British As¬ 
sociation for the Advan en ent of Science Prof A J 
Herberta n In th© Oeographiral Section reviewed tho 
progretn of tho s lenre ai d In the rourae ot his ^ 
marks urged the need uf establishing a government 
Hydr graplUal Department Tho absence of such a 
department would be re<ognlzed as serious If they 
considered how their water supply was limited and 
how much f it was not used to tbe best advantage 
He also argued that the Information whloh many 
government deparfments were accumulating would be¬ 
come much more valuable If It were discussed geo- 
graphl ally and If statistics were mapped and not 
merely set out In columns of figures Many BIu4k 
books would be made Interesting and more widely 
used if their facts were properly mapped 


Some of the plants of the family Cruci/erte which 
grow Id pastures are distinctly poisonous Among 
these dangerous plants are various species of mustard 
Tho field mustard or charlock which Is very common 
In many parts of Franco is particularly dangerous 
The black mustard appeart to be less triitsnt but it 
Is not free from poisonous qualities lU seeds sort 
ously affect the health of cows and make their milk 
unwholeaome The white mustard Is still lees polsoa 
out. but not entirely tnnoceiit 







4 




scmtrrmi 

Modern Goveriiin|^ »|*l* 

A Review of Amefie*A ond £uf<^l>«aii IC^oirloe* 

P 

Warron H MUlor 


Or tbo variouH governing sjatemB used by Bhiropemn 
and American billdeni of gaa engines and means for 
varying tbo explosion pressure and consequently the 
mean eCFective i rossure may be classlfled as follows 

] Constant volumu of charge and variable ratio of 
gas to air 

2 Conetont ratio of gas to nlr and variable volume 
of charge 

3 V rlnble ratio of gas to air and variable volume 
r \ urge 

F r small engines means for simply varying the 



Jbn I DfiOOH ]/ MOVABlb PllORUM 
tJbAR 

stroke of the Inlet valve will answer for regulation by 
varying the quantity of a conatani ratio mlalure and 
this Is used In the original DeuU gears Illustrated In 
Fig 3 The governor alters the position of the fulcrum 
of the Inlet valve lever / and thereby changes the 
stroke of the Inlet valve In large engines however 
It la usually lot practkal to depend on the stroke of 
the Inlet valve alone to determine the quantity cf 
mixture admitted without imposing too much work 
on the governor and robbing It of Itk senslttvenoss or 
else Incurring the liability of the valve to reopen 
under the auction w) qn only light charges are to be 
admitted For this reason nearly all the large gover 
nor mechanisms Include a mixing valve through which 
the governor controls the mixture In addition to the 
main Inlet valve for admitting the charge to the 
cylinder and keeping it there Fig 2 Illustrates the 
Deuti mechanism used on largo engines the engrav 
Ing being made from a drawing of the 2 000 horse¬ 
power slxe The governing Is by throttling and the 
volume admitted Is controlled as In the small engine 
by means of the movable fulcrum shifting the ful 
orum / alters the stroke of a pair of balanced gas 
and air ralvss and the fulcrum at the left of the air 
vaHrs spindle is also shifted still farther altering 
the opening of the gas valve The ratio of gas and 
air can be altered to suit the quality of gas by turn 



R and thereby varies the levstags of both tbs rooker 
arm A and the valve totor L 
Fig 4 Ulustrstes the ouboff goirsnior gear of the 
BoolAU Alsacldone It Is somowhai similar to some 
of the American mechanisms in that It embodies a 
portod-cage mixing vaivs The tnist valve has a oon 
slant lift The mixing valve shown fn section in 
Fig 6 is a sliding oylinder with ports registering 
with ports In the hooslng which open Into the gas and 


<a tfas and A igtsr la the thsiMiii^ 

opens ihs vaivs later a»d rsdttddi tha 
mixture. The levsr B esHms the ^aii^s ht thf 

■IssTi B throngh tbs tnodiom of a dot 
to tbs piuugsr 0 and this dog is fertppsd aA the 
end of ths sootioD stroks no matter at What PothA 
tbs valve is opsned Whan ths dog Is tHppedi 1^ 
valve is closed by the hslloal sprlaca la tM bpaM 
Ths governor gear of the John CooksHD Oom 



Fig 8 SCHMITZ MOVABI E FUI CRUM 
UEAK 


Fi& 4-^AISAUENWK VARIABLE CUTOFF 
OBAR 


air mains It la divided circumferentially Into air 
and gaa ports In the correct ratio for the quality of 
gaa used This valve remains normally down shutting 
ths porta as shown in Fig 4 With each stroke of 
the scoentrio rod operating the Inlet valve the valve 
is lifted until ths ports reglstsr with those In the 
housing and latched In that position allowing gai and 
air to flow through to the cylinder until the valve is 
released by a trip gear under ths control pf the gov 
emor when ths laUb is tripped ths vaivs drops 
shutting the ports 

Fig 6 shows the mlxIng-valve gear used on the large 
site of the Kflmbsrg engine which is probably more 
familiar to American engineers than any othsr Con 
tlnenUl engtne Air is admitted tfaroUghont the suc¬ 
tion stroke and the gas Is admitted toward the end 
of the stroke both being shut off slmultaaeougly at 
the end of the stroke The quantity of gaa admitted 
Is varied by opening the gas valve earlier or later n 
the stroke regulation la effected therefore by vary 
Ing the quality of the mixture the volume being con 
Btant Fig 6 shows only the meohgnism that operates 
the mixing-valve of which there Is one oo each cylln 
der placed midway between the twe Inlet vslvei which 
have constant lift and are opened by the usual cam 
rod lever combination A bifurcated arm A la piv 


pany of Seralng Belgium alas belongs to the varl 
able-quallty oonatant volume class but the meeban 
ism U so designed that It can be used for either 
quantity or quality regulation Pig 7 sbo^ long! 
tudinal and transverse sections of the Qockerlll en 
fine cylinder and the principal fsaiures of the valve 
gear 

The Inlet valve haa (ftmstant stroke god a sliding 
ing air valve moves with it so as to admit air tyn 
ohronously with the opening of the Inlet valve The 
gas valve is mounted above the air valve en a oonoon 
trio eleeve and Its actuating lever L is normally 
latched at the outer end by the deg B When the 
push rod B is forced upward by the Inlet cam It opens 
the Inlet valve and at the same time compresses a 
spring In the housing 8 which Is attached to the lever 
L This would open the gsa valve but for the latch i> 
and this latch Is tripped by the governor sooner or 
later in tbs stroke allowing the sitriiil at B to open 
the valve The valve is closed at the end of the stroke 
by the downward motion of the housing B due *o 
the fall of the push rod ft when released by the main 
cam 

The tripping rod T is moved back and forth by a 
anqUI eceentrto on the main shaft and its engagement 
with the dog D is timed by the governor through 4. 




Fio O-ALSAOIBNNB HI%\V0 
VALAB 



Fig VARIAbW? CtlTOFP 
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Fig 2-UKU17 \ ALVE GEAR F6R LAROK 
KNOmES 

lag g handwheel which moves a allding cage on Um 
iBistvaIvi stem 

gig t shew|i the form of shifting fulcrum geay d»- 
Tlsed by tbB Kftmberg compaay tor varying the 
lug of ^ InM valve HU governor gbtha the r^^ 


oted at tts fork oiida to the outer housing and Ifnksd 
at ths othsr end to one sad df the ermsk Jt 
which Is oimtrolled by the gbVfrtter The vatee- 
opemUag lever R is pivoted si Its toner end to tte 
oylindrima mmber <7 wbieh sHdis wRhIn another 
cyltoder Mt ntU oh ed to the bUsS 4 M wMba* 
tlm Uwer B hat a aert of fgkreei «a thh nrto 
A, amd when the gsviWMir iinuito ttob wwigr eM oT 
Ihto argt the #1 Jdto ^ 


meehaoism which shifts tge ptbot or the thtortti^dtati 

rocker sm. ^ 


Bg sKtendtog ths hdilew «Mn^ of 
ddwnwhrd enyinwto g the atr vsfva tocwt 

■ ^ 1^ IPS ig 
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HnNK ^'VMa «pfM |||\||t ,!«)■* tsM $9i)m • «rta|L 
Mt Jr oa tkt lidtt'VttTt itMa tMdi to ownr 
doir^ ihXt th* tnUi tilv* hf oemptm 
liikt tXM jt^iiitc M T|fc« <Uik 0 oftiTiM u np» 

i^ird orUndriwl «zt«BsIoft B wUoh Umlutet In • 
fioasm Jetton P ud IndloAM th« iprlsc JT a protected 
OpAnlpg o Allow* tit to p«M In and out of tho «pnoo bw> 
l<nr ffct plnton P and a ebook falVo y proYonta tbo on 
trai^ df air aboto tbo pioion but allowa tbo ooeape 
of anjr that may ho iboro. A *hlood*r valTo / eon 
trotted by tbo toYomor allowa more or loaa air to 
anior tho Yaotran orUttdor and vary tbo upward pull 
of tbo ptaUm p Wbon the aprina iT la oomproaaod 
by tbo downward moYoment of tbo Inlet valYOt It 
priiiAl tba eta talYO opoa more or loaa aeoordlna 
to tha amount of atr admitted by tbo valYo / and 
tbo Toaultlni degroa oC vacuum that a slvon down 
Ward moYomont of the platon P can form above It 
Aa all of tbo American goan eycepUng that of tbe 
Batblabam Btoot Company a engine have been fully de 
eoribad in Power there fa no need tb dlaeuu any but 
the Bethlehem gear tn tbta article Pig • t* a tec> 
Uooal elevation of tbe mixing valve cage and ehowa 
aloe tha Inlet and mltlng vatvea and the Immediate 
operating meebaniant In tbla gear the ported oylln 
der attached to tbe inlebvalve etem which waa first 
uaed In tbla eountry on the Weattnghouae engine has 
been applied but tbe porta are out diagonally Tbla 
makea It poaalble for tbe governor to control both the 
area of tbe port openings and the length of time that 
they are open without using trips or outofla Tbe 
sleeve S la twisted about the vertical axis by the 
governor rod and the relative angular positions of 


the patfaa ammufs df gaa and air When tbe lead 
Ughtena, the tovemer ahtfta tbe sleeve 8 around so 
that at each atroke the porte in the sleeve and tboee 
In the plpnger overlap lees and lees until at very 
light loads they raglater only during the latter part 



Pld 0 HKTHlMIbiM MlXlWti AND INJ BT 
VAI Vt AND ( ACIF 

of the stroke Aa tbe porta are very wide and slant 
at a considerable angle the governor baa a very long 
selective range the total movement in an SOO-borme 
power engine being about 3 inchea oo the surface of 



Pie 7-VALVE MKCHANISM OF THE CUCKERILL ENOINF 


the sleeve and 7 inches at tbe pin on tbe outer end of 
tbe arm 

This gear la the latest one that baa been developed 
In American practice and both this and tbe Westing 
house gears cousUtuto an advance over BngUsh gears 
up to the present time In that they provide a variable 
cutoff without the use of any complicated trip ar 
rangen ents or multiplicity of lever* Hnks c^pis et 


The Stwrlllnatlon of MilK 
By Ds M SsumoT 

lux unaaultary and economically defective nethod 
o* transporting milk in cans and pouring It repeat 
edly before It roaches the vessel of the consumer is 
atm in fsnerat use In this way tbe milk Is exposed 
to oontamlnaUon of many kinds and ths visible 
impurities which it collects are not the least dan 
gerons ones Tbo employment of cans for the trans* 
poiWloh and sale of milk Is also open to tbe obiee> 
tkm that even when no fraud Is Intentionally prao 
Used liy the dealer one ettstogaor may receive milk 
which oontalna much more than the normal propor* 
Uow of eream, whUe another mefvee what is vlrtnaUy 
akim mittu truCortanately howew the botUea and tbs 
method of sealing them which are now In nae peassss 
•arlMS deltsU ns sooaUed patent bottle* which 
ara elpaed by a pomeli^ gt appa r and a robber ring 
are cMimiMd fay tbe baoteitolegist beca m e they can¬ 
not hAdsanad gid fraeA e« hnsibrta ao parfeeUy aa to 
igalM ikacnigliieca inr a ttaaid so prone to do> 
een g i sg h U k n np vM* TM leltfj tc eowsred with paper 

cHAgf tilth MM UMA tkn MMllU 


its ports and thoee in the mixing valve plunger are 
thereby varied The nUzlng valve plunger Is attached 
to tbe upper end of the Inlebvalve stem and move# 
up and down with Invariable stroke under tbe pres¬ 
sure of the cam (7 and fbe usual seating spring, which 
Is not shown here At full load the ports In the bous¬ 
ing sleeve register completely with thoee In the 
plunger and slnoa the total time that they connect 
la ooe-haU of that tor oontinuously regtsteiing ports 
the area of ths ports must be twice as great to pass 



of the bottlss are handled In transport and therefore 
neceeearlly become conveyors of germs Furthermore 
it Is not practicable to make or to apply tbs caps by 
absolutely aseptic prooassss 
ine new *uvlo) method of bottling mUk uses a 
seal which saUaflei every reanlrement of bacterlologloal 
science and allows a perfectly aseptic handling of ths 
milk This seal Is a disk of tinfoil which Is coated 
on Its lower side with a germ free sttffeninc material 
and which cornea to the bottling room in a germ free 
package The bottlea are sterilised before being filled 
and are sealed by an automatic machine neither the 
seal nor tbe mouth of the bottle coming into contact 
with a human hand during the operation 
Another obstacle to the Increased use of milk tn 
largo cities Is tbe uncertainty whether the milk comes 
from healthy or from dtaeaeed oowa The old remedy 
for thta state of thlnga consisted In bolUng the milk 
and thereby seriously Impairing both Its flsvor and Its 
nutritive val le The necessity of boiling all milk In 
order to escape the danger of swallowing disease germs 
has caused a great many persons to abstain from milk 
altogether Those persons who prefer bottled milk in 
Its natural condition to boiled milk are certainly far 
more numerous than those to whom the taste of bolted 
milk le not disagreeable It la equally certain that 
raw milk (s more effective than boiled milk in pro¬ 
moting the growth and fUcreAsing the blood supply of 
Infants whose food consists entirely of milk 
In the man ifacture of butter and cheese also sterll 
izatlon of tne milk by some method other than boiling 
Is not only leslrablo but •ometlmes absolutely neeea 
sary Although many butter makers pasteurise the 
milk it Is well known that the process injures the 
flavor and q ality of the butter The heating of milk 
used for cheese making although It Is enjoined by the 
new (Qerroat) cattle plague law cannot always be em 
ployed because It seriously affects the formation of 
the curd 

In the feeding of calves and pigs also experlenoe 
has proved that better reiu ts are obtained from raw 
than from boiled milk and the feeding value of such 
waste products as ourdt and whey would be greatly In 
creased If they could be used In the raw state without 
danger of Infection with tuberculosis or Intestinal 
disease 

For these masons the uvlol process which destroys 
disease germs but spares the acidifying organisms In 
milk has been developed The process Is based upon 
the power of violet and ultraviolet rajrs to paralyse 
the growth of vageitble organisms Tbe bactericidal 
efDclency of these rays Is now universally recognlied 
By the uvlol process the germs of disease chiefly 
tubercle bacilli and pus forming bacteria which tbe 
milk of a cow may contain even before the veterinary 
Inspector can detect the disease and remove the mol 
mal from the herd are killed without alteratlng tbe 
natural state of tbe raw milk 
Tn the Industries dependent on fermentation also 
tbe uvlol process will toon find Important applies 
tloDs as yoast and mold fungi are likewise destroyed 
though leva rapidly than bacteria by ultraviolet rays 
The success which has been attained in pnrifying 
water with ocone has naturally led to attempts to 
sterilise milk by means of the same agent The ex 
perlments soon proved however that the conditions 
in the two cases are entirely different In water the 
destruction of organic matter Is desirable but In milk 
this must be avoided If tbe milk It to remain flt for 
use as food The quantities both of organic matter 
and of bacteria which the two liquids contain also 
differ widely Even the rosulti obtained In oxonlng 
water however appear to indicate that milk cannot 
be perfectly sterilised by d rect action of an electric 
current because tbe oso e generated by the current 
passes through the liquid in large bubbles making un 
flt for use those portions of the ml k which U tou hes 
and exerting no germicidal action on the rest of the 
milk In order to sterlliss milk completely without 
injuring it the oxone must pass rapidly through t 
and come Into contact with every particle 
For this purpose Dr Bmll Wiener has made sxperl- 
n onts with atomisers producing sprays of exceeding 
flueneaa In which the diameters of the dropa range 
from 13 to 20 mltHonths of an Inch As these drops 
are little larger than bacteria any bacteria which they 
contain are fully exposed to the action of oaose com 
tog Into contact with the drops and are Instantly 
killed even by greatly diluted osone The osoue ts 
nben quickly removed from the milk by the aame ap¬ 
paratus by which It Is applied In this apparatus the 
milk is atomlaed by a Jet of eo m preased air mixed 
with osone The milk fans to the bottom of a glass 
voMsl from which tha oioatssd air aacapaa by an 
orlffos above tha leval of tha HAuM Bafc^-^e milk 
la drawu off it Is thoroughly aerated by a current of 
compraffMd air which has baan filtered through glam 
wool oaleiom ohIoHda and soda Uma. In this way Dr 
Wiener auoeeadad la freeing mUk oemplately fresh 
ease garna and toxina and Improving Its *keaplng» 
qiiWUa* wltboat affsotiag thi taste odor or eheml^ 
^ oompoiltlcm-^VMshan. 
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Progress in Aviation in 1910 

A Review of » RemarKeble Year 


By Rene Caenter 


At the end of paoh year It !• IntorettlDK to roTtew 
the progreee acrou pltsbed and tho tendenclea deyel 
opod In aviation 

Iho ni et striking feature of aviation In 1010 la 
the number of reraarkal le eti I lt« performed during 
lie last f w m ntha Nothing aeett a Irapoaalble lo 
avlatore Tl e off r fa prl/o of $20 000 Immediately 
1 rings ojt new n tn who accomplish often with loss 
of life feaU tl at yestorday aecmed iraposalble Moat 
of thp n imerouB fatalUlea are due to the breaking of 
partB during night Cne altlei rauted by landing and 
by capalrlr g In aiualls arc comparatively infrequent 
Het e ao oplanea ahould be ronatrurted with the factor 
of safety employed In other conatructlons and as the 
breaking of a lart le generally Irrerarable all Im 
portant parts should be 1 iplica cd Revoral aeroplanea 
wltli doubl r inning rigging and rudder controls have 
iH n exl ibited The Maurice Farman Is especially 
well made in this resiw t and all moving wires run 
on ball bearing pullles 

The types which w had to review last year were tho 
Volsin Farman Wright and Curtiss biplanes and the 
Ant In Ue one seat d BlOrlot two seated BlOrlot and 
Santos Dumont mom planes Wn will examine tho 
bangHS made In these machlnea this year and briefly 
mention the newcomers 

1 ant year tho Volsin obtained lateral atablllty from 
vertical partitions which gave It the appearance of a 
cellular kite This UDsatlsfactory device has been 
replaced by ailerons roscmbling those of the Farman 
1 ateral equilibrium can apparently be maintained 
equally well by employing ailerons or by warping the 
sustaining planes although warping la evidently a 
more powerful means especially In monoplanes 
where It Is the only method In use In biplanes warp¬ 
ing slightly weakens the transverse frame Tn very 
large biplsnes ailerons would probably be used exclu 
slvely 

tost year tie Wright had an elevating rudder In 
front but none behind and was consequently very 
unstable Us stability has been very greatly Improved 
by adding a horizontal r dder behind which worka 
In omblnatinn with the forward rudder This result 
suggested to constructors the possibility of supi ress 
Ing the forv^ard rudder altogether This was done In 
the case of the Volsin biplane which subsequently 
made the remarkable flight from Paris to Bordeaux 
Wright and Farman have also obtained excellent re¬ 
sults from the suppression of the forwsrd rudder 
For the present however Farman together with 
Maurice Farman and Sommer retains the combined 
forward and after rudders 

The possibility of flying with a single horlsontal 
rudder placed at the atom shows that the true type 
Is that of the French school the monoplsne construct 
ed 00 the model of a bird As I predicted last year 
this form has triumphed over the American type 
having a forward rudder which tends to destroy the 
equilibrium 

This year two new biplanes hare appeared the 
BrdgneC and the Ooupy which resembles monoplanes 
tn the relative positions of the sustaining planea, 
motor rudder and pilot This Is the true type of 
aeroplane whether monoplane or biplane The biplane 
eonslruotlon allows the sustaining surface and conso- 
qt entty the load to be tnereosed almost IndeUnltely 
Tho monoplane opposes loss reslatance to forward 
motion and can therefore attain greater speed with 
equal power It also maintains Its equilibrium better 
in high winds owing to Its greater velocity and Its 


Telllsr Is a modified Blirlot, with sipseitlly wtlV 
I onstructed rigging The Nleapoft Is a machihe 
of peculiar type which opposes very small realstanee 
to forward motion The Sommer closely resembles 
the BMiiot The fl2snault*Pelterle looks like a groat 
bird and in a beauty contest I would award the blidi 
est prises to this msehlfte and the Antoinette 

It Is almost Impofilble to give complete and exact 
descriptions of the different types because their 
motors and the area and curvature of the planes are 
not the same In all machines of the same type One 
nidriot for example has a 26 horse-power motor a 
greatly curved sustaining surface of 172 square feet 
and a speed of 37 miles per hour another has a 
GO boi sa-power motor a slightly curved surfsre of 
iro squsre feet and a speed of 65 miles a third 
has a 100 horse power motor a perfectly flat surface 
of 129 square feet and a speed of 81 mtloe The form 
of the curvature varies greatly tn the different types 
Antoinette always employs the arc of a circle but 
the wings of most other machines have a maximum 
curvature near the front and aome have an inverse 
curvature close to the edge Some machines bavo 
flexible wings These diverse forms have been adopted 
after testing a few surfaces with the dynamometer 
We are still far from perfection and we have no very 
pre Ise data to guide us to ft All constructors ex 
cept Henry Farman employ thick wings The center 
of gravity has scarcely shifted In monoplanes H 
lies almost Immediately under the wings and rela 
ttvely higher than In biplanes where It Is situated 
from 12 to Id Inches above the lower plane The 
Rfablllxlng planes contribute to support In tho one- 
seated BLdrIot and the machlnM of both Farmans 
Volsin and Sommer but not tn tho two-seated Bldrlot 
the Antoinette Ksnaiilt Pelterle or Haniiot Which 
of these systems Is the better’ We see that BMrlot 
employe both 

In some machines the pilot Is placed In front of 
the motor in others behind It The distance between 
these two principal weights varies from nothing In 
the Wright where the pilot sits beside the motor 
to 13 feet or more In the Antoinette which Is the 
most sluggish In evolution of all aeroplanes Bldrlot 
H€6n\B to have found the happy mean which allows the 
bow to be raised quickly enough to land easily and 
safely 

All aviators are now agreed In preferring the start 
from wheels which Wright the only one who did not 
employ it has at last been forced to adopt With 
the great and swift machines of the future skids and 
rails may again become necessary In landing, some 
aviators use wheels some skids and some employ both 
■kids and wheels Bldrlot and Volsin rrfy entirely 
on wheels but this Is a bad plan because the ma¬ 
chine runs a long distance on ths ground and may 
be upset by a stone or a hole A better system Is that 
employed by Farman Sommer and Hanrlot tn which 
skids pushed down to the ground after atiiklng take 
the load from the wheels and quickly bring the ma- 
(hlne to a stop There la also a tendency to use 
retractile liartlng wheels and to land on the skids 
alone In my opinion this Is the best method It 
has been proved that If the pilot has an unobstructed 
view In fronw he can land very gently without employ 
ing springs even with the heaviest machine Xh 
monoplanes the shook of landing is often Increased by 
the fact that the pilot cannot determine the instant of 
striking with precision A skid flanked by two whee)# 
ts often used In monoplanes This excellent plan has 


tutoM, la addiUoB to their other meritt, keep their 
shape when expoeed to dampneee. which re^tdljr wafba 
wooden trainee On the other hamt steid delertorattg 
when subjected to rfbratloiu tad alnhip^ bnfkl^ 
irnve encountered eerlous dlffloultfee In the ooni trwo ’ 
tloD of long foodolas of steel tubing Hekee X ihoitld 
prefer to retain wood an the main oongtran^tte inate^ 
rial althongh steel tubes might adtantageottsly be 
substituted for some of the vertloal supports The 
Antoinette machines are always ftawlWN la oooatmo* 
tlon 1 am glad to see that several oongtruetorg are 
substituting steel ropes like those used la shlps^ 
for the pihno wire which breaks so freqnsBtly 
The wooden propeller has Anally wmi the ftetd Tfala 
year the metal propeller is employed hy Volsin alpne 
The wooden propefler Is more eflioient than the metal 
propeller because It ts perfectly smooth and It ^ 
also far safer Redoolng gear la ssldfkn used aHbohldi 
It presents certain advantages Breguet has carried 
Are persons with a propeller geared to make SOO 
revolutions per minute The direct drive Is preferred 
however becauae of Its lightness and slmpilctcy The 
diameter of the propeller which last year waa gene^ 
ally about 7 feet has been Increased to 8t4 or 9 feet 
A large propeller geared down to 600 revolutions 
would be desirable for a machine of great surface 
oarrylDg several passengers but for a small and swift 
monoplane the propeller attached directly to the motor 
shaft is preferable Twin propellers are used In few 
machines except the Wright and the Mord They 
present little advantage and Increase the chance of 
accident ChsuviOre exhibited at the Salon d Ariatlon 
an Interesting device for testing propellerg on an auto¬ 
mobile 

Many pages might be devoted to motors t<att year 
we had few light weight types but there are many this 
year At the bead of ths list stands ths admlrabls 
Gnome motor with which many of the rsmarkabts 
recent feats of aviation have been accomplished 
Many persons at first did not believe In the rotary 
motor hut they have been compelled to accept the 
facu This admirably simple device represents the 
true type of aeroplane motor and a step toward the 
ideal turbine motor Many motors with four and sight 
cylinders are highly eeteemed but none of them rivals 
the Gnome in lightness Among the air tooled motors 
the Esnault Pelterle la remarkable on account of the 
severe tests which H has passed suocessfuUy Still 
more notable Is the splendid performanoe of the An 
toinette water-cooled motor which accomplished lAOO 
miles tn one week at the Bordeaux meeting. This 
would be m pretty good record for an automobile The 
aeroplane mob^ is evidently becoming sharply dlfle^ 
entlatod from Its older brother the automobile, and 
Is assuming a form especially adapted to Its own work 
Aviators are beginning to demand in addition to tiie 
greatest attainable lightness a small consumption of 
fuel and a range of speed which is indlspenaable for 
landing It Is dangerous to descend rapidly with the 
motor working at full speed but If the Ignition Ig eat 
off and the descent made by soaring it is impossible 
to start the motor again if a forward tmpulte Is aasded 
on approschlng the ground If the motor would be 
kept fring at a very slow speed wbleb could be in- 
ereased at the critical moment, the descent could be 
made with perfect safety 

Two very original and interesting aeroplanes wore 
exhibited St the Salon by Fabre and Ooanda. The 
Fabre maoblM is ths only aeroplans that has eept 
risen from and aHgfated on water Its tritsOed frame 


grefttAf weight In proportion to sarfaro and becaose 
lU single plane Is less afferted by gusts and eddies 
then the superposed surfaces of the biplane 

Whatever the type of aeroplane the aviator is far 
better protected from Injury tn the event of a bad 
landing If bis seat Is behind the motor than If ha 
sits tn front expoeed to the first shook and liable 
to be hit In the back by the motor 

The monoplanes have changed little during the 
year The Antoinette remains exactly as It was and 
the one-aeated Bldrlot has undergone very alight modi 
flcstlons The BlSrlot with two seats beneath the 
wings has given place to a form in which pilot and 
passenger sit side by side In the position occupied 
by the pilot of the smaUer maohlna The Santoa- 
thimont remains unchanged This machine la tar 
safer than la generally believed and it would work 
well If a suiBoiently light low power motor could 
he obtained 

Among the new uonoplsaei the Hanrlot, wkkft 
resernbles the Antotnetta hga performed very Ifstl 
in the contests In wMeh K has takes part tlw 


been adopted by BsnaalbFeltotie and Nleuport 
Systems of rudder control show as much dlveriHy as 
they did last year I prefer Bldrlot a well known syw 
tom which Is also employed by TelBer The saiha 
effect is produced by the slmgle lever of Farmut and 
Sommer Several pilots have passed fronr Farman 
to Bldrlot machine# and have at cnee guided the Utter 
perfectly The same movementa are requlrMj, in both 
mariilnea—forwsrd for rlslag, barieward for dssoead 
#lng to right or left for warping plane# or inettn- 
ing the aUerona—and In both tbe eteeriuf rudder la 
operated by tbe feet The BMrtoi gyat«BS» kowov^ 
with Its Kittle wberi directly la drcttt Of the pHot and 
turned with either hand, appear! toere praptlpfel^ 
Great Inunovments have Wp giwid Ik 
struotion of aeroplaaec durtog psekyear fkaae 
makers tnm out madhtnes la alMt lAmm wfl^ aB ^ 
their patto daiufklXy AAehedrS^I^I^^ Add 
Pettfffto maobfuee a»|s par^foalai^^i^ SMd, 4 
aeroptene maMro Are 
eathreiy ig«lesi^abl4 Vo$sialliM 
0$ tiAe! wbkii. ^ Wm 


the trueeea laalde thick wtPg! The OoaMa a#repbue! 
has a jiantistlo appearsneo reriaunoe tq pr og raa 
lion Is reduced to a inbriihun»t The form cd '(he 
wltgp, which are made of woo^ adopted after 
numerouf teats made oa fktptd nOiway traida. hpt Hm 
wlttiB appear weak, at Uv! kemer vertkjal aer 
horlsontal bracds Thlf^l^aehika $i to h! driknTbT a 
turbine wbiA the Invaiitor tp dktolpp ael^ 

Wrtag power ^ 

luventoTi hate opt tosak prciFee# this 
The fNaon had WtW to ^ 
meoto thftiiMgarxpuitlipa^ 
pUote how!ver« 



acawnm aiiwricak spmRWBNT no. tsi? 


Ttotefti tthoc^ wbtoh U lOwuya Uabl« to oeear in land 
tns on had ground. 

A good method of quloklr stopping the Mfoplnne 
ftftor Undlng Is reqatred There Is itlll room for 
much luprOTement In the forms of wings end pro¬ 
pellers end In diminishing the reslsUnoe to progree- 
slOB It Is also neoessanr to organise soaring contests 
and to otter large prises for the smallest angle of 
ascent At present what Is called a soaring descent 


ts a swift motorless dash down a grade of nearly IS 
degrees 

These are a few of the important problems that 
await solution With the motors now aTallable this 
year's astonishing feats of arlatlon can easily be sur 
passed In 1911 we may expect to see the long-distance 
races which marked the early years of the automobile 
repeated with aeroplanes—Translated for the Scisit 
Tim Amxhican St ppixifETtT from LAeropblle 


of Our CKemical Ilnowled|(e 

Some Modem Problems 


^^*< *^ ** W toeAfd gsUsnAtty of type is 
Ths dhd htpland tart pro- 

dhh« ths snss Usss, slthongh their g^ 

' TSls tlma hM eosMi ts hotld toorlng aeroplanes 
vilicth iri^ tireik in the air The pilot and the 
ptatatifigdfd dhonltf be oomfortahly installed in ears 
seottiW motiBted Inside the frame where they will 
bs prdtsoisd as completely ae poeetbiy against the 


The Limits 


Tn Isst fSw years bare enriched science and teoh 
notogy with dlscorerles and Inrentlons of the most 
ssitsatiotta] ohiracter It is not surprising that a 
gsnsratlon wbkh has witnessed the discovery of Roent 
gob rays and radium and the development of wireless 
tSlegraphy airships and aeroplanes should become 
Motd and refuse to be greatly impressed by anything 
The hrllHancy of the new discoveries casts into the 
shids the years of patient toll which preceded them 
tai4 ftiso the numberless problems that yet remain 
uPsolred 

We know today that there Is no specific vital 
force which gives vitality to all living creatures We 
think we know that Ufe la merely the sum of the 
hlochemlcal processes which take place in the Indl 
rldual cells of the organism and that these processes 
are governed by the same laws that govern chemical 
reactions in the laboratory But the chemical proc 
esses of the body though similar to thoso which we 
have learned to control in {he laboratory are exceed 
ingly eomplex and we know very little of their de 
ta»i 

Many persons are surprised when they are told that 
it Is impoMlble in some cases to detect adulteration 
of food and can scarcely believe that science is still 
so Impotent Most articles of food are natural prod 
nets and consist mainly of the very complex organic 
substances When it is explained that we do not know 
the chemical structure of albumen the most Important 
constltueDt of every animal and vegetable cell and 
that moat of the substances which give foodstuffs their 
eharaotertstie flavora and odors cauuot even be cheml 
cally defined It may be understood why tho chemist 
finds it very difficult and often Impoaalble to diatln 
gniah pure from adulterated wine or genuine from 
artificial butter 

The statement that we do not know the chemical 
structure of albumen does not mean that we are en 
ttrely ignorant of the composition of albumen We 
know that albumen contains certain cbemical elements 
combined in certain proportlona but this knowledge 
does not give a mental picture of the structure of the 
albumen molecule 

Quantitative analysis sumcea to explain tbe com 
position of most minerals and Inorganic salts but 
the quantttative determination of the elements of an 
organic compound gives little knowledge of the cheml 
cal ktniiOture and character of that compound In view 
of the small number of elements—carbon oxygen 
hydrogen and nltrggsftr-whlch make up most of the 
countless and infinitely diverse organic compounds 
percentages mean nothing and arrangement or struc¬ 
ture la everything In many Instances two or more 
obTiougay different suhstanoes have precisely tbe same 


Bx Dr Willitam BicKKoltx 

percentage composition Por example formaldehyde 
the aqueous solution of which is well known under 
tbe name formalin is identical In percentage com 
position with grape sugar and some other rarbohy 
drates 

The chemical Investigation of natural products Is 
made more difficult by the almost Invariable assoda 
tlon of a number of similar and nearly related homo¬ 
logous compounds Butter for example conLalna a 
long series of fatty acids which shade Into each other 
so gradually that the series can only be resolved Into 
a npmber of groups which defy analysis Into their 
individual members Fruit juices similarly contain 
series of organic acids 

Tho systematic methods of Inorganic analysis are 
therefore Inapplicable to organic bodies and the ro 
proach cast upon food analysts has very little justlfi 
cation tor it Is not and it never will be possible to 
determine the Ingredients of animal and vegetable 
products by the rigid system and with tho absolute 
certainty with which a skilled chemist can analyze 
the moat complex of Inorg'inU substances 

In many cases tho adulteration or falsification f 
food products can be detected only by means of some 
unimportant ingredient which happens to produce a 
strlkl^ reartlon For example genuine honey contains 
microscopic grains of pollen If these are absent the 
genuineness of the honey may be doubted TJnfortu 
natoly however the adulterators kcei pace with the 
progress of science and mix artificial polUii grains 
with their artificial honey All margarine sold In Oer 
many must according to law contain an admixture 
of oil of sesame which produces a brilliant color when 
the reagent furfurol is added Without this admixture 
of oil of sesame 1( would be very tedious and difficult 
to distlngulsb margarine from butter This can be 
done in some eoaea by determining the proportion of 
volatile fatty arlds which are usually more abundant 
tn butter than In margarine Tho quantity of these 
volatile acids in butter however varies with the sea^ 
son tbe stage of lactation and the breed of cows 
and it sometimes falls below the prescribed limit It 
Is especially difficult to discover whether a apeclmeu 
of butter is adulterated with margarine and If so 
to what extent and In many cases It would be quite 
Impossible to detect such adulteration without the 
compulsory Talent coloring of margarine with oil 
of sesame 

The detection of adulteration and falsification in 
wine la still more difficult It Is known that there are 
mixtures sold as wine which contain not a drop of 
grape juice and which yet defy detection by chemical 
analysis The chemist cannot even distinguish tbe 
coloring matter of red wine from that of huckleber 


rifw probably because th< two are rhetnlrallv identical 

The consumer however cares nothing for chemical 
Identity He wishes to know the source of hts food 
but In this Inquiry the chemist Is reatrleted to limits 
fixed by nature Tn one instance these limits have 
recently been transcended but not by tho chemist. 
The ulcf discrimination Iwtwoon varieties of albu 
men which chemistry Is unable to make has been 
brilliantly 'tccompllshed by biological science 

If an extract of horse flesh or tbe serum of horse 
I lood Is injected repeatedly during a considerable 
I oriod Into the drculatlon of a rabbit a substance 
/ailed an antitoxin which precipitates tho albumen 
of horses and that alone Is formed in the blood of 
the rabbit Rente if tie ser im of the rabbit which 
has been thus treated Is mixed with an extract made 
from suspected meal the presen e of horse flesh In 
the meat will be indicated by the formation of a 
precipitate This method is already extensively em 
ployed for the detection of horse flesh In sausages 
An antitoxin which precipitates human albumen 
alone and which is useful for the detection of human 
blood In the Investlgatlc n of crimes Is prepared by 
a similar profess 

This bl logical reartlon which Is called IThlenhuths 
na tlon from the name of Us discoverer is dtstln 
gulshed from moat chemical reactions by its delicacy 
and preclBion It can ho a) piled with success to ex 
cecdlngly small quantitI cb of matter 

Our cheml al knowledge then Is still very ira 
I effect but It must not be forgotten that chemical 
problems are proposed by nature and are os Dumeroug 
as the produ ts and procesaes of nature Fvery 
natural product thcoretl ally pres nla three problems 
Uh compfsttlon its utility and Its artificial or syn 
thotic production 

Technical problems which are not of chemical nature 
are usually accomianicd by their solutions on their 
fl] St appearance 

Tho necessity of traveling ffO mites an hour was 
not felt until long after the steam engine had bssn 
inventod Such wants are rather suggested and 
slowly ImpresBod upon conservative humanity by the 
existence of moans of supplying them Hence tech 
nlcal Inventions aio thankfully received as unexpected 
gifts while chemical discoveries are regarded as long 
deferred payments of J\iBt dues There are exceptions 
however to both of these rules The problem of 
flight has occupied humanity for thousands of yean 
and on the other hand synthetic chemistry has given 
us medicines dyestuffs and other substances which 
have become Indispensable although they occur no¬ 
where tn nature but were created in the chemical 
laboratory—IJeber I>and und Meer 


fipfw Birds WdrK Tdgwihwr 
TmuisTomB to the naifis of s variety of iborohirdt 
tkkt tata aUtod to the plovm and the sandpipers 
Hhr n$md bu been gives to them because of their 
•hp^nlar nuumer of feeding With their strong biUs 
the)r turp over the amnn sUmss lying in the send of 
the hekoime to find tbe insects mt may be sheltered 
htflirttegltA If th# etone prove too heavy for the 
th^ pu4h It over by applying the breast to the 
XnpM jiida iTeqvfBtly a number of these birds will 
im thiMhef io turn over an object that to too heavy 
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the other side and recommenced their trenching op¬ 
erations with a seemlitf determination not to be baf 
fled In their object which evidently wss to under 
mine the dead creature before them in order that it 
might be the more easily overturned 

While they were thus employed and after they had 
labored In this manner at both sides alternately for 
nearly half an hour they were joined by another of 
their Species which came flying with rapidity from 
the neighboring rocks Its timely arrival was hailed 
with evident signs of joy 

^ Their mutual oongratulatioDB being over th4y all 
three set to woTk and after laboring vigorously for 
a few mlAutes in removing the sand they came round# 
to the other side and putting their breasts to the 
fish sooosided tn raising It some Inches from tbe 
sand but Urers unable to turn It over It went down 
Into Its sandy bed to their manifest disappoint 

msdot 

Resting however for a spaee, and without leaving 
their teapeettvo posltloM which were a little apart 
the mto froto the other* they resolved It appeared* to 
ftns the work Mother trto). Lowering thems^veta 
vtih their WWtotg slois la the sand* they managed to 
M Vk, wMch MX —O 


to rise about the same height ns bfforo Afterward 
withdrawing their bills but without losing tho ad 
vantage which they had gained they applied their 
breasts to tte object This they did with such for e 
and to such purpose that at last It went over and 
rolled several yards down a slight declivity It was 
followed to some distance by tbe birds themselves 
before they could recover their bearing 

To Color Tin Solder Tallow —Prepare first a satur¬ 
ated solution of blue vitriol In water dip a polishing 
stick into it with which the place to be soldered to 
moistened Touch the spot thus moistened with an 
iron or steel wire or rod If this to frequently re¬ 
peated copper will he deposited To produce yellow 
color the spot to moistened with a mixture of 1 part 
of eaturated aqueona eolutlon of white vitriol and S 
parts of hlue vltrlot solution hr means of a sine rod 
The spot iB to he finally rubbed with gilding powder 
and polished with the burnisher In the ease of gilded 
objecU the coppered epot should be coated with a 
thin covering of gum or tolngtoae eolation dueted with 
brouie powder and after drying brushed smooth 
For fiilver articles the coppered place to to be rubbed 
with silvering powdar* brushed gad poltohsd. 
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Dcbin] the past wti ter thn Fgyptinn Fxpedltlon of 
tho Miuteurn haa coi ilu tod the excavation# flt the 
Temple of HfbU lu Kfaarga Oasts The temple Is one 
bjllt chiefly In the reign of Darius the Great about 
(he beginning of the fifth century before OhrUt and 
Its clearing was undertaken by the expedition be 
cause of Its Importance an the only architectural 
mon in nt of the period between the decay of the 
Thoban Kingdom and the conqueat of Alexander the 
Great which exists today In good preservation 
Prof Oasten Mnspero Dlrecteur Gendral du Service 
den AntlqultOs d Fgyptc SMlgned M Emile Baralse 
an engineer of the service to the task of consoltdat 
Ing and restoring the temple at the expense of the 
Egyt I Ian government while it was being cleared by 
the expedition The Utter owes Its acVnowledgmebta 
to Prof Maspero for making It possible to conduct 
the two limes of work—the clearing and tlw restora 
tion of the temple—In coH>peratlon and especially to 
M Daralre for his unfailing belpfulnesa not only In 
the Bpeclal task be was undertaking on behalf of the 
service but also in all of the other work connected 
with the excavations The collating of previously 
published copies of th temple hloroglyphlc Inscrlp- 
ttona with the originals and the coiytnx of Inscrlp 
lions and scenes which have not been published here 
tofore or which have been brought to light luring the 
past winter were started by N de Q Davies of the 
expedition Tn confection with and supplementing 
the Davies copies Prlelrich Koch has begun a series 
of photographs which it is hoped to finish during the 
(Oiulng season and whl h It Is Intended shall be n 
complete record of all the reliefs and Inscriptions In 
the temple Tho Greek decrees mentioned In the ex 
I edition s last report as well aa some new decrees 
shorter Inscrlptlofis and graffiti found this year have 
been copied and are being prepared for publication by 
H Q Evlyn White while the plans and archlteotural 


gavo up some of the land about the eaatem gatewayi 
These Queetlons took up a great deal of tine through 
out the winter god their ultinate aoluUon wa« aimoit 
entirely due to M Baralse but meanwhile about the 
middle of December a preUmlnayy agreement had 
been arrived at a light railway wie InstaUed similar 
to that which had been In use at Ltsht, and excava¬ 
tions were begun at the portal of Darios and puabod 
westward From the very beginning of the excaVa* 
tloni fallen blocks from the temple were found buried 
to greater or lees depths In the soil and drifteand 
First to be cleared was the portioo of Nectanebo Part 
of the acreen walla of the north and south sides had 
always remained risible above the surface but in the 
coarse of the excavations practically all of the ool 
umns and eomloe which had risen above these two 
sides were brought to light lying just as they bad 
fallen each stone in relation to the next in such a 
way that a reconstruction of the elevation could be 
definitely made As the work proceeded through the 
great eastern doorway of the temple the fallen blocks 
were found In greater and greater numbers until 
whop Inside tho large hypostyle hall the removal of 
the Band brought to light a mass of stones In great 
confusion filling the hall to a depth of several meters 
above the pavement (Figs and 2) These were the 
drums and capitals of six fallen lolumns and the 
architraves and roofing slabs which had been sup- 
t orM by them Most of the columns could be com 
plotely rwovered but the majority of the pieces from 
the loof were so broken that to restore them to their 
otglnal positions was found to be Impossible In 
ordei to ontinue the clearing all of them had to bo 
removed but as the greater part were extremely 
raasalve the prooeaa was slow and dlffleuU (Fig 1) 
At this time the force of workmen numbered nearly 
two hundred and as It was Impoeatble to employ so 
many tn the hypostyle the majority were transferred 


trenches were sunk betow tb« Mutate td be4 Mdk 
On the west the work had to he stovpod vftiiik tfg 
meten of the temple wall; hut on ite soad^ 
th^ cui^vaUon did ndt approach tti# tentgla do dl i^ ^ 
a muek^ linger area, eovartgg siN^ fhree 
sq^uara meters was cleared (Pig. fif the w«^ ^ 
this point wu extended early u iPehmrf' to a Ibw 
mound rising on the edge of Ike cnfttn^log Ir^lre 
traoeg of biHldlDgs had boon found oh ttm iMMl. 
The jlreater part of the rest of the seasmi «mt 
in exploring the network of mud brick wal4 imeov^ 
ered here At the end of the work 
Btmeturee were removad from eMfit the eaiWh 
fatewa>w but no other attempt to oxeavale ig ^ 
palm grove has yet beeh made The work ia th* 
ftiM wag brought to a olOse the hrst bt MAj 
The consolidation and rsatpraUon oC the temgle 
by H Baralse wm begun about the middla of JBtt- 
nary and oontlnoed to the end of the season A 
deal of this time was Spent In replaeUtg with oetf 
masonry the stoiiee In the lower courses whioh had 
been eaten away by the moisture and aalt# ^ 
sril in which they had been buried In order to malm 
the walls capable of suitalntng their own weight 
after they were exposed In the oaae of one partly 
fallen column In the hypostyle bait this operation 
necessttatM the taking down of the standing ee ur ses 
and the complete renewal of the foundatlona tn 
addition a great deal of the fallen structiire reoov 
ered In the clearing was restored to its original po¬ 
sitions In the hyijKMtyJ* two of the six fallen eel* 
umns were set up sg^ and some pgrti df tho d etbss i 
wall and eolumns of the offering hall a grigfi tidny 
blocks of the fallen cornice from the exterior airi 
some of the frlese at the tofp of the walls Inside the 
temple were repleced and the greater part of the 
west wall of the temple was rebuilt from the bottoia 
courses to Its original height such of the blooks m 
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drawings are being done by William J Jonep both of 
whom are members of the expedition 
The field work In the oasli began the first of De¬ 
cember As the temple la situated In the midst of the 
peasants farm# the first step was to open negotla 
tlons with the land owners of the neighborhood with 
a view to procuring a place where the earth and 
Hsifd from the excavations couM be dumped ang oh- 
(atolng the tttte to aome of the land tn private poa^ 
HcMioh adjoining the ruins which It was desirable to 
dig Fventually an arrangeniiiat was made ^y whleh 
the expedition wan able to duMp Into n low saH tiiarsh 
\i the foot of thH temple hill and In eichaOBofor Utlb 
miing and tmproTementa of Ibefr landa, the owners 
• BaheUn of tlw VMmpidttM ^ 


TBK BaYPriAM IXTBOlTfOK 

to tbe uoMttton ot tb« nttfiw m tb* 

«ntlr« Uak ot tmuportbis Hoein Hi tho kirpoitrt* 
WM uDderUkeo br M BimiM itU «r th* 

#Drkn*n w*r* encMl«4 la raaatM at th« 
railway arooad th* north an4 ionA iM** ot Om 
temtile and la olaaiiac away th* huitr Atiflo tt Mmi 
and ddhrla noneetad th«m Ih fiV twit 
openings were teniid into th* nll^ng hy 
the ohgtnheili Ig 0)* hMk ot th* MOd H «n 

tered and olaarad w^ tii* wen atfl^ 

hleckad Th» asoaeationn o* )»(& aS*d nf OM tea-, 
pie were hnrMad on bjr atems ^ ^ t0hat Aw» 
to Ui# ntxilint gniidloa Inert. gtr 

ot orar «» ♦ H Oai tod mlwMi tpoi^'^^Wfi tt 
far to B itjftttutmii miitmMcMthittim 


wore aiiShir bitw>«|Mgad ^ 

raotomaoit te to he oontltega* ■*«<: eathUMh 

tioq with tho Anther anoktei^hte. 

The elanHng md rehoAdteg ot thO WapliOoe Btlte 
has Cteeteaed a*w teiiwM tn lA* phw M< d doA N ttaL 
iarthdliw ona* latelrerttnil *2^ 

hrontfit te twite lart^ W 

•^*1 t^ ^ tMm ih • hAh 
te oiiteth aot. 

0ntel# the- of m ga^LjjBBfW 

of MMM^.>h«ra #ib |{t#iidg tertM I jiM pS# 













9 


S«WtW AittRldAN StjmWlBNT No, t827 


*Aupt totMi It i« imiM«ir a* 

Ui« test o o tfH if M til* •Inuwt eouplMiilr 
w t w ft ^ altbMtli n* paiftlo& 

kiifc vftli • food iM of otrti^tj 

M tMdidb Qjf ooUun «ttd mlNitrtiotaro nni|itiio 
to It* jft th4tolofo bofft broQ^bt to tbo 

Hbtmpo^tMi HOffeom ot Art 
AddKtonol kno^Mfo of tbo blstorr of tbe tempU 
bio bon pdbfd b&io \(t tbo umTstlou A fracmnt 
ym lowid of n ottorinf bowl of dork blue eomit 


wof ttko tbow at Kom Onbo avd Bdta hai ben 
dtooonni and dated to tke reffn ia Ptotenay H 
Pl^lkdelpboa (B 0 2n*S47) from o fratiiaent of the 
dedtoation IneerlptlOD In Oreek Amona the fallen 
Idooka of thU wall thne hare been found a great 
many plecea of relief ot the relgni of Ptolemy III 
Buergetee (B Q S47 SIS) and of a later Ptolemy and 
hie coneort Cleopatra^ but It la Impoaelble to toll yet 
whether they come from decoration of the wall itaelf 
or from aome other atructnrea which may have ex 


ment and one Heraklloa built plen Ip the bypoetyle 
to aupport the then endangered roof 
But from the third or fourth century after Cbrlat 
evident atgna of decay are noticeable The Ineloeure 
walla were broken In plaeea and private houaee en 
oroached on the temple area From theee the exoava- 
tlona recovered coins oatraka a bronse lamp and a 
good deal of pottery At the abandonment of the 
temple as a place of pagan worship the dwellings were 
but t against the outside wa Is and among the col 
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Isted near by Indeed the whole alts teems to have 
doartshed throughout the PtolenMde period as besides 
theae etrottorss and ths Ihelbdara waU and pykona « 
the eahl already fcfmwn, there were dlacevered on the 
0tmtk the loaudatleng a large PUdemaic brick 
strudUee with a stm peetleo gnd by were found 
poliii. pQtUry and ameU beoiie ex-votoa which bad 
beap erWhhtty U the U^e ThU prtwpierlty oou 
ai tMia to the flat oifeiMtlea of the w**-*^* 

jtaOiHiK akstsittHhil ^igiSies^e & - 

gasij^l^w^^^ W imea^j^g gegisnseu a new pave* 


un us of the hypostyle halts and In the northeast 
comer there was erected a small Christian rh rcb 
Fragments of glaze found In connection with this 
Uat occupation show that It continued until af er the 
Arab conquest archwological evidence which It s 
possible to verify Inscrlptlonally by several Poptlc 
graflltl In the tombs of the Necropolis el Baguat and 
on the rocks of Oebel-et T4r Among these latter Is a 
praym* algnad sad dated In the eighth oentury after 
Chrlft by Savsrua aou of ths Pkgaroh of Hibis. 















SOENTIFIC AMERICAN Nk ^ 

What is the Ether?' 

The History and Necessity of m RemarhsJsle Conception 

By Owen Ely 


Sitfcc the time of Newton phyticlsu heve seen the 
n ed of BMumlng an etber to eiplatn action at a 
dlstanco or the i asaage of electric and magnetic 
forcofl through en pty spa e Though these pheno n 
ena have been th r ugh y st died through experlmen 
tal research comparat vn y little work has been done 
to deduce from the laws and facU at our disposal the 
real properties and ondltlons of the ether The con 
cepta of a etl er 1 avo ge erally been so mystical and 
vague that solentis s have sh ned the task of corre 
latlng or confirming the n Bu noro recently science 
baa realized the in portan e of this realm of Inquiry 
l^rontK lArmor Tlomson Kelvin Lodge and others 
have sought some basis f oxporlmentatlon and hare 
attempted to b ild com lete and consistent theories 
Itosulti are slowly a uinulallng more definite hy 
potbeses are being formulated and perhaps a few 
more decades will give us a fairly comi lote knowledge 
of this understratum of nature 
The first Important theory of he ether was deral- 
o(ed by Green and others In the early part of the 
nineteenth century The ether was regarded as a kind 
of Incompressible Jelly easily set a>qulver by the mo¬ 
tions of the molecules and able to transmit this mo¬ 
tion through its vast bulk to the ends of space And 
yot for any mofloDS of matter other than the mole¬ 
cular the ether was thought to act as a perfect fluid 
This provision was ne eseary to limit the ether to 
transverse vibrations Owing to the increasing de¬ 
mands which new dls overlPA ii optics made upon the 
theory It was abandoned 

One of the st pr li ent theories which have 
been 1 rought forward was that connected with Max 
wells eleitro nagn 11 theory of light The ether 
was aSH n ed to be h bu ent fluid the particles of 
wht h oscl late re olve or in some way change their 
onlltto causl g the rabidly alternating polarlza 
tlons wht h Maxw 11 used to explain his conception 
of the ole tro-n ag etlc wave Sir William Thomson 
In the Phtlosophl al Magazine for J ne 1863 gave 
the theoretical demonstration to prove that the revers 
ing of an electric charge produces a polarization the 
same In kind as that which constitutes a light wave 
I ater Herts actually proved t! e Identity But polarl 
ration Is still little more than a name and there Is 
yet some discussion as to whether It involves any 
bodily displacement of the etber 
The etber having been regarded as a solid and a 
fluid It remained to treat It as a gas ThU was 
attempted by several among them Msndeleef the 
chemist But the results did not seem very satisfac¬ 
tory IDvIdently the ether needed properties of each 
state of matter solid fluid ard gaseous Hlgldlty and 
elasticity of some sort were required that light should 
travel In a straight path the freedom of movement 
of a perfect fluid was necessary since apparently 
there was no friction between matter and ether and 
finally Its Inertness Us tall re to affect matter of 
itself pointed to a la k of oheslon or activity among 
lu parti les For those reasons apparently modem 
physicists have generally ceaaed trying to picture 
other In terms of matter but rather are Inclined to 
explain matter In terms of ether Thus Prof Osborne 
Reynolds who has worked upon his theory ffer many 
years regards the ether as a system of finely packed 
grains of whlth it would take same 11210 to make 
1 an Inch and whose moan free path Is 4 10 of their 
1 amet r Tl ese round hard grains are plied up like 
Hillard balls thro gh the universe but here and there 
Is a era k or separation and this vacuum fs matter! 
The encounters of the cracks mako up the phenomena 
of tho cosmos 

1 armors concept seen s son ewhat simitar for he 
regards electrons as nuclei of permanent etherlat 
strains |h rapid motion Kelvin and bis school lay 
eraphaaU upon an explanation of the ethers perteet 
elasticity Kelvin b famous theory of the ether makei 
its elasticity due to rotational motion-—Intltnata flne- 
•|ralnodM motion througho it the whole ethertal region 
Emotion not of tho nat re of locomotion bift olrcula 
An In closed c rves ret rnlng upon Itself—vortex 
At Ion of a kind far more finely grained than any 
wbves of light or any atomic or even electronic atruo- 
twlp If the etaat^cHy of any medium is to be ex 
pliin d klnetlcally It follows as a naceaaary conae- 
^ue e that the speed of this Internal motion mutt 
be oraparable to the speed of wave propagation that 
Is say that tbf Internal squirming elroalgtk^ 
wrV b cl every part of the ether Is subject, must be 
egrr o wlUi a velocity of the same order of mg- 
nt^ Ip the vekwlty of light | 

•pMsfew AilfeaMas 

tLodgatiMmirefJ^pioil^ 1QI4I. 


On this assumption Sir (Blvor Liodga oaknlatet 
that the ether most postew kHowatt oenturtaa 
per cubic millimeter or the energy of a mtBJon borto- 
power station working continuously for forty tnUlIpn 
years Kelvins theory ia based upon the prlidple 
of the gyroscope as applied to fluids which thus 
tate solids Many ex^riments have been madf to 
demonstrate the strange propertiea of liquids or flet^ 
ible solids when in rapid ihotlom A. silk cord aiovtag 
swiftly over a pulley haa become rigid and vikoous 
and wavea set op on the oOrd traveled with Its vekolty 
thus standing still This shows why **tha speed of 
(the ethers) internal motimi must be oomparahte to 
the speed of wave propagation** To show tho alae- 
ticlty of spinning bodies Lord Kelvin made a spring 
balance out of gyrostats* The hardnete** of fl^ds 
in motion U illustrated by a stream of water under 
strong pressure which will resist blows from a Sword, 

Kelvins gyroscopic theory however Is ueefhl only 
in providing a fluid ether with the elasticity of a 
solid And does It not seem futile to evolve an etber 
from the properties of matter when those prope^ 
tlee in turn depend upon the etber? The action of 
the gyroscope Involves the Inertia of matter yet Prof 
J J Tbothson and others are now Inclined to egplaUL 
inertia as an effect of the electromagnetic hbefg/ 
which a body carries about with It in the ether But 
If Inertia Is not an Inherent** property of matter 
but rather a phenomenon Involving ether why should 
it be used to endow the ether-particles? A second 
etber would be necessary to account for the Inertia of 
the first Indeed it Is so dKBcult to build up any 
hypothesis without the use of Inertia and the laws of 
motion that we may be compelled at laat to retort to 
another ether But since that Is merely shifting the 
ultln ate | roblom we must do our best to gain a aim 
pier theory 

Again it is difficult to conceive how the particles 
however finegrained their gyroscopic motion would 
avoid being in continual contact and collision destroy 
Ing the permanency of the system and prododiif a 
gaseous state Motion In exact circles wohld^ be 
broken up and the gyroscopic principle no loniter at 
work At least it Is dlflleult to explain bow any kind 
of motion can be provided for the crowded particles 
of ether other than |Mme irregular dhaoUo vibration 
like that of a gaseous molecule The particle cannot 
be compared to the vlhratln# molecule in ooha^ve 
solids nor to the revolving electron for both must 
be held In their systamatlc orbits by forces sctlng 
through a medium The difficulty of making the ether 
circulate about a fixed center in order to make It 
gyroscopic and elastic seems about as large as the 
original problem Itself 

There are perhaps other wgys of explaining the 
properties of rigidity and fluidity In the ether it 
matter be tegarded as merely a brack or strain In the 
ether the latter need not be fluid sinQt there Could 
be no such thing as friction between matter and 
ether Then If the ether be thought of as ijiujite densely 
packed with particlea in orderly rowa^oefomns and 
tiers It might not be dlffioult to imagine bow a 
pulse of light emanating from a molecule s^ld b|pt> 
tinue like a mlasUe having Inertia to fotlow the 
straight line upon whtcb it was started. For light is 
made up of waves in soveral planes which we may 


every direction This dsaerlptloau flroda M it tar MF 
serves to show that tha theory of the ell»r km fibt 
yet been exhauptlyeliy worked while It polnta out fMd 
of the dlflkmltlp in an sdequate etpUUatlMi of the 
actual trftniverhfl wm in ether 

Having revlw#0d seme of the genersl tbewrtat of 
the ether it will l>a interesting to look into the 
ods which have been used to gain facts and figures 
in regai44brfhs ether and to see what tangtbta rssOtts 
have hera reabhoU 

A modem school of physicists have dMived a value 
f(w the elasticity of the ether twm the fomula 

V » ^orJr=aV»B The density of the ether hM 

been calculated on the aasumptloii that the sleotron 
Is a differential portion Of ethw but of equal dottsi^ 
The linear dlmanaloD of the etocirpn la about or 
10 * mlUimeterA and U its mass Is not an efleoi of 
its magnetic field the varhiut eetlmates based upon 
different experiments alt yleUl the sune rasU1t> about 
o-g-a. units V* we know to be 210“ ao that K 
tho figure generally agreed upon by some of the 
greatest scientists The estimate is of little value 
however except as U may direct further Inquiry The 
structure of the electron must be investigated before 
its density can safely be used to indicate that of the 
ether 

Deductions have been made as to the structure of 
the etber from the computed velocities of the various 
wave-lengths of light In space But they are of ques¬ 
tionable value for at present It Is still a moot quoa- 
tlon whether or not the various waves have exactly 
the same velocity However it is an Important tine 
of research and will certainly j^eld us some know! 
edge of the etber We are too accustomed to treat 
light as a whole not as to particular wave-lengths 
Lord Rayleigh has said We have no means of tden 
tlfytng a particular wave so as to determine Its rate 
of progress What we really do In moat oasea ta to 
imprest some peculiarity It may be of intensity or of 
polarisation upon a part of an otherwise continues 
train of waves and determine the velocity at which 
the peouttarlty travels Rayleigh used the formula 
d(kV) 

- to express the possibility that T the 

dfe 

velocity of a particular wave-length mAT dittw from V 
the group velocity Now the work of Nordmann on 
Algol haa tended to show that Ted rays (about OBfia) 
were sixteen minutes ahead of the blue (about 0 43a> 
Pritchard s eatimate of Algol a parallax is 0 0B6B sec¬ 
ond or about SI Ught-years Dr 0 V Burton nslng 
these data and Rayleigh g formula (L. B D Philo¬ 
sophical Magasina December 1902) has seA up equa^ 
tlons representing the conditions of periodic motion 
In the ether, in order to show that the velocity of 
propagation la a function of the wave-length and that 
no absorption need occur In the ether The laws of 
dispersion are applied to strings gpui by comhtnation 
of these to three-dimensional spacA The nature of |fao 
fonnulw developed by him Mads to the oonolushm that 
'The System (of ethe^partiole■) haa a Structure on a 
scale not Infinitely minute compared 'Wtth the wave¬ 
length Though we may conedivo the eieotro^nagnattc 
vibra^on of the ether tp be executed in a maimgr 


regard separately Motion in one plane cannot pais 
Into another and if the tier of partlolsf In which the 
wave started la not dlgtarbod ^ pasalhg matter the 
wave would remain in. one plane But w^t prtvwU 
the wave from spreading sboufjl^ts planf ipstasd ot 
holding a straight pathfi Thl%^ most be a rasull 
of the regular arrangsmenb of the partktaA so thiM 
the wgve moves as a unUomn interaotm amohg W 
parades of several rows oo^fiiM^ tbw t^m gkha, 
like a. moving pendulum. Thus ^a 
a molecule In the Bun would reach 
tloally unchanged The sise of an object tli«A 
not because all the mingled putass reash the eye (jimliP 
isbed In else but because the number o putaes enter¬ 
ing the eye undlmlnished defends upon tto squarn 
of the distance Were the former the eise apd if the 
itght-wave spread out like a sound wkve an ta email 
ated from a aouroe some Chanda iU tha struoture of 
wave woold take place and ft bS dteuult to 

explain the rectilinear propaghtlaSi of light fV 
tore of the ethSr could eoaroely tw «s h erihst M pMk 
tured but tr the partiotae be of * Mlfi[l4c4hr hf 
stse compared to the itabt-wawr Oa^idhH should he 
about m taMoe omy hr ihif in^ eehid 

we imaging the tehmk or ^ 

eesh warm, ad i tt w i i htai 


widely dlffmuttt f^om anytfalnd occurring In tbose 
simple meohsidoal models we may yet attempt tfi 
form some Idea of the coarseness of structure bf the 
ether which coght suffice tp aceougt JBsp dtsPim- 
sions as JSentmann and TikIkOff hive ihhoght lo hs 
indicatp^yfy their obes|waUong, the Ibmmia dUduso# 
by thr fronr Raytaish# Squattan ta 
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Km* Ml mUlWkt; «yMt » d£ ft ewtut 

Mkii^ ftfti H«(|l Tert^ed the tlt«0t7* 
t#o Ik dcm within on* p«r omt 

MmEw«Ur« UkM^ Prot PomUng bu 

IbMwM thft htokWtfd thrtet of the ll«h^vaYe u tt 
leftvet ltd ecHitdt yrktitx we hare worked out a definite 
pletiuhe fit th« eldr^tro^BkignetSe wave thla primary faet 
ihottld be very Mefnl la explaining ita geneati and 
the relfttlon of the e^otron to tbe ether earroundlDg It 
H hftft beeft aaenmed, during the above dlacuaiton 
that ho trloUon exlets between matter and ether but 
the dtteeiioii waa by ho meana aettled until recent 
yiara Many experlmenta were tried during the paat 
half centnrji bat none wei^ oonclualve until Mlohelaon 
made hit fainoiit experiment in 1887 Thla aeemed at 
fliwt to ibow that the ether la atagnant about the 
Barth or that It doea not mih by ua and through ua 
at the rate of the Barth a motion Two half beams 
of light, one tent to and trO along the line of the ether 
drift, eaat and west and the other aoroee the Une of 
drift, were reunited and should have shown a dis¬ 
placement In the bonds of the spectrum of one part In 
a hundred million—the equare of the ratio of the speed 
of the Btorth to that of light A change of one part 
In 4 000 ttilllona could have been detected In the appa- 
ra^ but no change waa seen The explanation was 
tnrt auggeoted by Prof Q F Fltigerald of Trinity 


Ootkge, tejOUn^ and waa later developed by Prof H A. 
LioreM of Leiden. The ooheelon of the materials In 
the am^arattts by which the meaaurementa were made 
waa probably ^ to electric charges In the atoma 
The ooheelott waa then leas great across the line of the 
Barths motion than along It for the reason that the 
charges become eurrents on account of the Barths 
motion, and the attraction between the parallel cur 
renta la lees than In the ourrenta which follow each 
other in the aame line of motion Therefore although 
the lightwave probably increased In velocity acrosa 
the line of the Barths motion the stone slab acrosa 
which it traveled Increased in length proportionately 

An interesting and original experiment was under 
taken by Sir Oliver Lodge to settle the question in a 
dUlerent way Two large steel disks an inch apart 
were rotated at enormoua speed while a beam of light 
was divided by a semitransparent mirror and the 
two halves were sent in opposite directions around 
and between the disks until they met In a telescope 
After eliminating the sources of error It waa found 
that the Images were exactly coincident and that hence 
no ether had been caught up in the motion of the 
Bteel disks 

Perhaps nothing has contributed so much to the 
possible development of a theory of tbo ether as the 
electron theory which has done so much to reduce 


phenomena to the Ihter play of the electrostatic mag 
netlc and inductive forces of charged atoms These 
forces together with matter which may be simply 
their source in the ether and gravitation which Is 
probably an electrostatic effect constitute the whole 
problem of the ether The ultimate task Is to explain 
them as the varieties of motion In the fundamental 
stuff 

To sum up It is apparent that the problem of the 
ether the greatest enigma of all time cannot be solved 
by one group or generation or class of scientists It 
claims tbs work of speclaUsts In many fields While 
each may see the task from his viewpoint alone it Is 
worthy of attack from many standpoInCs To analyse 
and classify a nearly infinite variety of phenomena 
to reach the root causes of nature requires the genius 
)f the Investigator To arrange the data in the most 
logical rplutlonships requires the work of the ibeorists 
To condense and reduce these relations to the simplest 
and most elegant form the brain of the mathematician 
is necessary lo appreciate the ultimate slgnlcance 
of those factors which the others use but a« the mate¬ 
rial of their building the philosophf** Is final critic 
And to make the results of alt the others of Interest 
and value to the human raco as a whole the Inter- 
[ reter must picture them In simplest phrosp and most 
apt illustration 


Do Fishes Hear? 

A Summary of Recent Studies 


Althodou Saint Anthony of Padua preached to 
the fishes this la no proof that the fishes heard him 
for the holy man preached to many deaf ears An 
other eccleelaatlcal tradition which has often been 
cited In evidence of the auditory power of fishes has 
likewise failed to stand the teat of critical Investl 
gation 

The famous old Benedictine cloister of Krems In 
Anstrla, poisesses a monumental fish pond sur 
rounded by stone balustrades and arcades whose 
finny denlseos have from time Immemorial been euro 
moned to their meals by acoustic signals—In the old 
days by beating a drum and In modern timet by ring 
lug a hand bell 

Dr Alois Kreldl who had previously expressed 
the opinion that if the fishes really come in response 
to the ringing of a bell toey do so because they feel 
the vibration not because they hear it recently visited 
the monastery in company with Prof Bxner the 
well known Viennese physiologist The Investigators 
eully proved that the fishes did not hear the sound 
of the bell but came to the feeding place only when 
they saw the attendant ring the bell and throw out 
the food or when they felt the vibration coramunl 
catod to the water by the mane fooUtsps on the 
■tone run of the pond When the two observers ap¬ 
proached the feeding place In such a manner that 
the fishes could not see them hid behind a column 
and there rang the bell the fishes did not take the 
slightest notice of the sound but when they came to 
the feeding place m the oustomary manner of the aV 
tesdant without ringing the bell the fishes quickly 
swam to the spot They dispersed Immediately on 
finding that no food was forthcoming and could not 
he reoaUed by rlnglnf the belt 

A similar explanation can he given of many other 


By Dr 'WilHelm Roth 

instances in which fishes are apparently attracted by 
the sound of the human voire of bells attached to 
fishing nets of drums and of the clappers which the 
Japanese employ In conjunction with torches In fish 
Ing with cormorants Kreldl and Bxner found It 
Impossible to elicit from goldfish any response to 
whistling the peal of a large boll and various other 
sounds generated in the air or oven to tones produced 
by drawing a violin bow over metals burs under 
water Another experimentei obtained the same uega 
tive result with the ear splitting noise of tho toy 
known as a cricket 

Even when the reflex trrliahtlUy of the flshos wu 
greatly Increased by dodlng them with strychnine they 
responded only to sudden and violent sounds like that 
of a pistol shot which caused them to flee in terror 
As Langes and Vulplan have found that a pigeon 
which has been deprived of Its brain and therefore 
of its sense of hearing responds to a pistol shot It 
appears probable that violent explosive noises affect 
the nerves of touch or feeling by means of the con 
cusalon of the air which Is transmitted to fishes 
through the water 

In order to prove decisively whether the reaction 
In the case of fishes is accomplished by any true audl 
tory sensation or Is caused entirely by mechanical 
stimulation of the tactile nerves Kreldl experimented 
with fishes from which the labyrinths of both ears 
bad been removed These fishes reacted to very loud 
sounds In precisely the same manner as unaltered 
fishes when both had been dosed with stryebnine 

Hence there can be little doubt that In flsbee the 
surface of the body has assumed the auditory func 
tlon and that a perceptton of vibrations by the tactile 
nerves takea the place of a true sense of hearing It 
is natural to assume that in fishes the organs of the 


B(M?BlIed lateral Hue which are sensitive to the 
slightest change In inssuro toi respond to tho cochlea 
of higher vertebrates with its tortls fibers which 
I arts arc entirely absent from the oars of fishes 

We are not Justified however In assuming that the 
cars of fishes play no part In the perception of vlbra 
tions produce I by sound waves for the otoliths of the 
labyrinth may serve In fishes as they do In many 
other aquatl animals for the per ption of vibration 
and may thus assist tho organs c f the lateral 11m 
of tho body Tt Is probable Indeed that the labyrinth 
of the ear is only a highly devolopid and speclallxed 
lateral organ and according to Honmer the per 
cftptlon of mwhanloal vibration Is siniply the initial 
stage of the sense of hearing The dlfferonce between 
the two fun lions is that In the foimtr fh< vibrations 
of pressure are porreived m parat ly while in the 
latter they aro fused Into a single tone as the mosaic 
image formel an the retina is seen as n single pic 
ture 

Although tho fishes that have b en studied appear 
to posscBs no true souse of hearing It is not impos¬ 
sible that the ears of some fishes have acquired some 
slight dovelophient There are many fishon about 
80 spoclefc which produce sounds Tn the pairing sea 
BOD some fishes fill the water with noise which can 
be heard plainly by an ear presHnd to the ships side 
Whether these noundn are produ ed voluntarily (per 
baps to attract the opposite sox) or not is wholly 
unknown hut even if some of these mus! al fishes 
are found to bo sonalUve to sounds of me lerate Inten 
sUy It will still remain probable that they perceive 
those sounds by a sense of vibration akin to the 
sense of touch and do not r ally hear them —Trans 
latod for the Scievtifu Amvukan SiiirmthNT from 
i machau 


TKft Transformathm of Soa ’Wotor Into Froah 
^ator 

Tot bellaf was prevalent among the savants of the 
Ittk and IStb centuries that a hermetically sealed 
aartlien vegsel dipped into the sea would fill Itself with 
ItiM waist At the prspent day it Is difficult to say 
op what this beHef was grounded It surely could not 
prve been evoked by experiment in a similar sense 
JNtandfti, the founder of oceanology made In the year 
an egpenmeat Which effected the filtration of sea^ 
water tht^ooffh a system of fifteen pots filled with 
ifiirdm'eftrth or sand and so plaoed as to let 
Clhlill^taftiMi Ufa a esaeade It is steted that the 
bUgla 4(Moio« at dimlnutlott of the presence 

of 4ttttpar ses ertteM are everywhere current 
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density and chemical composition The result was that 
In the Initial stage of the experiment density as well 
as saline content were found to be moderately reduced 
very soon thereafter both recovered their original 
value The earty decrease of value 4s explained by the 
mechanical attraction which eVery chemioally neutral 
body exercises on the molecules of a substance In solu 
tlon as soon as the body comes In contact with tbe solu 
tlon In fiaturO too sand falls to effect the separation 
of salt Tbroufftt sblpwrecked seamen It became known 
that relatively frpsh water may be found on very low 
and barren oordT^eefs in the Pa<^o Ocean by digging 
to a trifling ddpth In the coral saild It to not how 
ever as was supposed sea^water freed from salt 
through the layers of sand hut to simply rain water 
that Is retained by a sandy stratum and by It pro 
tected from admixture wUh the seawater Blmllar 
phsnoniea>^ may be obeerved on the Buropeaiv roosts 
They may be considered tbs key to the popular belief 
now eobtradlotsd, that ssa water can be sweetened by 
kltratlofi ttntmib sand 


Ifer W Moisftbsini # OTH-kliown Moxllsb metal 
IprgisC# In a report of tbs Advisory Oommittee for 
mliin tb# ibonlts of lesearcbea oa tbo 

eiwftrtafwa flflMtl diaHtMtsa Of 


other metato so os to lusvo tho density of tho alloy 
very nearly as low as that of the pure rattal and yet 
obtain the Increased strength and hardness given to 
the alloy by such additions A lertaln number of these 
alloys are already in Industrial use namely those con 
taining Cu Ni Zn and Mg The mechanical teats of 
the C 1 Al alloys containing, 2 77 and 3 76 per cent of 
Cu are given and also the tests of two Cu Mn Al alloys 
containing respectively 2 per cent of Cu and 2 per rent 
of Mn and 3 per cent of Cu with 1 per cent Mn The 
elastic moduli of these latter alloys have bef'n deter 
mined and are compared with wood The clastic 
modulus of wood Is of the order of one-stxth of these 
alloys Some tests are given of Al Nl alloys which ap¬ 
pear very promising but these are said by Gulllet to 
easily corrode Some detathi are also given of the 
Al Zn alloys One of tho most Interesting of tho Al 
alloys to known as wolfratnlum or wolframintum 
which contains small quantities of Cu Sn 9b and Vt 
The alloys known as magnallum contain from 3 to 10 
per cent Ifg and it ia claimed that they are 3 to 
times u strmig as pure Al U Is pointed out that 
there Is a targe field for possible Improvement in tbo 
range of light alloys to be obtained by the addition 
of small proportkms of hwvier sleognta to AL 







scTONTiFic AKSRicxii 

Mixing Concrete on tKiJr T 

How to Select Your M«tcn«l« «nd Mix Your Own <?QiM3r«rto 


On account of lU beapnois UQlformlt)^ and quick 
devolopment of strong h tbe only oomant practically 
used at praaoi t li U e kind called Port and Tbere 
are almost as many brands of Portland oement as 
there are of wheat flour For fa n work choose some 
brand guaranteed by the local dealer to meet tbe 
standard spoctflcatlons of the American Society for 
Teatlng Mateiikls which standards are approved by 
tbe national govornment 

Cement takes water so easi y tl at care mnit be 
exercised In storing 1 lii o tho reg lar floor of a 
good building place tin hers close together as a sup 
I ort for a fa se flour u on which tbe cement should 
be piled 

Cement s heavy do o overload le floor of the 
bul ding by i lllng it top high and do not store It 
against the aide walU Keep tt overed with canvas 
or roofing i aper Ce ent once wet sets up and Is 
unfit for se Howeve lun pa duo to pressure In the 
storehouse n at not be mistaken for set up cement 
Su 1 lun ps are easily c nl led and may then he used 

Concrete Is a n Ixturo of Portland cement and par 
tides of sto Tl e stone si ould vary In sUe from 
pi ces one In h In llamotnr to sand grains By so 
grading the b o e the smaller particles fit In the 
spaces between 1 c a ger t leces thereby producing 
tbe most compact and the strongest mixture 


coDsldsrsd gravel As there is osuaUy loo much Huid 
for the gravel It is both advisable and proftiaUa to 
sereon tbe material and to remtx them In the propt 
proportions Oravel should bavo no rotten stone and 
should be clean so that the cement may adhere to It 
tightly 

With dirty sand no amount of oement wlU make 


strong o Crete Oenerally sand is clean but if not 
U can easily be washed by pEaytng a hose or flushing 
water upon thin layers of sand plaoed on a tlghtr 
Jointed inclined wooden board In site of grain It 
should vary uniformly from fine to coarse All par 
tides passing a ^ inch screen may ne considered 
sand Any good tasting drinking water Is suitable 
for OQcrete 


Tor oMMTsle atees gsr ilr irutmiivoof It 4 drl 4 
Tor aU oKbsir ogdlOayy pwrposea I tH tori if 
0uob propoHSoBs of three pArts# as 1 I 4 W Po tte 
that tbe ooacrete li to be mtted I part osMnt to S 
parti saad to 4 parts screened gravel or cmsliied roefc 
and 1 4 that It le to be mixed i part oemtot te 4 
parts bank run gravel 


Measurement by counting shoveltols is poor and 
uncertain practice To avoid spllUlog of bags of 
cement make as the unit of measurement 1 cubic toot 
the amount of loose oement oontalaed In one cement 
bag Such measurements are made a very easy matter 
by gaging the wheelbarrows Tor this purpose use 
a bottomlees box holding one cable foot A shallow 
bottomless frame Is also a convenient means of meas 



SHOWING PROPORnoN OP MATBRlAIiS USED AND 
RESULTING CONCRETE 



VIFW Oh MFN SH V hllNG AND MAN RAKING tOVlRErK 


SHOVELING CONCRErh ON A TWO MEN BOARD 


The best stone for rushed rock is one which is 
lean hard and breaks with sharp angles Trap 
granite aud hard 1 eetone are an ot g the best the 
use of shale slate and soft mestones and sandstones 
should be avoided The or shed rock should be 
screened on a ^ Inch screen to remove he fine par 
teles These sma 1 par I les should be considered as 
■attd and If insuffle ent I quantity to make the 
I roper proportion of the con rete as la described later 
nough sand should be add I to them to produce the 
required airount 


The tools and equipment nocewiary for making con 
Crete In moderate quantities are already at band on a 
well conducted farm or will be useful afterward for 
other purposes The list comprises tho following and 
Is shown In tbe Illustration berewttb 
2 square-pointed paddy shovels No 3 
1 round pointed tiling shovel or 1 garden spade 
1 heavy garden rake 

1 sprinkling can or bucket or 1 spray nosile for hose 
1 water barrel or I length of hose 
1 sidewalk tamper or homemade wooden tamper 



c t N( RtTB MlX^e 

Gravel Sroll graded In sixes Is at least squally sg 
good for concrete as crushed stone Bank run gravel 
Just as dug from the pit seldom runs even and rarely 
has the right proiortlou of sand and pebbles for 
making the best 000(^610 The rnUture most suitlAlle 
has one part sand to two tutrta gravel measured by 
vol m« in which all sixes passing through a IlnoV 
mesh screen and retalnsd on a gcresii are 


BOARD TOOLS ETC 

X sand Sorsen mads of seoUoo ot H Inch wire nrash 
nailed to a wooden frame. 

1 measuring box or frama Sag ds«gtgtloa tnfUm 
along In arUols 
1 mixing board. 

a Wheelbarrows with steel trgyg, ^ 

Tor tank iggrb ttis tnikrwiiig ass mm 

sqltaMe ^ 


urlng Such a frame when set on the mixing board 
and filled should contain the full amount of sand or 
onehaHt the quantity of gravel, or crashed roqk re¬ 
quired for one batch ot oonerste 
Tbe slse of the hatch is dependent upon the amount 
of help and the dimensions of tbe mixing board or plat¬ 
form For work of ordinary slse sufficient room wlU 
be had on a two-men board 8 by 14 feet, framed 
solidly and covered with mie-lnoh stuff with tight 
Joints ths short way ot tbe board. A woodw strip 
nailed around tbe outer edges will prsvsnt tbs loss 
of liquid oement Tor such a board and the propor¬ 
tions designated above make the bottomlesa frame of 
the clear dlmensloiis given in ths tgble below 


Table for Twa>Bag Batch 
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^ "S*®® wbK bat fM MUHJ h rwittirad 
snopt tbM «ai«k 1^ olMedy la tbs gt»t«L 


AH the materlali (sHghtly more thah tbe comimte^ 
quantities) bhodld be on hand before beglunibg thg 
work They can often be hauled at odd times. Ths 
sand and gravel or Ctone sbOttM be piled sa as; 


To caase ths least amount of wbeyllw 
To make Uta mtklnf "mqgt obfivsnleSt tn the i^ater 
supply ^ 

To sUow room for the future location df tbe mixing 
board 
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W «»iaM l9|«|ir lAfimM tn 
#t|kittm Tkrc^vpitb^ 

p4|w^ ^ I^V^JcliAt c*ii or boM with 
ill0f AQitglo tppV ir«Ur jtn Qoantttj amr^lnf to 
iMiio] dlNotldoo <ribUlMhl« for «i«h tf&rtioaUur Idv4 
WOODitmtlon Tom ostls tnO odd m muoh mor« 
junior m «hr ho roaaind If dry otreako are otUl 
Hjdniit, Mmtlouo the tomlag ontll they dloappear 
With wheolhorrovf oalokly remove the oonerete and 


iH^aodliPtely iiOe It In the work 
It eroehed rook or ocreesed travel la to be need 


dll the hottottlede frame with tend imd dfitiibute 
iq^o It two kata of oem^ Prht the materiaU back 
and llirih with the garden rake then turn m de- 
•eiihed above until the raaeo hat a uniform color 
Spread the mixture lo that two framefala of cruahed 
rock or eoreeoed gravel may he placed upon it Wet 
the maaa and turn an for bank run gravel until each 
■tone in coated with cement mortar Remove an for 
the gravel concrete 

For Ae proportion of 1 3% 9 or 1 6 the method 
of mining le the eame 


Since c UMbed stone la more oi tesft puroua In dry 
hot weather It is advisable to keep the stone pile wet 
or at least to water the stone well ae It standa on 
wheelbarrows reedy for the mixing board 
No vast amount of knowledge and experience s 
necessary to do ftrst-claas work In oncrete. Success 
is dependent upon the care and thoro ighness exercised 
In the 

Selection of the materials 
Mixing of these Ingred tents and 
Protection of the fresl ly placed concrete 


TKe MatKematical Initiator 

A Tan|(ible Multiplication Table 


A vsw yean ago a French gentleman named Carnes* 
psae oonatruoted for the ediftoatlon of his children 
a tangible mulUplIcatlon table with the aid of the 
>oos-lnoh cubes of the Froebel kindergarten material 
He has recently Improred this apparatus lor teach 
ing the rudiments of matbematloa by using cubes with 
deep grooves on two opposite sides and at right angles 
to each other Into which can be Inserted straight 
bands of metal which Bt the grooves tightly enough 
to hold a row of blocks together but not too tightly 
to be eastiy removed 

The Improved npiarstus which Is sold under the 
name of the mathematical initiator mnststo of 600 
white blocks 600 red blocks and 144 metal bands 
of various lengths The blocks measure a trifle less 
than one centimeter every way so that a row of o 
blocks with the inevitable narrow Interstices between 
^hem measuree 10 centlmetere very approximately 
The grooves are 6 millimeters deep and 0 8 millimeter 
wide and the longest metal bands are 4 millimeters 
Wide, 0 8 millimeter thick and 62 millimeters long 
l^enre a band which binds ten blocks together le com 
pletely burled la them and the blocks form a smooth 



flp t --Method of ameml ling tl 1 locks by means of 
metal ban Is 

■gggre bar one decimeter In length By Inserting 
tagods in the other set of grooves ten of these com 
ppsite bars can be Joined together to form a plate one 
i^olmeter square as is shown in Fig 1 


The mathematical initiator will be found useful In 
forming the designs and patterns which constitute a 
regular jart of kindergarten work Fig 2 shows one 
of the vast number of patterns that can be formed of 



the red and white blocks assembled by means of the 
metal bands By handling the blocks children are 
unconsciously initiated into the mysteries of arltb 
metlo and learn to count with hands and eyes before 
they can name or write the numerals A young child 
is soon taught to affix to each metal band one block 
for each of its ted Angers and the count can be verl 
fled by placing tbe fingers on the assembled blocks 
as on the keys of a piano Afterward tbe child learns 
to count the blocks and the bars of ten blocks Te 
bars of 10 can be assembled Into a plate of 100 
by Inserting metal bands Into two of the vacant 
grooves and 10 plates can be piled up to form a 
cube of 1 000 bio ks or one cubic decimeter Tn this 
way the child requires an objective knowle Ige f units 
tens and hundreds and learns that a thousand rep¬ 
resents 10 hundreds or 100 tens At tbe same time a 
familiarity with the metric system Is acquired The 
child soon adopts the square centimeter as tbe unit 
of area and the cubic centimeter as the nit of volume 


and luurns that a d imetpr contains 10 centimeters 
a square decimeter contains 100 square centlmeteiW 
and a cubic decimeter contains 1000 cubic centimeters 
More abstruse arithmetical operations can also be 
materiallted wltl the aid of he mathematical initiator 
Among such operations are those w Ich give tbe sum 
of tt consecutive wbolo numbers the squa e Of tbe 
sum or dlfferen e of two numbers etc Fig 3 shows a 
square of red and white blocks arranged to llloatrate 
tl e formula (a + 6 + o) = 0 “ Sob + 

^oc -h 2bc that is the law tl at the sq are of the sum 
of throe nu bers Is ob alned by adding the sum of 
the eq ares of the nlers to twl e the s m of their 
I rod ts taken two a d two I he example 111ns* 
tra (d 1 e numbers are 2 and o the sum of which 
Is ten A little Inspection of Pig 8 show a that ths 
large square having 10 blocks on a side U made up 
of three an aller s luares havli g rest ectivoly 3 3 and 
6 on a side and of three pairs of rectangles of 2 by 
3 2 by r and 3 by r but this fact Is impressed on tbe 



Fig ‘i Dm str it on of formula 
a-i-h + c) a + + iac J)r 

ch Us mind far more firmly and In concrete form In 
the I rocesB of building u| the largo square The above 
ar oily a few of tl ed atlonal i osHtblllties of the 
n atbei atlcal initiator-—Hevue des Hciences 


Problwma of Existonoo 

By Sia OLtvRB Lonor 

Ilf the first of a series of three lecturea Just de- 
nrertd on ProbIsms of Uxlstenoe Sir Oliver Ix>dge 
Mild that the term science might be used in a narrow 
4W In a broad signification Sometimes the one was 
convenient but always the other was pennlaolble 
and If tbe use of the term in the narrow sense tended 
to obscure the larger slgnlfloance then in that con 
WectloD such use must be deprecated It was rather 
commonly supposed that the region amenable to 
■trlotly scientific study was a narrow one and ihat It 
ly no means embraced nor would It ever embrace 
tie whole of possible knowledge A boundary was 
often drawn between tl e cclentiflc arenA on the one 
band and the literary the philosophic the religious 
domuttoA on tbe other But In truth no such hound 
ary could be drawn there were no absolute barriers 
pr dlaoontlnnitiee in nature Bvery subject merged 
tntA and had more or less connection with every 
ottsr It Vras true that subjects were in very dif 
fMnt fltagea of maturity more exact and precise 
khowlMgl was atUlnable in some of them than n 
unnUrA inioae sabjeUta which In a given epoch of 
the Worlds history were sncoeptlble of exact and 
dentouctrattve troatment-^ospeolatlr those which 
were jUadni^ to tbe altomate analysig and syn 
tWU pf Newtonian method—oonsUtuUd tbe 
«^*l of ^ suiontlflc domain. But there were also 
M yet, were Wmoot wholly la tbe 
obidh^tibif h#d olasalffcatlon and any one 
^ ipm mitht eooner or later Into aome 

^ " hike tho Mabtive stage aa ohemistry 
ibte Bnt iMdilhry^nbt only new com 
tftpa. W Mn| predJeUd-r 

elgna of dbihi 

Hi tiii «iiiaa of t>i^ 



win and of Mendel There could be no doubt that 
this tendency toward- advance from tl e vag e to 
the definite was a constantly progressive one and 
that departments f human experience now ai par 
ently Wond treatment by rigorous methods would 
gradually be Incorporated and fused in the onq ered 
and explored territory Meanwhile they were not 
shut off from human scrutiny nerely because rigid 
treatment was not yet applicable They must be 
treated by methods appropriate to the stage to which 
our minds had risen with respect to them No con 
tempt for such metbikla sbouM be felt except when 
they were applied In departments wherein they had 
already been snper^ed 

Boms there wers who regarded the scientific ad 
vanco or aa they called tt. encroachment upon wild 
and unexplored territory with dislike thinking that 
tbe process would be death to mystery and would 
reduce ill nature to matter-of fact and oommonplaec 
In geofFapby it must to some extent be so sin e the 
surface of the earth was limited But those who 
reallMd the Infinitude of complexity in the simplest 
exlstenoQ and the way in which the whole of crea 
tton was bound together without barriers or bo nd 
aries or limitations forming one continuous and in 
finite whole would have no such fear nor would 
they think it inappropriate for a sctentlflc man to 
cast his eyes around from time to time to see what 
new departments of knowledge might be coming 
within his ken Indeed they would not hesitate lo 
welcome such advances and reach out a hand to 
catch aa best they might some antlclpatloi of the 
IhterM that must thus legitimately accrue to tbe sc 
etfibaUtod wealth of knowledge now within our grasp 
TBS psoauuc or kvtl. 

*)f)ie Ahriw# speclalitUig itUfoae was tuefnl and 
Mid ptrfbMMd yaattaa sM^vka. the work of the 


driver and digger was of tl e ut nont value but they 
must not through se and wont g adually acquire 
the notion 11 at h rs was tho only inKhod of value 
or that the wo k of I e hun aolst the inaplred gleans 
of tbe poet the g ides aval able tl ro gh the int 
Itlon ani i stln ta of humanity w re deceitful will 
0 thewlape whl 1 led o nothing Th re was room 
for every class of worker and tl e men of science 
themselves might in certain noods raise themselves 
out of their groove Of steady work and look around 
as one and another bad always done and tell the 
world what It was they saw from their point of 
vantage—whatever that point of vantage might be 
whether elevated peak or subterranean cavern For 
however It might be regard by others still It was 
their point of view the place they had attained 
tbro gh severe toll and It was not only their right 
but their duty to tel such other workers as would 
listen what It was that thence they saw 
Sir Oliver elaborated a reasoned foundation for 
an optimistic attitude toward the Universe dealing 
with the Problem of Evil as illuminated and to 
some extent solved by the relativity of all things 
He instanced the analogy of light snd shade In an en 
graving and pointed out how meaningless and mon 
otonous existence would be If it were all high light 
He considered that peiatmtsra If encouraged led to 
a kind of practical atheism and that this attitude 
was quite unnecessary and illogical In his trea 
ment of evil he dtscrimluated however between tho 
theological problem of evil In the abstract and the 
h mat problem of sin or man made evil and In 
sisted that an explanation of tho one formed not 
the slightest JusUflcatlon for the other thougl by 
casual readers and speakers tbe two aspects w re 
somstlmeg confused—Bnglitta Meobanlc and World 
of Science 
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Marconi*a Marvels £xplain€Kl in a 



Mesaatfea Received In Court from Shlu# at See 


Ow Monday the 12th of December wae enminenced 
Id the Chancery Division at the J^ndon Law Courts 
before Mr Justice Parker one of the most intereatlng 
•uitH on record also Mkely to prove one of the mcMtt 
costly by reason of the largo number of eminent 
(ounsel employed as well as of the many expert wU 
nessts to bo called and of the long time It will neeee 
narlly require to properly bring before the court all 
the rlalms of the UttganU 
The action Is brought by Mr O Marconi and his 
r ompanles against the British Radio Telegraph and 
Telephone Company for the alleged Infringement of 
three patents dated 1900 1902 and 1907 Represent 
Ing the plaintiffs are Mr Astbury K t Mr A J Wal 
tor KC and Mr J H Gray For the defendanU are 
Mr T Terrell KC and Mr Colefax All the lawyers 
rrnployed are well spectallxed In patent law 
The wlrelesB system Is to be worked In court by 
means of the Law < ourts electric turrent which has 
bocn tapped by leave of the Offlte of Works under the 
Hup<rvlsion of Prof Boys A wire altafhed to the 
complicated marhlnery passes through one of the 
windows and (onnectn with an aerial wire fixed to 
the clock tower It Is said that messages will be 
Interchanged with stations at Gibraltar In the Medl 
torranoan and elsowhero and with ships In the Eng 
llsb Channel Some messages had already been picked 
up over 1 ondon when the apparatus was set up the 
previous Saturday 

The whole of the (Irat day was devoted to Mr Ast 
bury s opening spotth which was not concluded until 
middle of the day following He explained that his 
address would be divided Into four parts In an on 
deavor 

1 To show what Mr Marconi had done apart from 
sclenttflc theories 

2 To ])ut the court Into possession of the sclentlfle 
theories connected with this very dUBcult system and 
explain what was sclentlflcally known before grant 
ing the patent of the four sevens 

1 To explain the four sevens patent 
4 To doal with the question of Infringement 
Ho then gave a short sketch of the history of wire¬ 
less telegraphy describing the drst beginnings if 
knowledge and traced the results which were ob 
talned by Heinrich Herts tho great founder of tho 
whole theory upon which the system has been built 
up and mentioned the fact that Sir 'William Crookes 
was tho first who suggested the possibility of uhing 
Hertvian waves for the purpose of traurnnltUng mes 
Rages Thle he did in a Fortnightly article pub¬ 
lished during 1892 Two yaarg later (18941 Sir Oliver 
Lodge gave a lec tura ^ the Royal Institution of Great 
Britain which was branny relied upon as an antlclpa 
tlon of Mr Marconi s 1900 patent but erroneously 


By r. F Mottelay 

Mid h« for Liods* nuid* na gdtIafMtorr raiiMtloii M 
to how the Hertslam wsveg could be pnt Into prao- 
tlcal use, be had dedected g galTanomstgr needH 
from the dtstanoe of a few yards, and all that he had 
really demonstrated wag the extslenoe ot the ether 
waves 

During 1fl96 Ur Maruonl took out the first paUnt 
ever granted on wtretesa telegraphy He made iiumer> 
oua trials and succeeded in transmitting messages In 
Italy a dUtanoe of VA miles and, on Ballsbury 
Plain in presence of many British ofSclais as far as 
194 mtios In the following year, at the last named 
place he sent messages first 4 miles, then 8 miles, 
across the Bristol Channel subseqaenUy Increasing 
the distance to 13 and to 1415 miles and finally 
covering 80 miles during the year 1899 The year 
before (1898> the wireless system had been installed 
between Osborne and the royal yacht, thus enabling 
Queen Victoria to maintain oonstant communication 
with the then Prince of Wales (King BSdward Vll) 
In 1699 the system was fitted on three English battle¬ 
ships and was sent out to the Boer battlefields as 
well as to the Sandwich Islands In 1900 wireless 
was adopted by the Korddeutsohsr TJoyd Steamship 
Company and Installed on one of their largest veseels 
In 1901 the Admiralty obtained a license for the use 
of wireless telegraphy from the plaintiff company, 
which had four years previously been registered lo 
take over and work Mr Mareonls patents In Great 
Britain It was In this same year (1901) that the 
wireless was accepted by the Canadian government 
and that the first message was transmitted from 
Poldhu in Cornwall to Kewfoandland some 1800 
miles, which distance was Increased the year after to 
more than 2 000 miles In 1909 an International Con 
ferenre was held In Berlin at which England was 
represented but in conseguehce of England i rtla 
tlona with the Marconi Company that country could 
not assent to certain definite propositions put for 
ward by the other nationalities 

During 1904 the Wireless Telegraphy Act was 
passed mainly to enable the making of international 
agreements It prohibited the Installment of the sys¬ 
tem lo the United Kingdom or on British ships without 
tfte license of the Postrosster General and specified 
that the apparatus must be of the character described 
in the agreement that It must be syntonised in all 
British vessels that It must be bo constructed as to 
be capable of using wave lengths of 3D0 meters—so as 
not to Interfere with the longer wave used by war 
ships—and that the speed limit should not be less 
than twelve words a minute In the same year 1904 
the Russian government ordered the wireless for its 
own purposes and used it throughout the war with 
Japan 

Every Important land station in the United King 


dom except one in <ihtlwa 7 and ep# Ik 
longing to ths Post Ottos* hSA fiieaBtwhtip hesti ' Wh 
pared for the reespUpa of the mUm, VaA 4iikM W 
year 1905 an arrangement was male hy w^toh tha 
Board of Trade and the Oorporatien Of TrlAR# HoOad 
fitted lightships with wlteless tnitallaUoni for the* 
porpoee of protecting the coasts. By a later a|ree* 
ment, it was arranged that the Post Ofltoe shonh^ 
acquire the land stations then being ereeied In order 
to prepare them for the transmission and reoeptipa 
of wireless messages. At the present tloke, eV4r;jr 
English battleship is fitted with the Ifareoni syitSA 
and not long since a message was tranamitted p 
England from South Africa, a distance of 6J9eo mU«a 

Mr Astbury explained how ih the first haU of the 
last century, phenomena relating to electricity werw 
observed and gradually understood until, In the fUtteS, 
Joseph Henry first evolved the theory of ooclUatory 
dtsoharge of electricity, which was proven hy lx>rd 
Kelvin then how Ctork Maxwell had evoWed from 
the discovery of oscllletion the never theory that 
oscillatory discharges of electricity moat be acoom 
panied by wave disturbances In the ether which 
theory he showed was satisfactorily proven by Hmts 
and others Tesla, he said was the first mas who 
drew attention to the utlilsation of air waves, and he 
then explsined lAmbys iDventlon of the coherer, by 
which the wsvee were controlled and measnred and 
he also reviewed all other Improvements made up to 
the present time. 

By way of illustrating the principle ot '*the four 
Bevons** patent (No 7 777) of 1900 Mr AstbUry said 
that if you sept on giving a pendulum UtUe touohea 
with a feather you gradually get it to take long 
swings In the same way Utile waves were seen 
pattering up against the Tour term' receiver ^^hen 
their combined efforts reached the point to which H 
was tuned the messages were read. By this device 
messages got to their intended destination and no¬ 
where else 

With regard to the infringement, Mr Astbury 
argued at great length bow the defendants had imi¬ 
tated Mr Marconi’s patented apparatus, with the ax 
crept ion ot the unimportant transformer by employing 
the same persistent oscillator the same aerial and 
the same primary in a closed clreutt He alleged 
that the defendants hod copied Mr Marconi In every 
thing they had done 

In conclusion, Mr Astbury stated that the two 
great problems Mr Marconi had hsd to face were 

I'How to improve his apparatus so that each ru- 
oeivlng station should respond solely to the wavM 
from one particular transmitter or set of transmittera. 

2 How to Increase the efflclency of hts apparatus m 
as to cover great distances 


Th« Origin of Bulldogs and Pugs 

The hlfilory of most of our doruestlo animals is 
shrouded in mystery The breeders of former times 
did not rewllxo the ImporlRiice of keeping records of 
their methods and results or they were too ignorant 
to uiidemtanil Just what they were doing getting re¬ 
sults for the moat part through an occasional lucky 
hit amidst many routine mlsaefl 

A German Investigator nttempu to work out the 
history of tho bulldog and of the piigdog by studying 
the i>edlgrees of dogs goats pigs and cattle that 
showed the rharacterlstlr shortening of the skull that 
distinguishes these breeds of dogs After considerable 
comparative study of the skulls of these mammals he 
concludes that Inbreeding U the cause of these peculiar 
head formations 

This view Is severely erillclwd by biologists siUce 
It is a well known law that Inbreeding never createa 
new rharactera but only Inteuslfles old ones A more 
reasonable view la that which directs attention to the 
fact that many wild animals when caught young and 
brought up lu conflnemenl do not have as long heads 
as shown by other Tnembers of the species In the wild 
aute A decided shortening of the bones of the face 
rakes place In the ease of the wild dogs and the wolf 
This la the beginning of the pug face Inbreeding 
develops this character It la the method not the 
cause says Prof HlUheimer of Stuttgart This oclen 
list finds the cause rather In the modified use of the 
Jars resulting from conditions of captivity The face 
he says falls fn develop the same as it would In a 
Btute of nature. 

The bendlul of the bones of the palate tk tireae 
Sogs is explained by the upholder of the Inbreeding 
theory «■ reattltiag from deganeratlon or ndhltli 


( rickets ) due to the Inbreeding Prof Hllihelmer 
explains this bending as due to the crowding of the 
teeth consequent upon the shortening of the face 
bonee 

While it is true that inbreeding con not cause the 
appearance of a neW character It Is also true that 
we have no evidence of any character arlalng as a 
result of changed external conditions being preserved 
by heredity If It is true that ebonges in the food 
have made the Jawe of wild doge under domestication 
fall to development, we should be able to get the orlg 
Inal wild dog again by suitable feeding this however 
Is impossible According to our present knowledge 
the probabilities ore that short faced dogs like short¬ 
faced voristlea of other animals orae ox ’'•ports'* 
and were preserved through inbreeding or even had 
the character Intensified 


Th« Piswosws of Two 

Ths oultlvotlon of the plant Is making oonslderohle 
progress in the Caucssus region and although Iti In 
troduotlon has been comparatively recent. It has 
already brought a good profit to the planters. How 
ever the tea plant is subjsqt to maladies caused by 
certain parasites which prOvgU in thsss regions. A 
Hussion scientist, M. SplethneS, observed tw^ve 
cryptograma, sad one of them, the Besfoioegta 
poopifii, couass a ourlous d isqhie known M the '’gray 
malady Hm the Isavea ^w gya^ wpota snr* 
rounded with o border of darker polor^ Afthr pewie 
time there appear omoU dark ebott Wbleh represent 
the fmcufiootioii of the nm|i 0^ 
spscisA ore the Dtooeie the <higfMdlilhi 

fooiii. Thhi lAUtir^cstOMe A 
Of iht teg piPht fhil 


Another disease is described by M BplechneJf, and It 
hss the form ot buff gray spots sometimes covering 
all the leaves He considers that It U caused by m 
cryptogram but Duconnet and others conoldsr Uud 
the disease Is not of a parosltary nature The gray 
malady and the toot disease attack also the toavst 
of evergreen plants such as the camelU, rhododendrowi 
and magnolia, but on the contrary the fbrmsr hardly 
ever attacks any but the Chinese tea plant, and othsm 
escape It We may also mention that M. Toronol 
observed in the Imperial plantotloog near Botogu, m 
caterpillar which bores galleries lo the yOwig tsi 
shoots and causes much doorngs in this way 


A BsrUn inwpntov hsi feoagtly doolgnsd g sisspM 
device for thd felling of tnsg The trunks otw cut 
by the friction of a steel Wire about 1 mUHmtte Is 
diameter which os dsmongtrated by prooueol twitg 
is able to out through a ti^ shout 90 inebes (U 


centimeters) In thiokness in six ^Inntso, The wtrg 
which la carried to fro hy sa oteotHo motor^ la 
heated by frjhtlon on the tree t<^ sueb eg sgtont oa 
to burn through the Umber, the rogult being a md 
which Is boUk innoothsr and dehuor than ihgt effsoted 
by saw Tbs wire wlU work shUafactOillp gn thi 
thickest treeg wtthoat the ipawrUoa of ifedgsahtb 
out oiul Om trees may bt out tmmofHau^ ii!i 
below thh in the huAer hsoe irttn 

be left sofMEy Ig the sha ^ motor ^ 

the krind m placed oumtdd (^the 
fait of ^ ireg mA e^wtrloiir^ utoc 4 
ivoffithtt H cotrM fsahfotml by 4 p| 

tint 
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Llamond and Mona uetung Uiul J J Buser 086 666 
3i« prvia, automatic 3. W I'ucker 086 tW8 

Ilia stock 11 W OMar 070 780 070 706 


lUsh J B. OdlUis 
i,»iap«nslng receptacle. L. Hluwc 
lltsplay carrier 3 tiraut 
iiitubiiig Biacliuiir J L. CrIstRtm 
LKiU eyeft U Seberf 

Lour and luck tnurefom W U Lodwig 
Hour fastener sliding 0 KyUlle 
IKMW lock. A. J Utumu 
lluur lucking nftLhnulau* T V Shvau 
Ltwft rigging tmusom R. 3 Rliiao 
Braftliig lustrunient H Uattlnger 
lirWr Sse cyiluder drier 
llrlTlug mHiaratus, May A Orotrenor 
Drills adjustable puai fur ratchet C ] 

Hastings 

Drilling inuchlue g«^srlng Barnes A Vlncer 070 018 


giectrlc machinery dynamo 
mectrki mutnr C Baker 
Blectrlo street lighting 0 H 
HtectHe switch R U Snyder 


Flytag maAfnft r 

sa a&5! -/» ."_ . JS.?8 

w %9SSU!% 

Wtftmmfk i 4*-****i^** MS 4 A r * 


unwia uudawTi J* Baoiy 

tiama narkMit 4« SeawvU 

Uaettunt luftMlas mn c iiiue n. L - 

uarmahc isppurt aiiil itwa* yt Murpny 

oarpHT M* 4a Uaipeniut 

Una and luittul nuaftr k. i Koyvs 

Uaa burner A. Belef 

Uaa ismaaqlhm for euUet boxes* L. 


070 06V 
V7VJU8 
•TV 051 
07V 416 
VTVUUV 


V7V*VJ4 
mvjwu 
086 140 
ViV827 
086 011 
679 4IU 


086 660 
070.562 
0HU667 
070 440 
070 570 
070 670 
076 404 
070 048 
086 131 
080 156 
070 872 

070 781 

080 100 


Drivlug metbanlsiu* C ~vV OrawCurd 07V 441 

Drivlug mecluuilsiu uattum drum abtuated 

M V yield et ei 080 065 

Driving utvLhaiilsui variable simmhJ K 

Sluckbridge 070 OW 

Dumb ttell H W Titwt 080 025 

Dust collector u U Morse OTO OST 

ihiat pan T 0 Morris 070 784 

Dye, blue vat Bauer A Uerr* 680 140 

Dyeing ai.'etyt celluloee 3 Kuueveuagel 070 066 

kartbenwar# ortlclea, formlug uruaiuoofa 

tlons un« 3 J Whitehead 070 725 

mectrle cablft ouniwctloB. 1* id Church 070 051 

Blftctrlc furnace Uutbrle A Karcb OTO 603 

Blectrlc furnace fur uetallurglcal perpwws* 

I Olrud fftlesae 18186 

BlecDlc light reecplaclft Brown A Hlymyer 070 027 
giectric machinery dynamo J» W froy OTOOtw 

WTO 637 

Froeikh 070 456 

070804 

Blectrlcal heater F Kuhn 070 51ft 

Klftctrkal uachUiM rotor for high speed H ^ 
IL Walt 980 032 

WftClftcUj meter U Aron _ ^ ^ KSS5 

Weetrodea treating enrbou W Oaston W W 

Weetrolytk! cell Hartshorn A tladln 
BUelrolytk cell F Weinberg , . SS Si® 
aectroiu'cbanlcal compound brmk A «uudh »TOm 
Blarator safety appllanc*. F Ulnkei 070 401 

Brnbrolderiug mncblns jacunard for J ^ 

Knecht 078 054 

Etuuu led warp porccUin. □ T Bosh 060 051 

Bngliie cranking darlet gaaoleiie nr other __ 

3 Rebmeyer 080 005 

Rngtoe aurting aaechaalam explosive R ^ 
McKm V7S 560 

Bngluc vaportaer Intmal combustion W ^ __ 

M Barpater 070 557 

Bngloea elftctrtc IgnlHoa apparatM for In 

ternal combnaUon F ti Aletoo 
Kavelup Lloelng maoblne I Mkbvl !i2? 529 

Knvftlitp machbift roUry C I>e I*ukacscflca 070 779 
Bvaporatlof aoluttonn. apparatna *«*■ ■ R ^ 
Time , ^ , 050 lot 

Exhibiting carpets and oU^r tftxtil# ftbrlcs 

appxMus for W Franklin ^758 

■xhlbl^ W » Tnrnpnngh £1® 925 

Bxploftlvft C 3 arlfflng 070 476 

BxploftiTe ft^ne F W RprtagftT 080 m 

Bxtenslou table 3 TydM 080 0*0 

BxtracU containing tannin, clmrlfylng Dam 

koblar A Bchwindt ^ 5M 

Fan aupport F Andrut . „ ^ J!I2*99S 

Far* conSctlM mesM. Boos A Wood# 

Farm gate W HjbU OJO 7W 

Fastener 3 F Hartsboni JS® 9S 

raucftt drinking J P Heftoty OTO m 

Feed -bag C M To«dJ^ ^ 050 025 

Feed waUr device for steam botlars auto ^ 
matk 3 B Norman OTt 045 

Feedwater beater and ftoparatDT J W 
Oambls ^ ^ 

Frod water beater hud Mparator A B 

Wallen 570 515 

Feed water regulator T B Whittaker 
Feeder poultry H BL SS 

Phedar regnlntor automatfe B P Rocker 080 llO 

renes machine A L. Kllnrlmaa 222 K2 

Fiuce machine wlrr B I* Blwell, et al 060 068 
Fmot maktng macbhie C B Baumgan 

oer 980 040 

Fence tie wire C Mercer OTO 588 

Fender Bee vessel fender . .. _ _ 

Fiber fftedtag mxshine J^A PWlwttmf 050 000 
rbmis ab^ formtag C. U R«rto*b 

•701147 079 548 

ruler nachtne, O B Kei^k ... S£ 322 

nim perforating machlim A. A U *^0 420 

Fire alarm box ktya. darlce for bolding F 
B Holbrook 

Fir* alarm «(«etrte 3 MabM 
Fir# ftaeapa, W O. Btuart 
Ftraann elngls trigger mecbanlaB II. F 
tinea 

Fifth cage J Qantard 

Floor nrbvtnr maoblne W B Warner 

J ssasT 

pBig maektae* • 0 Ccx 


wAUU 

Qua urnumer mwiylaiH) U W Kahuir 
uas niatniuM auatyunw k k Kapus 
uaa* making pruntM-Wr n O Anisier 
Uaa ptuduewg tntuauv 3 liiipnKttt 
uaie 1 Baiaar 
uattt upWMi y L. Urmistuu 

Utass vy4i4M»rs apparaius lur sevuring 3._ 

li Ouirn »70 740 

<Jlaas d anuig pn»uwM* and apparatus L. A. 

ihurniMug VTV 601 

Ulass luriduv a lluuUiauip V7V 0» 

nuuiiiiaciariug wiir w Buuier VMUUUV 
Uiass suveta. dwvicft lor haiai H ug t R 

pxrisy 1^ 6M 

Uougtug luui U tj Adams nr V7V 611 

Uuwruur lor mtv usi siubustluu soglusa 

u Buberts t al •*• 888 

Urauouunulm uiuitlple rscorU A. J K Uen 

aim OTO 456 

Urapuvacupr J A t arkvr 076 05 

Urasa kmxs ur sakles dupl tueut lur bold 

mg C A KtttUueysr 086 007 

Orate* tl C dtiKkwiiUUrg 076 716 

uravs marker a iiumbui Jr 676 704 

Utvasft cup J S t avsu 070 8JU 

UnnaiDg aud pollsblbg nuiLhtne Bluvnuy A 

uausman 056 UOJ 086 053 

Urlndlng ntatbLne* W D Flfttstai 086 li 2 

Urlndlng null J Bsrchin 056 64a 

Urlnding uirnlng and unlaklng sharUng ^ 

«ti. Miacblue for. A MaciMBaid OTO 076 

(Jrlndiug turulag aud hnlahlug shafts pk 
Um rods pUia inulsi rte mathlue for 
A Macduuaid 8TO 075 

Orlpplng t««l A 8 F Hoblnsou KX 299 

Unu magstiuc li guuJigard 070 Til 

UunpuwQur nltrucellulose L U H tiassaan OTO 481 
Uypaom block msklug machlns W M 0«w ^ 

Ualr^piu A burxe JJjO 

iiaium uuHct A XJaiaurle V7U iu~ 

liaiuuMM-X tuiRU 1 K i aimer 080 iu8 Otw lUb 
aanuuuca. liauied 1 k 1 aimtr OM 1^ 

iltU4UAUK.lL AUUd^iUll MUU 1 ili i UlllACr IWO IWj 

liamuiui.X kiMHixuuwu cuneb 1 L i auuur 086 13 
•usputisiuu uuNUis 1 K 1 aimsf 656 iTu 
itu muitK-s Buspuiistun luvaus cuu h 1 U 
laiJiier 

usg C iluDls 
Uaug r das builet hanger 
linriuw dlak J J xtciman 
Uarvwster cuttub O b Uuugbton 
Hat lastvmtr J Imuas 
Uat huuk k L. Mvycf 
Ual IndKAlor O W Bcaell 
lisy ekvators cope suppurtlng Uevltn tor ^ 

A Ususun "I! 

Uay loader J Hadley XJS SXl 

UtmilllgUt screen 8. Joues 070 008 

Meat wt tuiaprwisors utllliujg wasU K Bhu ^ 

uSllmg^aevke'^bll^Ver M k Bishop JJ5 

Heeler tkHis. exthaugsabls 5. Mtrouicr 
Heel for bouts* etc U Fantou OM 086 

bftxamuihyiebe tetramln mouogualm-ol Bareli 
A UlgHr 

llexametbyl im utramln digualacul Bxroll 


070 aw 
VtV*98d 
0|W*4W 

tnoMH 

056 014 
010*844 
VTV.W6 
070,^ 

VTV*78T 
070 7M 

9TV Mi - 

gnu ipg Match ilghU r 3 Best lunar 


A klger 

Hog trap U M Bheesley 
Huistlbg (Isvlcu J Owen 
Hubey oinb fouudxtluu O M iiustud 
Hout prulwtur A J Oastllu 
Uduk 11 1 Drown 
liurse dalstber D 0 Day 
Morse uversftoe W H IVaboe 
Morsufthue, U 3 Dyson 
Huee 3 T UteeuBeld 
Muse construction L M C osira 
Muse coupling 3. J Hs^ld yvn iLi 

Muse couplings, gsakel for X!2 

Hot water sluragu system of, B V Jonc« ^ 667 
Hydrant aud valve tbiretur J I Fuller ^ 04i 

Uydrauik motor W C Kelly JJJ 

U cream ireeaer W 0 Bruadw U , , ^ ^ 

let inaktug ajipBrat is klmmlng 

fvr W 11 Manus 2" 

indix M Oornlns JJJ 

index Ub W B llarrod ^ 846 

DKlhaiur B«« cal udar Indlcalur 
Ink and producing tbe same transfer C r 
Murae 

DJk a n bolder » D Brown 
Inklog device W Cblppcrtleld 
lulutand k 1* Uohl * « , . 
lusule rtlufon-lng instblne A Bppler 
Instep sup|H rt W 1 Connell 
lusnlator base, VV T Ooddart 
InteriMl combustion engine A Pctci r 
Internal combustion engine two-rycl C 
Maud 

Internal combustion motrr Iw ycl 

ijimploiitfti 

Inverted mtulie burner R B Bru kuer 

roixUig mxcbUie U ftcUr ‘6 r 076 804 
Kncadlu apparatoa. J Kretssebmar UTO 570 

Laco mAlng ma bine Q J™ 

Ladder exuuslon H M Brutogiou OTO m 

lajkUr 1. ^ M«tr injM* 

uSpbractet N.wbQld 

Lxmp Inverted Incandeftcent 8**. A J Uof ^ 

ijb»cb« »«1 •>*»Plw 

Lamp .ocli.t •UcUk Cb»i><ll«r » • »■”><» 

Lamp aocket Incandcaceut Icitrtc ft ^ 

Van Ranst 

Lamp sockvU aw Itch operating device for 

ft 8 nunkett ^ , 979 603 

Um^ ftt^jjortjjg tnd tuniing mecbanlftm ^ 

lAmu wlr* connection, electrical R Ash ^ 

LampJ’^beatftr aM glower roucwal fw ^ 
und olasa oooductor 0 Foell 075 466 

pull socket for elcctrk O W Hood 

rktgft 


OTO 64'’ 
•80 066 
670 646 
P70 4rJ 
976 830 
9T6 IU6 
670 MU 
OTO TM 

OMt 110 

070 671 
076 74 
OTO <m 


InntSro frame A H nandlao Jr 
lanntaru Imnd O M Otto 
Laatfttn bolder Ij, OHan 
~ ' ' Dl boMw F D Van Norinsn 

M Rosen waessr 

^rtndlngliflFhlBO W J Hlftvln 


LntN ^ 
MB>S gf 


MRoaenwaewr 
xrtndlng^divhlBe W J 
algjiP^r 0 Kretx 
■Ja^Mtachment J roper 


•70 885 
•TOtrr 
•79 500 

•50174 
•80 348 
•TO 891 
•79 950 
•75 581 
5T»705 
571514 
B7»*615 
•7«448 
•78 540 
eTO4T9 
570 450 
050 067 

•noM 

.. Baas 950101 
owrtrtfagni_ 

SI 


Latter akifWlachment J ropenhagri 
Lever aelf locking I* ^mlncs 
Lifting devlea. Apswjr A OlreP** 

Ughtttlng arrester W B, 

Tfif to tbrondiog INcbtne F N Bteigtvder 
Munbl actoatftig apparatus, R 
Llauld clevBtlug apparmins r n Irvrtn 
ImndlBg machine T Malloy 

liDCk A ColOftllDO 

ISJ fte^SSS?.. .«• .b. I.b, r 

LoetSTunA slgnsllof A D itan 

Locoaotive anwrbeater C A. Dwlnall JJO 078 

Tjini u li. Stone *• 

Ur fabrics A. E ^ 

IJonatraple hoUlng device C A Uttle ^ 

Loom^read parting meebtn^ J Marcuro 970 TT9 
tSSefttly cnpft locking devic* ® 


079 476 
1170 R48 
670 094 
670 506 
070 008 
OTO 702 
080, t« 

979 0«0 
950 126 

980 008 
580 530 
OTO 454 
970 M» 
070 744 
970 M7 
079 778 
•TO 835 
•80 154 

«T9 5tt 


isaggTii.'A-'a,... 

MnaS^* Itftlag. A. C Ra»twood ^_ OTO TBO 

ICnSam omtef^ki from otker matorlala or 
APPAra*” far aftparntlng 


Hall bag catching and OaUrarlM apparatas 
J F AAIUWHW 

Mall box suppurt U. 0 Rugers ^ 

aiail cacthuig aud duUvvruig aunurntus, W 
gisisau 

Malt buvciages. mauuiactbn uf M i%ahl 
Mandral K. Uuaru 

kiaabuig amthuw UftOector A. IL KuHsr 
jsaat, pDUamv eXMtiuub s and reltacubU 
Jaagac a ftWwuri 

Match uux manuiacturlug machine U 


056 171 
670 703 

076 TIL 
676 h&V 
086 Oil 
OMI IIM 
OTO 707 


979 917 
080 6)6 
OTO 891 
979 7U5 
986 094 
VTO 02U 
056 074 
OTV U6J 
VTV 456 
979 76V VTV TOO 
VTV 40H 
VTV 481 


Hsannrft* uUur a. J k UUlu 
Heat and uacuu suxpeiuiuu Uamp A Mar 
nlaclMegsr 

Metal wheel ptuseud A iitumpsun 
McLallurgtcal pruv >«# j C .uur is 
Meier ftfts eivaUiclty nwter 
MUllug use bum 8 D Lciaud 
Miuihg ma ulic a J Idler 
JdlUtJiig maiUUie C T ftpeucer 
Mop bolder a J kau 
Mulh Osstiuylug cxtmitusitlon. A luss«lt 
Uutuf cuutiui D 1 Lludquist 
Muiur cuuiiig yst m J u cutks 
Motor saiety appiiauce 1 U Fuiinau 
Mower lawu i t^ 1 uttle 
Muwer rcul lawu W U Crsmcr 
Mod guard J Diasacsyk 
MuUlsr J A Csrrlck 
Musi 1 sf turucr (Jlbsgn A ftaxlul u 
Music staud A VnoIA 

Musical lu trumcul autuoiutk F \\ Uuu- 
luu 

Musical lustrum ut piflBl keybusrd 1 F 
tiaynur 

Nsll mscKiue wlr J U t ram Is 
Nailing ur Lacking apparatus autuuatic L 
PAR. UuiUMS 
Msektie r Vv JUyen 

NeckUss device fut previutliig tbs dlsplsce- 
msnt of h A Meyer 
Net making uacbiuc U K DanluU 
Nvt, irtw bul tuig G Glaser 
Nosxlo J M Huimgs 
Nut lock O h. Mu r# 

Nut luck O A N rluud 
Nut lock, i h Wslruus 
UU distributing appsralUH CPI rice 
Oil uf wlnteigrecu m utbylatvd G Dllq 
burger 

Oil or uUier viscous liquids apparatus fur 
hiatlng ur curling J G WtD 
OIL paint k Gisaett 
OU put Imll Slur A It 1 rltcbard 
Ure cuur nl alt n spt anttus f J Uuuver 
Or dressing Hulaliuu tauk fur ft. K 
Behretitl 

Or* furua e i J Besl 
Ovan W J Dust 

Uxlda ubtsluli g soluLlui s or qua I soluttuus 
ut cerlalu nt taltl 2. i artwrlgbt 
Pslntlng mat t in dip Vallun A Uogeni 
Dan. Hi dust pau 

Daper pulp ruQulng apparatus J L. Perkins 
•et al 

Paper rucepls lo ur bux G O Masou 
Parasol bag 11 K Ua seu 
Pasteurlaer 11 D 1 Inku j 

Pastourliig aiqiarsl is hi Davnui 
Pa t urisuig npparatus H M A Harders 
relMUu 

Pavements jr <im f ami timpl t for use 
lu layli g L G lM.bwHD 1 man 

Pen fuuutalu G U tarter 

leu fountutu J L. OuldsmlUi 

pen bddar fltigvr guard J lloecker Jr 
I en atylographlc J Ullricb 
1 eucll sharpeuer D F Oliver 
Phobugraph disk record cabinet BAD 
C Pooler 

Ph togrsi her s tray W lloUxe 
1 iauu actluu 1 Wc}rxlba 
1 Iauu player automatic C ET Gtttlua 
Harm 1 layer lectric W D ftmltb 
I laoo play rs, autumailc adjustable spool 
for music sbeeta for mt<rbaBloaJ H O 
Miller 

Ploning machine 5 K. Grwebarg 
Pipe bending machine Tucker A t^bsie 
Pipe cotqilug (1 MusIlOV 
Pipe uidlug IraJn J A 0 B SaUJvan 
Pipe cultlug maebloe 0 A OUon 
Pipe J Lut tlexlbl J Kueolg 
Pl|>e m utbuieLe multiple Jet 0 Knoxel 
munu ftr 

1 Ipc reamer P Neemp 
1 Iptng bust exchange O nildehrandC 
I lack t opeulugs In undenanasuta, machine 
for trimming and cutflng A H Morrl 
son 

Plant r end disk env ring attachment. J B 
Allbwi 

111 rs s Ml wire cutter P Broadbooka 
ll(w atlacbment H 3. Davta 
I low rotary disk 0 IL McKee 
riumt^s and similar artfriM bolder fur B 
w Moob . 

PflyguD InseHber R.'TDwofaky 

Pool aud blKlni^Al^ combination. J 

posts ball cap fl|l|yri5|Brv*JUio«maker A 
Holland ^ 

Potato digging machine v H Oladin 
loultry fountain H B Bryan , 

I uwftr gcueratnr tntnriuil combttstKm A 
Pelletier 

Power press attacbmeut J On-A H L 
Benster 

Power trsnsmlsalon device V G Apple 
Power trxnsralsalou racrbanlsm J O 
Mlchaod 

Press gripper merhautam cylinder H P 
QbIIIu 

Prrsnure to tauke and tber ai pIlsDoes. ap 
forstn for cniitrolllug the admlestoa 
and rsllpf f Prtestman A Moors 
I rlDtlDg miebloe line unit rase W A 
Borg 

I rintlng j lites i rodncing letterpress plan 
ugnpbir A U ftsltsman 
Printing pres* Q 3 Psnrosst 
Printing presa single plate roUry H F 
IWIigaan 

Project II O Ry me ft Flood 
1 rojfHtile for orrlnaure B Bchnelder 
Profiler I A Hortmso 
Pull out bra ket P Herkort Jr 
Pollpy W N Mecklan 
Pulley back G 0 BatWImyre 
PuUny sash et rd B O Volght 
Pump B Black 

Ptimp liner steam H O Jnbnstnn 

Pump, rot ry N W Aklmoff 

Pumping apperatm* ft n Aanrn 

Putty knife R 3 Koschke 

Radial drill J O Dornblrnr 

Radiator F C Birch 

Rail bond R T Donfvant 

Ran clamp guard O L. Hall 

Ran Joint, 0 U Ball 

Rail Joint T A Chapmati 

Ran tmuspnrter F J Gnman 

Railway hrakf aWtrlr J N MbIku) y 

BaU|^ braking- apparatus pleasure J a 

Ranway ctoaaing B O llfborg 
Railway rail and net lock for flih plate 
boiTO A. P rtaley 

Railway safety device pleamire J A Mtller 
RaUway safety tracb, O R Howard 
Railway startlBg apparatoa pleasure J A. 
MRler 

Railway He W H Horrla 
Ranway tie W T Bhlaro 
Railway tie and fastener metallic C J 


979 7J8 
Vlu uuJ 

970 587 

679 biV 
979 9XJ 
979 6IU 

9S9157 

950 199 
676 ttU 
V76Vttu 
6764155 

VTO 940 
606 629 
tr/O 641 

079 VTO 

6 6 Mi 
u7h btfS 
6 6 hu4 
616 TW 
08U luw 
VK> UU8 

686 uuu 
686 lil 
uttu uTj 
686 UftI 

680 664 
6 6 U4J 
676 UlAl 

BbO IGl 

6h6 HO 
UTO lul 

679 003 
VTV ftJl 

076 033 

616 KJt 

V8U UOU 
676 V.M 
9 6 59K 
679 r>40 
986 iKU 
989 wr 

OTO 410 

979 518 
979 «U 
VTO 769 
079 807 

OTO 830 
079 921 

979 413 

950 143 

980 UUU 


075 883 

979 871 

980 668 
979 768 


18 1R5 

979 (in 
976 4JT 
970 757 
979 801 
979 800 
979 888 

•80 m 

979 808 
979 TJO 
979 470 
979 710 


979 035 
979 708 

979 724 

980 U6 
980 136 
979 001 
919 618 

•79 ni 
979 TM 
979 782 


970 817 
•79 930 
97BB20 
950 118 

•70 578 


050 142 

979 T18 
075 412 
979 420 

079 064 

950 047 
950 044 

919 884 


979 8on 
975 TOl 

975 019 
579 003 
975 076 
979 072 
975 040 
•75 878 
550 010 
550 031 
950 000 
575 050 
•T0 5M 
•79 833 

•80 m 

•TO 740 
070 414 
979 44ft 
*70 477 
•79 478 
•8ft OM 
•70 400 
OTOOdft 


950 143 
•70 084 
•70 404 

•TO 873 
•70T86 
550 013 


Rallj^ ttfft collar for ooacrets J S War- 

Han^aj^trark ran bolder and brace J T 

Ranmlag machloa J K ntmmlrk 
Raaor attachment 3 P Tntesdat 
Rakor safety A U Polmtertsi' 

«mer adjuatahle, A fttnder 
iptarte 0 1* Raafoid 

Bee tfttepben# call recorder 

bao dHgbt * A* R* HarrlaMi 


575 533 

08 ft orr 

•75 830 


•TO 561 



SOENllFTC AMEtilCAK SUmJtKQmf m] 


U (rsctunieloi N A rthig a VTV b7M 

Kuftlfervtor t WokI rtw k »7® kl4 

lt#filf«rat0r W H Hill '**'‘1 

ItuMU ratln turu » A W t 0 W ()»tti>li WU tt47 
UlbMtt boldtag (twvk-t) M 1 IVrd VT® iM 

IlKidlf M H MumforU HI***?5 

lllfcttof tool pMUDJftttc C WcmtlMrx n ®j7 

KooX stnirtorT gliAMi* U T fboniBii WW 000 

HoolUif lokUrliU Jawtenwr. R H Ford 
Hopw Joint A* K(j»*!Ulhal 
Htitir; uglne <J fC RjUI 
Rutary eoffliia U iiokt* 

Rubtwr f(>otw«ar M 0 LUrk 

Bubiwr reCf Tory uf M T (1 \ «u d I li 1 
Bad Iron W W Llud S52 

Hnfety dPTlca ti W M rkt “2* 

Safatr gat O U Fr ak uS JS 

Halt ah^ar 8 1 labull ^ WO 

Band bla t ciuanl li wi r ‘J ** Hi liuflo ^ HJJT 
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i\eronnutical Notwn 

Z«oula Blnrlot Mys high spaed li dangeroui and 
suggf'fltg a parse hiito life aaver for aviators 
I|m Journal has fixed June 4th, 1911 for the start 
orltB rlrniit Paris Berlin Bniflsols London Paris 
Th« nawwit Z4f>t>«Ua, No IX,** U Terr nearly 
dnished It Is ^nly J30 ftet long ha comi ared to the 
490-foot No VIII and the 420 foot No VII 
I^Tihroughout franoa In relroipoct of the year n prog 
gress, Jhe words nf Wilbur Wright at Auvours in 
1908 are ntailed These FreniInnen fly like hons 
chased by a dog*^ 

Th« Fmioh monoplane oonitrooton are beginning 
to realise the importance of building their maebinjs 
so that the pilot can have a clear view on all sides 
and especially nijtder blni 
Th# Wright mMhina of Count de lAinibert which 
was recently fUlocTkwlih a GO-horte-powur Gnome en 
gtne han been flights at a higher 

■jteed than right 

Many of tb* fojpQ^ awlaton who fly Bldriot mono¬ 
planes h^vo two selH of wings for the Mmo body 
one for lifting Is large and quite curved while the 
other fpi" rat Ing Is much smaller and very flat 
Th9 * rMCablo-anrfWce ** aoroplan*, which many ex 
peris consider one of the greatest developments wo 
may in futurt expeit seems already to be an actu 
allty in Prance the Dolabroue and Christ olet mono¬ 


plane is ao constructed that the outer eectlona of 
the planes fold back and reiluoe the speed from 29 7 
feet to 281 feet 

The Pa/seral hydro-aeroplaa* baa created a great 
deal of Intereat abroad On October I5tb It flew 
about three miles over Lake Plau at Mecklenburg, and 
when iaitdliig upon the Rifrfaoe ^ the lake Was 
slightly damaged 

Up to the Ist of 2>eoeinber the winnings of 
Fiencbmeu in aeroplaning totaled three and one-half 
million francs Paulhan leading with 410 862 (979 296) 
and Morane and Latham following him with about 
260 000 (960180) each 

The Astra ooooern are busy on two new dirigibles 
for the jtreach army they are to be named the 
Adjutant Roaux and the Lieut Chaurd They 
are each fitted with two Pipe 4-cyllnder 110 horse¬ 
power motors driving throe propellers one at the 
front and the oihtr two on either side above the 
nacelle amidships 

Tliare are many new types of monoplanes In France 
noticeably the Sommer the Morane-Saulnter and the 
Minima The Morane monoplane greatly resembles 
the BUriot XI bis, it has a span of 88 feet, weighs 
4UQ pounds and uses a 50 horse power Gnome motor 
The Minima built by the Bocietd dea Vehtcules 
Aerlen weighs only 120 pounds without the motor 
and has a spread of but 20 feet A 15 horse-power 
Ansanl motor is employed 


MECHANICAL MOVEMENTS 


Powers and Device 
Hy OaRdNBK D BISCOX, M. B. 

SlMMstMlnehM. 405 PM*I. WW lO w lt i H i n *. SltM, •MA »Me*44 

T his U n collect ion of I TflSelMcUlly made lllttalfatte ol dtttrrent msehankal nDOoes, aeeqaipattlsd to appropriate deter ip- 
tiveuxt u 1 t*i lacH-aUyndkUmmryof m*^iilaalaMM«taanl9,powwrs,dir4o9sandappUanc^adco»ttiiasaillnstra<« 
dctcrlptlon of Ihe grcalM varlrty of mcchs ntad M 9 M M na sjwMWwd Thitw^ covert naarly the 


dmcrlptlon of Ihe grcaMat varlrty of mechinioU jasranettl 
whule tatiKC of the prnctlnl nod Invriitlve flcUl, attd la of Brtch to 
thrr* iiitrrr*tcU in any way In the devUlnc aud oprtatUilMfto 
ii{hiccn aectl n« or chapUra in winch the •Mhjrct waltrr is ctaM 
mi ton of P w ( Measurement of Fuwrr Steam Power Staam I 
I owrr Appllnnccji, RIectric POwer nnd Contlnictkm Hfivigutlon a 
I(:>rotofdcal Minluf Mill and Factory Appliances Coastruction and 


This w^co^naarly the 
vesiiort, draainUmta, Mechanic^ engineers and all 
I J V of any desoripCwki. The fwnk u dirided into 


,IR*A *owiaf hewlf i Mcduuilea] Powen, Traas- 
MtrA ‘Vrtser S^ranticF9wera«dperice». Air 
>am« KoMom andlDevi^Ooatrollliig MoHott 
aasktfto XMriOBB, MbMlUuwMU De ri oM. 


MECHANICAL APPLIANCES 

Mecha.nlca.1 Movements and HovMtles of Construction 
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By OAKmER D HISCOX. Rf- ^ 
8B6 pagM. #70 Ulu aigillina. 
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T his is a snpplcmcnury wriame to the otM m mechanlcmlntovementa, tfaUto thetrttvefti 
In charset r this vohitue eoauina lllustranona attd ttacrlvU 
vlcrs ami sppliotices fbuitd Sir dUfrrenl lines of Biaehlasry jBsi 
showing iu working fsirts and the method oferperatlep. This vohnne ctotaiaam 
as fultowa Mechanical Power tovcr/TnuismiMoti of Power. Meas u reiaeutOf Phi 
iPower Apptlancea, VtcploslTc Motor FOwetaod Appllattotts, HydraaUo IkiWeir tod 4 
Otin and Air-Gas Dc\ Ices, Stcctric Tower aad tMetcn, Nav^Uon VcMeM had 
Railway Devices and ApplUncea, Ocaiing aud Otor MoUso, Motisei and Com 
Devires aud Appllanei^MlII and Factory Apptowea aod TdoU, TeakSa 
structlon MlscelUneooaDevlcea, Draughting DeVtcea. Perpetual MaUoa. ^ 
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Tradw Hotaa and Formuli* 

Wag tak for Waoography^—Oarcfully ttott <N«r a 
coai fira 8 parts of Syrian asphalt, 1 part wax, 1 part 
c«reslde 1 part ealophony 2 parts Amerioan roslii 
take the mixture from the Are and mix in 10 parts 
of oil of turpentine stirring In the meantime. To be 
kept in well Htopped bottles. 

Pipe Ooweriiif6 parts syrup 2 6 parts rye flom^ 
10 parts loam 6 parts cows hair 50 parts fossil mm# 
(kilselguhr) and auflldent water Over the stidHa 
applied layers of fabric are laid which are coated 44 
of an inch (5 millimeters) thick with a mixture W 
tar and lime (100 parts hot tar) into which is stlmi 
15 to 30 ports of slaked sifted lime powder 
Preparation of Wax Powder—<TeUow bees w« 4t 
cut into very fine shavings and protected from MA 
and dried at ordinary room temperature for IQ to li 
days The wax must then be mixed In a mortar kffh 
Ing a rough surface with an equal quantity hy wetglit 
of rice starch. The mixing Is effected at the lowed! 
poeetMe temperature without rubbing The powder 
mixture Is finally passed throtq^h aline tin strainer 
tos ul e tin g Oormxing hr Steam Pipes (according ti 
Dietrich) ^The cleansed pipes art coated with a prim¬ 
ing coat consisting of 200 parts liquid watergtaas, IM 
parts 0 ^ water 160 parts fine sand and 80 parts sifted 
sawdust The covering mixture oomes next, par^ 
of dry loom 8 parts sifted sawdust, S parts grounf 
cork refuse, 4 parts potato starch, 4 parts potato den 
trin 4 parts powdered water^lass 80 parts of water 
The loam must be well kneaded up with the watei 
and add to this the previously mixed pulvertsag suh 
■taness The paate-ilke mass is then spread wlto i 
trowel (m the heated and primed metal stufaoes. to a 
thickness of S/16 to % of an Inoh (6 to 10 mUltmelers). 
When this layer is thdronghly dry the top ooattaa 
can be repeated, natR the pipe covering has a total 
thlLkneto of at least tore laches (80 mllllmeteto) 
Previotts layers must always he allowed to dry thor 
oughiy to gli^ a smooth finish to the final eoat It 
must be brushed over with water, while sttU wet 
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18 9cmrmc 

Riddles of Science—^e^sfr ilk 

A Popular TalK hy ^j^iTilUam CrooKea 
Dy tHe EnfflisH Correspondent of the Scientific American 


Ai a r (Ml (linn( 1 if (hp A ithnra Club of Oroat 

I iltaln > n>r Sfr Wlllliini Cicokett FU8 thu eml 
neiil Lh nilaf Kft' an lutLicBtlng popular address on 

N(w Kloiufuffl Iti chemistry Jn the length of fal« 
dlHL>nBP hu lrn\tiH d Hoim of UJb own lemarkablu 
( utubtitlofiB to niir kIl(s^I((lg of physue and them 
Isir} ami how su h ha^e Inlluenced tho modem 
tifiil 1 H 1 1 tide ln\ ritigition Ho pleaded guilty to 

II u i Ht ulatloi m the nature of (hose complex 
viitabli and ptufll\L myHieiltB that Rcleiifc has been 
KtuHtoiu <1 to call eltmouts 

lUfoie tilt eighteenth ctntury be remarked the 
t(Ua uL lemcntB ^as not much romovtd from the 
i irth air (In and water of Empedocles—termed as 
tilt rational nullH and ho proceeded to show that the 
ant louts In their crude claaslHcatlon were not bo ro- 
uitAcly retnoved frt ui the ncLual tmth aa appeared at 
first Bight Jn tlu eighteenth century when modern 
onrtiiions cf clunilstry flrat dawned on the sdeiitlflc 
mind th< crtdulniH ehtnilnt a cepted the oleraentfl as 
ultimate fm U In tho ninett enlh century aclentlhc 
mm gia\ Iv doubted and asked for proof of what 
hitherto had been taken tor granted Obvious ex 
] fauallouH h it ii ted out weie scldbm the tiue onca 
for almilKlty was not a ehaiacterlstle of Nature 
Eor nnaily a emtury men of science had been dream 
lug of atoms molteuleB ultramundane part It lea and 
Hpeeulatlng as to the origin of matter This dream 
bad lieen esHentlally a Hrlllsh dream and tonarU the 
(nd of the nim It tilth ctntujy the notion of iinpeno 
troble mysterloH was dlnnilBSod To-day wo were ton 
(i onted by prol lonis and Bpcculattons t on < ruing 
tho ultimate conatltutlm of the hodUa we namtd 
elements 

In 187fl he ad\uiUHd a theoiy whith hiS now been 
accepted lhat in lh( phenomena of tlie electric 
cathode stream wt were dealing neither with solid 
liquid noi gaseous paitleloB but \^lth matter In a 
fourth stale— radiant matter he <ailed It then— 
which Sir Oliver l^iodgo described as Homethiiig much 
smaller than the atom fragments of matter ultra 
atomic corpuscles minute things \ery mu h smaller 
very much tighter than atoms tblugs which ap 
peared to be thr foundation sUnna of which atoms 
are composed Johnstone Stonty nearly twenty years 
later showed that a definite charge of electricity was 
asfloclated with the ions of matter and this charge 
hi called an electron It was later still that electrons 
were found to Ik the same as radiant matter capable 
of oxtsting indepoiidc ntly 1 he Identity of matter 
with electrons Ihrew all f ur notions of what const! 
tuUs a ehemical ckment into temporary confusion 
Chemists began to ask thimselves What Is the 
actual ultimate elomeot^ Ihe very idea of an elo- 
nient as Bomethiug absolutely primary and ultimate 
was growing kas nnd less distinct until to-day we 
admitted the portslbillly of rosolvlng the chemical 
flements inte simple forma of matter or oven of re¬ 
fining Ihtm away altogether In 1886 ho ventured to 
revive tho aptculatUn that behind and anterior to 
nmttor wau a subslanee (sub stans) which ho called 


protyle Hy the operation of forms of energy on 
proiyle be drew a picture of the gradual formatfon of 
the chemical elements^ those of lower atomlb weight 
forming first then those of intermediate weight, and 
finally the elements of higheet atomic weight, such ae 
uranium What cornea after uranium? he asked, 
and he answered back The result of the next step 
will be the formation of bodies the dissociation of 
which Is not beyond the powers of our terrestrial 
rtsounes This was little more than a dream 
twenty five years ago but a dream which daHy drew 
nearer to entire and vivid fulfillment Now in the 
twentieth century, Ideas were floated which lead us 
to think the old views of Empedocles might not be 
so hopeleesiy absurd sa they whrd considered some 
years ago Regarded as elementary attributes all 
Nature was included In tl:ie ideas of earth water 
air and fire The conception of solidity was em 
bodied In the word earth water stood for ths state 
of liquidity air represented the gaseous condition 
while fire stood tor all forms of preponderable 
euergy Opinions differed as to the constitution of 
tho electron Some consider it to be an electrical 
charge on a material substratum others saw no neces¬ 
sity fur the material nucleus and considered the 
electron to be pure disembodied olectyiolty, thus ap 
proaihlng to the old idea of Busoovitob accepted by 
l^raday that the atom was only a center of force 
But If we were dubious os to the constitution of 
the electron, physiolsts hod settled many of its phy 
Blcal constants Taking as a standard the atom of 
hydrogen the Bmallest material body hitherto recog 
ntspd the moss of the electron was 1/7600 of an atom 
ot hydrogen and It moved with a velocity of two- 
tbtrds that of light It was easy to nee that its 
kinetic energy was enormous equal to 8,600 000 foot 
tons per milligram So far he had given speculations 
with no apparent connection Chemists bad been bat 
ter in g at tho door of thd unknown doing their utmost 
to get a glimpse of a few of the secrets so darkly 
hidden Suddenly an unexpected, almost incredible 
thing happened radium the epoch makdir was dls 
covered and then speculations which were drifting 
in chaos began to show some signs of order Radium, 
judged by severest chemical canons had all the at 
tributes of a chemical element It formed salts with 
the halogens it had a definite atomic weight It had 
a well-defined characteristic spectrum and It had the 
appearance and luster of a metal A bit of radium 
that would go Into a thimble had almost shaken our 
belief in Che <on8orvatlOD of substance the stability 
of the chemical elements the undulatory theory ot 
light and the nature of electricity Radiant matter 
and radium had given us a new science—that of 
radio-activity Not only bad radio-activity revealed 
to us the fact that tho element radium was oh&ng 
Ing into helium but chemists alert to the strtmge 
metamOrphosU bod tracked similar changes in other 
directions Derived elements were revealing them 
selves with bewildering rapidity more than twenty 
being known—and the cry was litlU the/ come 


It was in the ores of urasiaxn thfUt vadium «ap fttit 
discovered, and for some time tW ware dttitsldered 
to be only accidental assooUtee Work ka|d ^own 

them to be interchangeable Uranium liielf wdk tup 
dergoing slow change, passing through one bt ndbr* 
intermediate forms Into radium Ha Rkeneg 1 Lfanll^n 
and the new bodies proceeding therefrom to a ganeai* 
logical tree There were more than twenty Of these 
new bodies, all of which deserved the appeflation of 
elements Hut whereas the elienenta of the nineteenth 
eentnry were apparently everlasting, these upstarb 
elements had finite axlstenoes Uranium for Instaace 
has a life duration of 300 000,000 years, radium ops 0^ 
a few tbotwand years others of a few days; and ad 
on till we came to those whose Ilfs history was 
rounded by four seconds Nature supplies ua with 
facts which were riddles until the law dhange was 
recognised. One body In Its mineral ore was almost 
always associated with another body, sometimes in 
small, and at other times In larger, quantities lAt 
no one however* contempUts wealth beyond the 
dreams of avarice by laying down a cellar fuU ot lead 
and waiting fur it to xnature into silver and gold 
Probably the expected transmutation would occur, but 
Its completion would require a lapse of time compared 
to which the 300 000 000 years’ life of uranium Would 
be a trifle 

Physlclsta wero now befinning to say that there 
was no such thing os matter, that when w6 had caught^ 
and tamed the elusive atmn and split it into 700 little 
bits, these residual little particles would turn out to 
be nothing more than superposed layers of positive and 
negative electricity He refrained from speculatltig 
08 to what would happen If some clever researoher of 
tho future discovered a method of making these 
alternate layers of plus and minus cancel each 
other OUtl 

It must never be forgotten that theories were more 
than mutable they were only useful so long as they 
admitted of the harmonious correlation of facta into 
a reasonable system Dlrerily a fact refused to be 
pigeon holed and would not be explained on theoretic 
grounds the theory must go or it must be revised to 
admit the new fact The nineteenth century saw the 
birth of new views of atoms electricity, and ether 
Ohr twentietli century views of the constltotlos of 
matter might appear satisfactory to us, but bow would 
It be at the close of the present centuiT^ Were Wo not 
incessantly learning the lesson that our researches 
bod only a provtslonat value A hundred years hence 
should we acquiesce Jn the resolution of the material 
universe into a swarm of rushing electrons? He could 
not conclude better than by quoting some words be 
wrote more than thirty years ago We hare actually 
touched the borderland where mauer and energy seem 
to merge Into one another^the shadowy realm be 
tween the known and tho unknown 1 venture to think 
that the greateet scientific problems of the future will 
find their Bolution in this borderland and even beyond 
Here It seems to me Ue ultimate realUlet. subtle, far 
reaching wonderful ^ 


Reol Wlia Home 

It waa the KuwHian explorer PrJevaUky who dis¬ 
covered a u(w and quite distinct wild horse in the 
Gobi Desert to the Houth of Mongolia. Although evl 
denre (xUtod that wild horses were probably as 
abundant In prehistoric times In the south of Europe 
OB xebras aio today In British East Africa most 
uaturallBlB bfUeved that true wild horses with an uu 
broken Unu oC wild anceetry were extinct Hence great 
Inter*St was felt in Prjevalskys discovery Later the 
brothers Orum Orjimallo saw the horses in the desert 
and leamod new facts about them 
The RuBBlaua dedded to capture a number of ihe 
animals and take them to Fiirope Their efforts were 
SucGessfu) and seveial >eara ago a herd of about 
thirty of the Prjnvalsky horses after much trouble 
were landed In Europe Most of them are sUU In 
Russia, but a few wore taken to England where they 
ire kept on the estate of the Duke of Bedford 
The EngUsh naturalists did not make a aoientiflo 
study ot the aulfiaols in that country because the Uns- 
siahi have had a most thorough InvestliMtion la 
ph)greis, wUh the advantage that nearly all the cap¬ 
tive horses and a number of skeletons ars in thetr 
faa&ds. Very Chw of the English naturalists bellavad 
that tHey were true wild horses but looked upon tham 
either as a Vlakg hybrid—the fclang being a spesAes 
of sss-*-or aa the offspring of eeoaped Mongol poplss. 

The Russians, however, appeared to bars settled the 
question They have proved It is claimed, by the 


methods of comparative anatomy and in other ways 
list the Prievolsky horse has no relatlonsblp with 
Mongol species or the kiong but la a valid and distinct 
speoles^f the genus horse without relationship to the 
aos alt^ugh It has some features that remind one 
of the Asiatic oas, but even In these features, sa the 
tall for exqi^ple, the resemblance is closer to the 
horse than to the ass 

The animals were mere colts when they arrived In 
Europe, and were not prepossessing, for they did not 
take kindly to the novel surroundings, were out of 
condition and hod ragged coats and awkwprd gaits 
They have how reached ihaturity, have been well earSd 
lor and aro good-looking animals. 

Many naturalists hold the opinion that the domestfo 
horse of td-day was mainly dsrfv^ from thrse wild 
species, which have been named the st^p^, forest 
and plateau varieties The PrAgtalsky horsw Is k 
resenUtive ot the steppe varl^ 

The brothers Grum-OrjimAtito, vh^ here ^ 
best opportunity to observe this In Ilk* wM ^ 

sute say that it lives ta tbs ^Mrteta mid 9 m 
at night to pasture-landa snA (k ^ 

mreak ot day tt returns to the Afiedv 
Hutu snnset ; f 

Whih thdre ars nurring osttgtg ^ 

abrays met m ihe sgme placs, bift libi 

They tnauy walEk fina behfiit tis pflMr- tis lhat to 
re^l^k^lW Bek M 


They neigh clearly and the sound Is exactly HKe the 
neigh of the domestic horse There Is the same resem 
biance between the snorting of a badly frightened w|ld 
boree and that of domestic horsed eckred. 

The Mongolians have made many attempia to tame 
the wild horses, bat tn Tktn Ail efforts to tame the 
animals that have been taken id ghirqpe hfre also 
failed Thus far the horse gitott td man, is 

afraid of him, knd cannot bd rendered ^f^loegUe. 
AkhOttgh how aqoustomqd tO ^gbt Of hnmiD 
beings, the oiMftivhs sxe Very UfiXf trIgliUmed If a phr- 
son approkdiOT nearer than two or thrse rodg^ thmo. 
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tfjke Number of Stars in tbe Universe 

How Celestial Bodies Are Counted 

R-y Otto Hoffmann 


Otqft flf my ffcTOrlU booki 1b Prof Newcomb* little 
WlUtte enUctad Start, from which t have often 
both InvtrucUoa and Inaptratlon When tbU 
fiObk Wa» pubHehed a few yoars ago, certain view* 
l^gpfitted in it created a mild bensatlon Those views, 
hocordilif to whkh the stellar universe U limited lu 
i^jpace and composed of a Unite number of stars hare 
crystallised into a theory of great probability 

ft Wan always foolish indeed to assume the exist 
ijibca an Infinite number of stars The only ground 
fibr this assumption is tbe apparently infinite number 
Cl gur*. vUlble even with the naked eye Yet the 
number of such stars Is surprisingly small Ihs A1 
bihgsgt," attributed to Ptolemy which was really writ 
t^Q by the Greek physician Hipparchus enumerates 
i^ot 1 OdO stiTB and approximately the same number 
!■ given In the catalogues compiled by the Arabian A1 
Bull and by Ulugh Belgh a grandson of the famous 
conqueror Tamerlane These old catalogues however 
Inolnde only bright and conspicuous stars It is cer 
tain that a much larger number was visible to the 
ancient observers About 2 000 stars can be seen above 
the horlaon at one time on a clear night by the average 
eye. According to Backhouse more than 25 000 stars 
would be visible to the naked eye if there were no 
atmosphere. Tbe German astronomer Hels who pos 
■eased uncommonly keen sight published in 1872 an 
atlas which contatued 4 94;i stars visible between the 
nprth pole of the heavens and the 20ih degree of south 
latitude This work was supplemented In 1874 by 
Behrmanns atlas containing 2 306 southern stars The 
sum of these two numbers 7 249 represents the whole 
number of stars that con be seen by unusually good 
eyes. 

The Dumber of stars revealed by tbe telescope Is 
enormously greater than this The moat extensive star 
catalogue which we possess Is the work of tbe inde- 
fatlghblfi Argelander of Bonn who In tbe middle of 
ihs 19th century Indicated the places of all known 
•tars down to magnitude 9 5 situated between tbe 


north pole and the second degree of south latitude 
324 189 stars In all Argelander s work has been ox 
tended southward by hla successors Schoenfeld at 
Bonn and by Gould and Thome at Cordoba, Argentina 
and is not yet quite finished The complete catalogue 
will give the places of about 800 000 stars as stars of 
the 10th magnitude ore included la the Cordoba ob* 
servatlons 

All of these numbers however are very much 
smaller than the total number of stars actually In 
existent^ Blr John Herschel estimated that 5Vu mill 
Ion stars could be seen with his 20-foot telescope 
Struve estimated the whole number of stars at 20 
million Pickering thinks that more than GO million 
stars can be seen with the great refracting telescope 
of the Lick Observatory, which shows stars of thu 
16th magnitude 

Still fainter stars can be photographed with long 
exposures Dr Roberts ■ photographs of the aky show 
about 64 million stars according to Cores estimate 
The Carte du Ciel, the International photographic 
atlas of the heavens the production of which was 
decided upon at a congress which met in Paris In 
1900 is expected to show 13 rollllou stars although It 
will not Include any stars smaller than the 14ih mag 
nltude The whole number of Blurs In our stellar 
system Is several hundred millions according to 
comb and a thousand millions according to Dyson 

That tbe stars cannot be infinite In number Is evi 
dent from the following consldoratlons The fainter 
stars taken together emit more light than the brighter 
stars Honce if the number of stars were infinitely 
groat the whole sky would appear as bright as the 
noonday sun In reality the background of the sky 
Id quite dark and the total amount of light which we 
receive from the stars Is very much smaller than that 
which the sun sends to the earth Prof Newcomb con 
eluded In 1901 that the total starlight la only 728 
times the light received from the star Oapella oNl/89 
the light of the full moon 


These statements ulll be made muri intelligible by 
an lnBi>ettion of th» following table conULulng Iht 
number of slars of ooih siillar magnitude 

Magnitude Numtx r of Htnrs 


Between 

1st 

and 

2iid 

jy 

Between 

2nd 

and 

3rd 

106 

Between 

3id 

atid 

4th 

JOO 

Between 

4Lh 

and 

5th 

X 010 

Betw een 

6th 

and 

6th 

1 206 

Between 

6th 

and 

7th 

10 200 

Betwc eii 

7lh 

and 

8tb 

31 OtiO 

Betw ecu 

8th 

and 

9th 

J 1 000 

Between 

9tb 

and 

10th 

*.71 Olio 

Between JOth 

and 

11th 

710 000 


This table shows that the number of stars of lach 
magnitude U about three times that of the itreccdlng 
magnitude By continuing to apply this ratio we ob¬ 
tain more than 1 50U million stars Istwetn the 17th 
and 18th iiiagnltudes But the light of a star of a 
given DUignltude la not 3 tlniea but only times 
greuter than that of a star of the next following mag 
nltude Hence the light recolvid from all Btars of the 
9th magnitude for example Is touslderably greater 
than the light letdved from all atais of the 8th mag 
nltude If the universe conlalntd an Intlnltu nuTnl>er 
01 stars distributed among smaller magnitudes tvcii 
approxlmalcl> arrordlng to thesp laws the aiuouut of 
light and of heat rct^lvtd from all the slarti would 
evidently bo Infinitely great or at least luKupportable 
Htru\c InipnBBLd by (his dlffiiulty many years ago 
assumed that (ho light of tlw staru Is weakened by 
absorption lu Interstellar npatr The value which 
Struve asslgutd to this absorption tnust be regarded 
us arbitrary and for a long time It was impossible to 
decide whether any such absoiptiou occurs The re 
cent researches of Kapteyn Nordmann and flkkoff 
prove that starlight la slightly absorbed in Its flight 
through space but the amount appears far too smoll 
to I rente a now basis for the aBBuiiii>llon that Iho 
number of stars Is infinitely great ^ Hrometheua 


New Discoveries at tlnossos 

Th© lV.cmark©bl© Revelations of Dr Evans 

By H R Hall 


A ucmni has recently appeared from Dr Arthur 
Elvans describing the results of hltt excavation this 
year at Knossos There were many more things that 
we wanted to know about Knogsos and one of them 
has been made* clear by the work of this season The 
great domed pit the ffiolos as It noomed to be over 
which part of the southern quarter of the palace was 
built, has been excavated to the bottom not without 
danger to the workmen And it turns out to be a 
great tkolos like reservoir with a spiral staircase 
round the inside of It whhh breaks off as in other 
similar cases at what must have been iho average 
water level The springs that supplied this reservoir 
are now dry and no doubt were bo before th© place 
was entirely filled! up This was done as wa know 
from the character of the potsherds found In it. In 


tbs first Middle Hlnoon age 
*Tn other word* the rsservolr itself belonged to the 
Borly Mlnoan Age and was filled In at the time of the 
eohriarttctlon of the first palace of which we have any 
•klSttog remains—the object of the work being to ob 
tfitb A secure foundation for the South Porch and ad 
Iftinfag parte of the outer filling materials 

tbsfikselrea were probably supplied by the leveling 
at this time of the summit of the Toll of 
l^^QOiOfi Ui order to gain the area for the central 
of Ih* polooe.** There was also a smaller resor 
at UntHtm port of tbe mound **and from tbe mag 
«r the work we may well conclude that some 
iMdWMHOr of tbe great palace already existed 


tel 19^ W that U has slaoe doenplsd 
i ifttlt lik Mi^ tb^rtont ooncluiioiL If we ore to 
W m mwTOlr, the early Mlnoan palace waa 
IfojMlitf t H^^oroWtictur*! work The Barly 

^ BgypUan pyramld- 

^ tbe hillsMe weak of 
bk^a been mode, iuelud^ 
KiK m rb^morka of andefit 


W-moTM oi mnoH 

of the Oiu more 


cent remains of clastthal and Homan date constantly 
are found above the Mlnoan level whereas in the 
main palac« whether owing to a superstitious awe 
or to other (Aubpb the hilltop waa never 

Invaded by later habitations A fine m<itopo of a 
Doric temple tontemporary with the Parthenon 
sculptures was found over th© western palace 

Mr Doll has proceeded with the work of conserving 
the palace buildings and has run the great staircase 
another flight higher Also the nature and compoBl 
tlon of the frescoes have been studied by Mr Noel 
Heaton 

In the tomb-field of Isopata further Important dis¬ 
coveries have been made owing to the /fair of Qregorl 
Dr Evans B Cypriote foreman The most expert tomb- 
hunter of tbe Lovant Tbe wild long rooted 

fennel which seeks out preference the spots above 
ancient cuttings served him as often before aa a 
guide and the result was the discovery of six ebam 
her tombs some of which for their sixe and tbe inter 
ost attaching to thalr contents and arrangement sur 
pass any hitherto known of this class 

The data of the tombs is tbe second late Mlnoan 
period about 1450 B C contemporary with the 
eighteenth dynasty of Egypt Tbe most remarkable 
point about these tombs Is the information as to 
Mlnoan religion which they give us In one tomb 
where the religious interest culminated was found 
an arrangement wholly new which rather recalled 
the domestla Etruscan ideas of the afterlife than 
anything yet known of the Mlnoan age The tomb 
waa made to resemble a house of the living with 
stone^ut benches as if for fomUy gatherings And 
at the head of the sepulchral olst were found the 
remains of a double-ox ihrlne with on offering 
veosel, In the shape of a bulls head lying close by 
These tomb-chambers seem hot to have been kept 
open regularly but were opened for solemn service 
on the anniversary of the degtk probably They were 
rilM of their more valnaMs oontents by robben of 
the early Iron Age (geometrleai period), who left 


bchliiU traces by whlth can ld( ntify their date 
It will be setn that the Tomb of tho Double Axes 
has prodiKod inor< definite evidence regarding the 
sepulchral <ult and rellRlous Ideas as to tho after 
world than any grove yet opened In (.ret© or pre- 
HlalOrlc Greete 

Dr Fvuua B comparison of the Interior or the tomb 
with that of an I truscan grave is very apposite 
amt HuggLBtIve 1 hlu Etruscan ImprosBion has already 
been given by the great pRint(*d Hanopliugus found by 
the Italians nt Agla Trlada and it lu moBt Interesting 
to see how u relationship helwcen the Ltrufican 
Mtuoun and Aiiatolian (Hlttltc) tultiin h lu matters 
of rellgioufl cult Is gradually tw coming dearer to us 
—Nature 

Waterproof wall paluUugH on a finlahud back 
ground of mortar mado from lime quartz sand In 
fusorlal earth and water are prepared as follows 
Painting ground Four parts of quartz sand 3 5 parts 
marble sand 0 5 part Infusorial earth heated to red 
ness 16 parte thick lime paste Afur drying tho 
painting ground is to be coated with hydronuoslHclc 
acid and Impiegnatod several limes with potash wa 
ter glass earth colors which have been digested for 
a long time with polaah water glass are used After 
dilution the silicic acid Is separated by moans of car 
bonate of ammonia from tho aaterglaas which re 
mains In Intlihate combination with the colors To 
the washed-out colors hydrate of alumina and hydrate 
of magnesia are added they are rubbed down and 
preserved In paste like condition The plcturpfi are 
fixed by means of a spraying apparatus and a fluid 
obtained by heating 200 parts of potash water ghwy 
100 parte caustic ammonia, 10 parte caustic potash 
and 12 parts marble powder and decanting this from 
the residue After fixation which must be done four 
to five times at a temperature of 100 deg to 180 deg 
F, the painting must be washed with carbonate of 
ammonia, then with water, and finally Impregnated 
with a oolntton of paraffine in petroleum ether 
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Automatic Stabili;;in^ System of tKe Wrij^t Bro^ete 

An Interesting Control System 0evisecl by the American Inventors 


It ih Will known that Uo control of the Wil^ht 
aaroplane makea grp it don an da on the attantlToneaa 
and akin of the pilot ai d that long practice ta re 
qulred In order to learn the art of atoerlng The 
Bteerlng of a Barman Somn er or Volsln biplane can 
certainly bo maatorod In a shorter time and this 
may be the reason why more pllota are to be found 
for machines of these typoa In order to facilitate 
the guiding of their biplane the Wright brothers have 
devised an auloiuattc stabilising system The follow 
log descrliil r of this system Is derived from the 
British patent 2ftl3 of the year 1909 and the Prenth 
patent 401 906 

A flying machine Is In equilibrium when the reault 
ant of all air pressures Is vertical and passes through 
the center of gravity The position of this resultant 
however Is dependent upon the angle which the 
suatslnlng planes make with the apparent direction 
of (he air current which la In general opposite to 
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the direction of flight Any change in this angle 
alters both the magnitude of the resultant force and 
its position relatively to the center of gravity These 
changes in the resultant affect the angle of Incidence 
In turn and so the disturbing factors rapidly aug 
ment each other and the machine soon capsizes unless 
the disturbance Is checked at Its flrst manifestation 
by proper raanip ilatlon of the elevating and steer 
log rudders and by warping the sustaining planes 
Two devices almost Identical In principle and In 
construction have I pen adopted by the Wrights for 
tho purpose of assuilng an Immediate and automatic 
restoration of the angle of Incidence to the val le which 
hold the aeroplane In equflllrlim on Its definite 
course beforo the disturbance occurred In one of 
these devices the elevating rudder Is operated by an 
auxiliary plane whenever the aeroplane pitches or 
turns about Its transverse horizontal axis while the 
other device which Incl des a pendulum operates the 
vertical rudder and warps the sustaining planes when 
ever the machine rolls or turns about Its longitudinal 
horizontal axis No special mechanism Is provided 
or required for Insuring stability with respect to the 
vertical axis bmause the torque about this axis which 
Is produced by the warping of tho sustaining planes 
Is compensated by the association of lateral steerlag 
with the warping Zigzag flight If It Is not entirely 
prevented by the vertical stabilising planes of tho 
newer Wright biplanes can easily be checked by band 
steering before It becomes a source of danger 
The mechanism employed for the prevention )f 
pitching Is connected with the horizontal or elevating 
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rudder This rudder a (Fig 2) la placed In front of 
the sustaining planes and a grooved wheel on Its 
shaft Is connected by a cord b with another grooved 
wheel (Fig 3) which can be turned by the hand 
lever tP The shaft of the wheel c* carries a loose 
wheel e which can be disconnected from ci by press¬ 
ing the spring Wben the two wheels are connected 
the rudder is operated automatically by means of 
the mechanism now to be described The wheel c s 
connected permanently by the rod p with the differ 
enttal piston shown in Fig 4 The lower cylinder i 
in which the small head of this piston moves com 
munlcates permanently with a reservoir of com 
pressed air by means of the Inlet J so that the pitted 
Is always subjected to pressure from below The upper 
and larger cylinder h can be put In bommunlcation 
with the reservoir by means ot the injet and the 
tbree-way cock kbown In Tif. I, which can alfto be 


adjusted to put the cylinder h In communication with 
the atmosphere or to isolate It completely and thus 
to atop the piston These connections are made pos¬ 
sible by tho arrangement of the channels ot the three- 



Fig 8 —Handle of elevating rudder 

way cock as will appear on Inspection of Fig 6 
The three-way cock Is turned by the movements of an 
auxiliary plane the arrangement and the operation 
of which are illustrated by Fig 6 The auxiliary 
plane n Is attached to the vertical arm p The ends 
of this arm are connected by hinges to the outer ends 
of two equal and parallel arms w whose inner ends 
are similarly connected to the rod r The weight of 
the plane and the arms Is balanced by a counterpoise 
attached to an eztouston of the lower arm v The 
vertical movement of the piano Is limited by the stops 
g When the plane is depressed to its lowest position 
indicated by the dotted lines In Fig 8 by air pressure 
from above It turns tho three way tork I into such 
a position that the large differential cylinder h Is 
put In communication with the outer air through the 
hannels m and m, (Fig 5) The piston (Fig 4) is 
consequently forced upward by the excess of pressure 
In the lower cylinder i (which communicates per 
manently with the compressed air reservoir) As the 
{Iston rises It draws upward the connecting rod p 
(Fig 3) and thus turns the wheels e and c and by 
neans of the cord p (Fig 2) gives the elevating rud 
dor a an inclination which causes It to lift the bow 



I ig 4 —Differential cylinder 

of the aeroplane The opposite effect depression of 
the bow is produced automatically wheftpver the 
auxiliary plane n (Fig fi) Is forced upward by air 
pressure from beneath so that it tarns the three-way 
cock to a position In which the tubes j and i, leading 
respectively to tho compressed air reservoir and to 
the upper differential cylinder axe connected by 
means of the ohannels and <Fig 6) The piston 
Is then forced down In consequenoe of the Inequality 
In area of Ita two heads 

Let us now Me In what condttlona the auxlUarr 
plane is Impelled to produce these results The anxlU 
ary plane is Inclined to the principal auatalnlng planes 
at an angle which the Inventors call the critical angle 
of Ineldenea and which Is equal to ths angle between 
the eusteintDf planes and the apparqBt Sir dorreat or 
relative direction of motion Henoe, when the aero* 
plane U moving forward wnhont dlttb|lienQe the rela^ 
tive air current la parallel to the atdilttafr idgBa 
which ponaeqnantly remains at not te 
middle poeUSon It howem 
the euMatmif pumef and th# iMUlbe Hr 


comes lest tiiau the erltloal angls^ and the meehin# 
tende to fall In consequence the dlminuUoa od 
the vertical component of the air realataaoe« th* 
auxiliary {dene is forced down oanatng the dlflermi* 
tial piston to rise and turn the elevating rodder 
upward If the three-way cook and the arms whloh 
carry the auxiliary plane were attached dtrecftly to the 
frame of the machine the oritloal angle of inoidenoe 
would be Invertable and an arbitrary and a uniform 
elevation or depression would be produced by the de¬ 
vice The arms and the three-way cock however are 
attached to the rod r (Fig 0) which is suspended 
from the frame by a binge at s The magnitude of the 
critical angle Is determined by the poelUon of thl# 
rod relatively to the frame and sustaining plano^ 
and this position can be varied by meana of an adjuab 
able clamp at y In ascending for example the rod f 
Is swung backward In accordance with the Increased 



Big 5 —Three way cook 

angle at which the relative air current strikes the 
sustaining planes and the angle of ascent la main 
talned constant by the automatic operation of the 
auxiliary plane and its accessories at long at the 
rod r remains clamped In this position The praotldal 
efficiency of the device especially in variable winds 
can be demonstrated only by experiments of which 
no account has yet been published to the writer's 
knowledge The Inventors admit that the disturbing 
Influences are not exactly compensated but that the 
auxiliary plane and the elevating rudder are first 
moved too far and oscillate before they settle down 
Into their new positions In the writer s opinion 
periodical gusts of wind might do more damage with 
this device than without it 
A simpler form of the apparatus is shown In Pig 7 
Hero the auxiliary piano n Is attached directly by a 
hinge to the frame of the machine while an additional 
positive or negative angular displacement can be 
given to the three-way cock by means of the lever r 
The apparatus employed by the Wright brothers 
for the purpose of assuring stabllUy with respect to 
the longitudinal axis is very simitar to the deylee 
described above It includes a differential cylinder 
with Its smaller chamber In permanent communication 
with the compreesed air reservoir with which the 



Fig 6 —Side elevation of fore and aft stahiUHng 
meohanlsin with auxilUuy plane 


largsr chamber can be connected by means of a tbrsa- 
way ooek Have howevef the three-way cook ^ (Fig 
8) la operated by a pendulum t The manner In whjeh 
the warping ot the austalatnlr plane! ghd the turnUtg 
of the vertical rvddw are auCbmatiegUy produced Is 
Ulnstrated by Figs t and 10 The jbaiHt ftefrlng Ibver 
dt (Fig I) la attMksd to a grooTSd wketi Cu 
on the lower auatalatng plane to the left of the pilots 
which fa oonfleoted witk Um looe! wheel s” «Koe0t 
wbsft the boh w (Fig, 10) la drtiwn back by 
the aprittg U The lodge wheal jg permanotttly ddUz 
nested by tho ro^ da^witli hm dlflerentiH 
While tbg gre^y^ urMdl ^ U dMkhODtod pf U |0 

V, irttk Oio imipjit fdrd if ram tor tkh ^ ^ 
tm 'ifiM Tsrttai rpdM Jk lir ookr 

bmM w 19^^ 
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Xkt 'akrapttiM roSs to u to ntM ofe* «iid ot tlit 
fliitaltlhif plftnaip u ts Vlf f, thci pttadulum i iwlnf* 
# opp^t« sMf and tunu the three-way cock 1. 

t at to prodttoa an extiM of prtaturo in one ofaam 
oC Um diflamtlal oytlndaTf oantlnc the i>iaton ant 
Ita eonneottnc rod pg to voyo either forward or back 
Yard The reeult la that the warping cord v, la palled 
^ right or to left by the cord t^, twitting the tlpa 
4 the aaataininf planet, and that the vertical rudder 
ft aiiaultaneoualy turned by tbc cord e, to an extent 
infldent to counterbalance the borlsontal torque pro¬ 
duced by the warping of tho planet In thli case 



Fig 7 SiiiiplintHl arrHiigorneiit of auxl11ar> plane 

alao the disturbing Influence Is not counteracted ex 
actly and InatantaneouBly but Uie pendulum and the 
rudder perform a number of oaclUatlona before they 
come to rest in their poslttonn of equilibrium 

In beglnnlnK a curved flight tho friction clutch la 
loosened and the rudder 1b turned by hand Indepond 
ently of the warping of the planei If the friction 
clutch Is then tightened with the rudder in an In 
dined position the machine will continue to fly in a 
ourve and the automatic merhanlBrn will act as effl 
clently as it does In pursuing a straight course 
It has already been remarked that no experiments 
made with these stablliatng devices appear to have 
been published Is this because the Wrights are over 
whelmed with orders or because the expectations 
founded on these devices have been disappointed? If 
the devices had proved their practical elTlclency U 
would certainly be to the Interest of the Wrights to 
exploit an invention which was announced in the 
United States in the beginning of the year 1908 
In the writers opinion the Influence of the pen 
dulnm must be eliminated In curved flight as other 
wise the warping effected by band which depresses 
the side nearest the center of curvature of the path 
would be eoanterbalanced by the action of the pen 
dulum swinging outward in obedience to centrifugal 
force Tho loosening of the friction clutch at a 
moment when the attention of the pilot Is fully occu 
pled is a serious defect of the pendulum apparatus 

TK« Manuf«ot\ir« of Hxdrogwn 
THran has been a Urge increase in the manufacture 
of hydrogen within recent years due principally to 
throe causes—(1) tbe construction of dirigible bal 
loons (2) Its use fn the manufacture of tungsten flia 
ments for electric lamps and (3) the oxyhydrogen 
blow pipe flame The demand for the gas In con 
nection with dirigible airships and tbe manufacture of 
lamp filaments seems likely to Increase very largely 
In the near future and It la therefore opportune at the 



Vif $.%<»Fr0Dt elevation of transvema stabUixing 
meohaoism with pendulum 

presiHt iUB# to sxamine the present sources of supply 
aiul inet^pdp of numatactare employed 
Hydrant is about 1419 times as tight aa 

|d4||iwhortofttrr1uMi A hfoch grMUor litUng power lor 
pthjpl 9(fkpo$m coal gas, aUhotiih in point 

The <flii«f draw^ 

f 10^ 

iL.....tw 

-ha i lift- 

r]MOT linMMdih 



Ibr the malPtaimnoe of large dirigible bsUloona to be 
assured of a regular supply of pure hydrogen gss 

Tbe manufacturer of tungsten filaments for metal 
Ho Alament UUnps requires a regular supply of hydro¬ 
gen to prepare tbe inert atmosphere In which the flla 
ments are neated to a high temperature during the 
final treatment There is some doubt whether tho 
hydrogen is really inert In this operation and In those 
cases where a carbonaceous binding material Is em 
ployed the hydrogen probably assists in the complete 
removal of the carbon it having been shown that car 
bon unites*slowly with hydrogen to form methane at a 
temperature of about 1000 deg C (1 832 deg F) How 
ever this may be it Is the almost universal custom to 
employ a mixture containing approximately equal 
proportions of hydrogen and of nitrogen when the flla 
ments are heated to a white heat by the passage 
through them of an electric current during the sinter 
Ing operation Since tungsten fllaments when heated 
to Incandescence are extremely sensitive to oxidation 
It is of great importance that the hydrogen employed 
should be of a high degree of purity 

For the autogenous welding of metals the working 
of platinum and the manufacture of laboratory uten 
alls and mercury vapor lamps from fused quarts bv 
drogen in the form of the oxyhydrogen blow pipe flame 
Is used in large quantities although here It has to 
meet the competition of acetylene a gas which is 
cheaper and readily obtainable as required from cal 
clitm carbide 

The preparation of hydrogen by the action of dlluto 
sulphuric acid uion metalln' fine llko most of the 
other methods usually employed In the laboratory for 



Pig W—Plan showing (le>ntiiig rudder and its (cm 
iioctloiiK abo\( and \ertical rud Icr ai 1 its 
loniiectioiiH b( low 

this purpose 1 h too costly to be capable of bolng car 
rled out on a large scale 

During the Kusso-Tapanese war the balloon corps of 
the Russian army are stated to have been equipped 
with a portable hydrogen plant consisting of generators 
in which the gas was produced by tbe action of a con 
<entrated solution of caustic soda upon aluminium 
shavings This method has the advantage of readily 
yielding a plentiful supply of hydrogen in a sUte of 
high purity from apparatus and materials of small 
bulk but it Is much too expensive to be capable of 
extensive application Experiments have been made 
at Bltterfeld in Germany with a compound calcium 
hydride prepared by passing hydrogen gas Into molten 
calcium metal This substance ts very similar In its 
behavior to calcium carbide and on treatment with 
water spontaneously gives off hydrogen In the same 
way as the carbide yields acetylene 1 ittle Is known 
concerning Its cost of production but if it could be 
produced on a oommeroial basis It would obviously 
posseM great advantages as U 'would overcome the 
necessity of transporting the gas In compressed form 
in steel oyllnden Frank of Berlin has pa ented a 
method of producing hydrogen by passing water gas 
over beatM calcium carbide This absorbs nitrogen at 
a temperature of SOO deg C (572 deg P ) and by re¬ 
moving oxides of carbon with suitable reagents hydro¬ 
gen gas suitable for inflating balloons can be obtained 

These prooetaes are Interesting from a theoretical 
point of view and are merely instances of the large 
amount of experimental work which has been carried 
out with a view to providing hydrogen for commercial 
niM on a large scale At tbe present time most of the 
tiMrogea for inflating Um gss bags of dirigible 
gilrlhlpfl hrodnoed either eleotrolytlcally or by tbe 
liOUdft of WMtn on red hot iMft turnings 
^ Tftg e k sb f oi ytt o prooese hik been dtireloped to a 
Jrtftfliiiruhttm denotaftr indig aa apipHeittoa 


on a large scale of the well known decomposition of 
wster into hydrogen and oxygen by means of an eleo- 
trlo current It depends for its success upon a ofaeap 
supply of electric energy and as for every two volumes 
of hydrogen there Is ilmultaueously produced one 
volume of oxygen this Is also a sonree of profit The 
plant requlrcfl comparatively little attention and tbe 
hydrogen may be generated lu a condition of great 
purity 

The other method has been developed In this country 
by Howard utLjie In this process steam Is passed over 
red hot Iron whereby hydrogen Is produced and the 
metal converted into oxide The oxide formed how 
over can be reduced again to metallic Iron by passing 
water gas coal gas and other geuseous fuel into the 
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l Ig 10—WlieolH (iud liNtTH for couirolHrig vertical 
niildt r iiiid N^orpiug Huntuliilug planes 

relorts By employing a number of retorts some of 
which arc pn ducing hydrogen while In others the 
ixide Is bill g reduced it Is possible to arrange for a 
more or loss continuous supply of gas Lanes process 
1 as found favor with manufarturora of tungsten lamps 
berause It ts also possible to arrange the plant so that 
when the oxide la being revlvlfled nitrogen can bo 
collected It being cugfomary for the lamp filament 
makers to employ a mixture of hydrogen and of 
nitrogen 

The vai lout methods of producing hydrogen on a 
largo scalp havo occupied the attontlon of the war de¬ 
partments of several governments as well as that of 
tho aoroiiautlcal societies and tho great progress 
which Is now being made with dirigibles Is bound to 
act as a stimulus to greater activity among chemists 
and engineers engaged on this problem There Is un 
doubtodly much to be done before aeronauts can be 
sure of the Immediate delivery of hydrogen In suf 
flclent quantities to meet their requirements —Ix»n 
don Times 


The Testophone 

Thk testophone Is a now automobile bom so con 
trlved that the monotonous repetition of the same 
sound Is avoided A blast of air forced Into a pump 
barrel by compresalng an ludla rubber bulb moves a 
piston the rod of which (arrles a pawl that engages 
with a ratchet wheel of eight teeth attached to the 
end of a horizontal cylinder which is capable of rota 
tion inside a fixed cylindrical Jacket The cylinder 
l« thus turned through one-eighth of a revolution each 
time the bulb Is compresflid An air pipe connects the 
middle of the pump barrel with the middle of the 
Jaiket of the rotating cylinder and the Jacket com 
municabs also with four horns of different pitches 
l> means of four outlets distributed above and below 
its axis and to tho right and left of Its median plane 
The rotating cylinder is pit reed by eight equidistant 
orlflccB In Its median plane and by two apertures In 
(-H(h of the planes In which the Jacket communicates 



THE TESTOI HONE 

with the horns Aa the cylinder rotates Its eight 
median apertures are brought sucoesstvely opposite the 
air Inlet of the jacket and it Is put into communica 
tion successively with the horns by means of lu 
lateral openings which are so arranged that no two 
horns are sounded simultaneouslyf and each horn Is 
sounded twice In the course of a complete revolution — 
La Nature 

Drawing Points of Waxed Oharooal—Well burned 
lime tree wood charcoal ts cut Into the form of the 
ordinary sticks which must be laid In melted wax 
and left there about 15 to 20 minutes Take them out. 
dry them between blotting paper remove adhering 
nax and rob them oft with flannel rtgi 
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lit <m % ttml pr «9iirt tM im a <w 

K hM bMA JPtdtM tO^ AAd ift tAft 

«Nif» t1i« pg^ iQiiit bp MniAtiiMl iA pAtip bucket*, or 
ptbor tuiUtb fPMbte,*' tb*l: the tUhe durihl wbldi 
Ktty o€ the ehere^ipefiihed meterl*] mar be eo pieced 
m eiir etreet or court ^^cball be between e SO A. M 
01 eor leiirtol dor end the time et which the colleo^ 
Ins cert o»r on the teme day^ pees on Ite round, 
that veiMls pieced on A etmt or court muet be re¬ 
moved therefrom within half aa hour after their con 
tents are empfted Into the dust csrts The penalty for 
each contravention of this ordinance is a fine not ex 
ceeding £b (|24S3) or lu default of payment Im 
pHeontnent 

All hinds of carbace ashes etc may be put out 
together to the same pall or box Street sweepings 
are collected separately from other refuse as li also 
stable msaure 

The number of workers In the cleaning department 
1* SSI men and 64 hoys who average about te 10 and 
18 per week of 62H hoars respectively A weeks 
vacation In the year with full pay Is allowed The 
total quantity of refuse {not Including mud sand etc 
from macadamised roads) dealt with In the year ended 
May 15th 1909 (the latest period for which statistics 
are available) was 124 915 tons of which farmers 
took SI 681 tons (street sweepings and stable manure) 
and g destructor consumed 16 416 tons the bulk of 
garbage gnd other refuse being deposited near oil 
shale mines miles from the city limits to restore 
the level of the arable or pasture land 

The destructor which takes the refuse from a small 
district Is simply a furnace reducing everything to 
ashes or Into the form of clinker this latter residuum 
being sold to builders and others in small 4 uaiititit*s 
or when no demand exists dumped with the ashes 
into places In process of leveling up Into such 
places are also dumped all the mud sand etc from 
macadamised roads amounting annually to about 
SO 000 tons 

The cleaning department received from farmers In 
the period mentioned $8 0^1 for street sweepings and 
11684 for stable manure delivered by rail On this 
material the railway freight alone was 16 cents per 
ton and on the refuse taken to the oU shale district 
the freight was 20 cents per ton At the destructor 
the disposal cost was 63 cents per ton Deducting 
revenues derived from the sale of manure clinker old 
tin cans etc and from special cleaning ser\tces at the 
city slaughtsrhousea and markets amounting in all 
to $16 997 the net cost of cleaning the streets and of 
coilecting and disposing of refuse was $244 051 The 
average net disposal cost rate for rtfuae mud sand 
manure etc, taken together and totaling 184 930 tons 
was 22 cents per ton 

There are some exhausted limestone quarries In the 
cUys possession bought for the purpose of depoelUng 
garbage and other refuse on a tract of 116 acres called 
Bumhouse farm, 1014 miles from the municipal 
boundary I am Informed by the chairman of the 
cleaning and lighting committee of the town council 
ghat In a short time the city will probably have these 
In use and It Is thought they will prove to be the 
best and cheapest method of disposal 

ei^soow • 

The conectlon and disposal of garbage Is under the 
direct supervision of the superintendent of the cleans 
^yroD) ( onitil J 'V Mfwin 


tng department bf the corporation The contract sys 
tem. estAbttabed la 1968 eonUhued for six years when 
the entire eleanslng work was aisumed by the city 
authorities In the course of time prlvlee and wet 
ash pits were abolished In favor of water-closets and 
dry aah pita Power to close up ail ash pits and re¬ 
place them with portable galvanised bins was obtained 
under the building regulations act of 1900 In that 
year the change from ash pits to portable bins was 
commenced and up to May 31 1909 11 906 pita have 
been abolished and replaced by 39 866 bins Under the 
act property owners arc required to abolish their ash 
pits also to pay for the bins and their maintenance 

The refuse Is now conveyed direct to a covered can 
from the bln thus avoiding the polluttOD of tho atmos 
phere and the nuisance of light material being scat 
tered by the wind Refuse dispatch works and de 
strurtion furnaces were graduaMv erected for the dJs 
posal of refuse and the unsightly and unsanltarv 
gigantic heaps of accumulated hlth In tho open depots 
soon dlBapi>eared 

At the nine dlsi>atcb works the refuse la treated rap 
chanioally The portfona dt for sale as manure are 
separated from the lighter and unsalable parts which 
are cremated in furnaces designed for the purpose 
The process of treating the refuse at the works U 
briefly as follows 

Great quantities of soft sweepings require to b 
dealt with In wet, dirty weather These sweepings 
arc tipped into brick built tanks with sloping bottomn 
flttod with perforated draining plates so that In tho 
course of a few days the material which Is chiefly 
composed of horse manure mixed with other refuse 
becomes solid enough to be tranHferrLd to a rallwnv 
ear 

Tho domestic refuse Is discharged from the carts 
through apertures In the floor Into revolving screens 
fixed horixontally A mixing machine beneath catches 
the finer parts of the refuse that paiM through the 
screen 

Dry sweepings from paved streets are screened and 
mixed In a similar manner and from a tank above 
a regulated quantity of excrementltluus matter pasRPs 
Into the mixer and when all Is thoroughly blended 
it falls Into a railway car on a siding bolow Th 
coarser parts of lh( refuse are forced from the screen 
by tho revolving process onto an ondless carrier 
whtcl drops them to a range of furnaces on a lowc r 
level Aa the carrier pasHcs on everything of value 
is picked off such as scraps of iron wire bottles glass 
bones rubber tin cans galvanixed and enameled ware 
etc The corporation owns 700 railway cars whh h 
they use for the conveyance of the city refuse over 
the various systems and this process of separation is 
In operation at 4 stations 

The total quantity of material collected and dls 
posed of by the department during the year ended 
May 31st 1909 amounted to 358 072 tons S% hundred 
weight The revenue derived from waste materials 
taken from city refuse and scrap from workshops and 
stores during the year ended May Slst 1909 was 
Clinker $81916 tins and galvanised buckets and 
light iron $86 249 acrap Iron $38 B?** waste paper 
$S8A94 botUes $1 279—total $180 813 

Prior to 1897 rllnker was considered to be of no 
value and was trucked into the country at a cost of 
24 cents per ton Introducing It to builders for con 
Crete work resulted in creating a demand for clinker 
for that purpose The revenue from clinker alone 


has grown from $1,200 In 1897 to $8 895 In 1909 
Old tins and galvanized and enamel articles which 
in previous years gave great trouble and annoyance 
to the cleansing department now produce a substan 
ttal revonuo annually All old tin articles are now 
detlnned and the remaining steel to pressed Into solid 
billets by hydraulic power 
At each station there Is aa Inexpensive brick built 
fnma<to for removing the tin and solder The mator 
ial to then i^nvoyed in a motor vehlt le to a hydraulic 
press and pumps at om of the stations where H to 
pressed Into bilhtH In the process of cremating the 
refuse more than Huffl Itui power Is ntrated to drive 
the (linker u nshiug luachnt ry and to furnish elct 
triclty for lighting the d( stru tor stations stables 
and offices 

In 1900 th sysleni of olie ting waslo paper by 
nitans of oil im^s IbSiKd t> luslmss piemlHrs and 
to tter cIhrr dwelling houses wns tna ig it* d By this 
method the )aici pin ui d Is Uan i nd onsequontly 
more valuable thnn that tak^n fn m dust bins and to 
a great extent obviates th nulsanre (onntcted with 
Its rfmoval Tho revoniie from thts eoiin« has grown 
in bn years from $'^80 to |( ^00 This Ik a icmarkable 
Increase in view of the fact thit private firms paper 
stock merchants are competllois o^ tho corporation 
In fifteen years the total revenue from tho utlllza 
tlon of waste products has Incnased from $1 000 to 
$22‘"00 All domestic refuse and garbage from hotels 
restaurautH etc In the city aie collected during the 
night coucurr ntly with the street sweeping done by 
the swooping inaeblnes Theie are bins sunk In the 
pavciui nt at rngulut Intctvals In which are deposited 
the HWtet Ingb of the day staff Thes bins are emptied 
nightly and the c )nl iits togetln r with the sweep 
logs left nt the Htu I bide by the sweeping machines 
are carted away 

Irivatc sti Mr and back courts aflci being swept 
when required are cknnHed 1y use of 1 >4 inch hose 
nttarhe 1 to th street flte [tugs The court washings 
in the liy average over 0 per day The proprietors 
of these proicrtlcH aie asseBscHl I ents per $4 86 of 
the annual rental to meet the expenses of this work 
After a heavy snowatoini In older t) avoid dls- 
oiMhi^atlon of the street traffic and great liuonveni 
ncp to the public the snow mist be removed without 
delay oiih quently at huc h times great activity pre 
vallH in the cteansing department Salt Is used U 
melt the an >w on th tram tracks and to followed 
shortly aftc rward ly tlm sweeping machine whlcb 
spreids (he brine created by the action of th© salt on 
the snow over the entire width of the street theroby 
renOerir g it poBalble to Moan the streets quickly The 
snow an I slush is then rapidly carted and tipped Into 
the riv rs Clyde and Kelvin or the most convenient 
of the various tips around the outuklrU of the city 
In general the cities and towns throughout Scot 
land have wr>ll regulated cIoanHing departments slral 
tor to that of Glasgow with the exception that the 
smaller towns and vlHagen have no furnaces for de- 
slruetlve puriK)Bea Some cemsurae their garbage at 
county furnacen and others are obliged to cart it Into 
th© country 

Thi clt of Glasgow with Ito population of over 
000 lb ] erhai B all things considered one of the 
hest (leansed itl h in the world It has an excellent 
uptodato sewerage system an abundant supply of 
pure watei and its niunl ipal government to of high 
order 


A Four-Carbon Arc Lamp for TripKasw 
Circuits 

la 1904 Meroanton invented an arc lamp consisting 
of three specially devised and non homogeneous car 
bona oOBAoetod •everally with the three wires of a 
trtphase circuit 

dentlroglio and Blclltanl have studied three type^ 
of trlphase arc lamps regulated by two nrlagnettc 
fields rotating to opposite directions 

Rlghl hM recently tovented a new type of trlphase 
lamp, which produces a very constant and effectively 
dlstributod light, without the employment of compU 
Mted reffUlaUng device# Three carbons about 1/26 
ttoh to diameter ore monnted vertically with their 
jpoints up so that they form the edges of a triangular 
pr^sm, the base of which measures about 8/5 Inch 
ffich side Sack! of these earboni to oonoeoted to 
dto 0f the three wires of the trlphase circuit Abort- 
tUffie three small carbons a fourth carbon about l 
Wh to diameter 1# snspended so that Its axis coto- 
that of the prism As this arrangement 
•t]towb tim thi^ tower earbons to make contact stmub 
toe upper carbon it is easy to eetab- 
iMt rpdtolly and six cprators 

flhe 91^ ot tho figfat of an are lamp is 

to the ajghi trhtoMn tomp. 
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transformers with their secondary circuits (onnoLted 
as a A or as a Y Although the construction of a 
ingulatur with two rotary fields presanta no serious 
difficulty Rlghl (mploys a slmplo band regulator 

if three Intermediate arcs arc formed among the 
tfareo lower carbons with the centrat carbon raised 
high and the central carbon Is then lowered until 
throe sree are formed between It and the lower car 
bons. no great variation in the emission of light or 
the consumption of ei^ergy is observed during the 
movement As soon as the three craters of the can 
iral carbon have been formed, however tho consump¬ 
tion of energy to usually dlmintohed and the light 
hitherto flickering and poorly distributed becomes 
steady and is greatly Intensified and distributed more 
effectively 

The central carbon Is consumed very slowly and 
In certain conditions Its craters are replaced by ex 
ceedtogly bright protuberances which point toward 
the lower egrbons 

The Meroanton tripbase lamp can be operated with 
a frequsnoy as tow as 17 aitematlons per second 
owing to the close approximation of Its three craters 
and the fact that at least two arcs are always active 
A« the Rlghl lamp has Mx craters and produces a 
•till greater oonctfitFatlon of heat, it can probably be 
operated 4^lth still lower freqnenolei The importp 
Ahos Of this point becomes evident when we recall 
tost the mtoiiniun freoaency tost can be used with 
S moiioi jlit ss hung is sbott li« bad tost most triphsss 




dtototo t9m0 yet been obtained 


fiom att^mptB to operate the Ktghi latdpK with the 
lowfriquLiicy rotor turnnta of an a»yu hronous trl 
phaso motor as the frviutu y varhB with the load 
and it la v( ry dlftl ult to k ep it conalant but the 
inventor intende t> il'iiim, tho xperlnunta aa soon 
OH more favor ihiH ondi((:uiM ran bo established— 
R vu< U 8 bclcnriH 


The following noU appearti lu a consular ropoit for 
the year 130J on the fortlgn trade of China In 
view of the almost limitless poHslbllUks ubith seem 
to exist In China osptrtally In the great plains of the 
north for tho uho of agrltultjral machinery It is with 
reluctanvo that one has to record the opinion that 
under preftut conditlonH there is really no opening 
toi lU RU((<.88ful introduction The financial risk at 
t(tiding th< purchase of such machinery for the Chi 
nese has been proved in uoveral Instances and British 
fl) ms in (hlna have to be careful how they repeat 
similar experiments Certainly BrUlsh manufacturers 
desirous of Introducing agricultural machinery into 
China would have to be prepared to aharo the risk 
with their agents to a much greater extent than t&6y 
show any signs of doing at present But the subdl 
vision of farms among small peasant proprietors who 
are extremely conservative In their methods tho cheap 
ness of human labor and tho absence of effective or 
ganUatlon of agriculture on the part of the Chinese 
govemtnsnt are among the conditions that discourage 
maniifa4sturera from taking risks that experience has 
not jnsttfled " 
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The Paris Automobile Show* 

The First Cxhlbitibn Held by the Manufacturers TheOsClves 


SuoBff of tome of lU former fflory and Inaupirated 
under a new management the Parli Salon of 1910 
which closed on the IStb Inatant waa altogether a 
different Salon from the last which waa held two yeara 
ago Nothing of the sort held In Paiia could In the 
nature of things be anything but spectacular and 
the present show is strlhlng and In many respects 
characteristic But the uniform system of decoration 
adopted had the effect of breaking up the vista of the 
Grand Palais and in Itself was more or less con 
fusing 

The show itself was larking In one of the features 
that In be past has rendered It the show of shows. 
In common with all shows of the dsy but to a more 
notable degree It lacked the element of extreme nov 
elty not to say freaktshness In cars bodies and 
sccessorles The rare imagination of the French waa 


of Knight yet each of them bm peouUarttles att tts 
own exantplt In the Roland PUaln but one sIMp 
ing sleeve Is employed Instead of two as in the 
Knight engine the motor othenrlae rteambUng the 
Knight in many respects Inddentallr it may be 
mentioned that the Roland Pllain ear in which waa 
mounted a slx-cylind!hr motor of the type in qoeetlon 
waa further distingnlahed by an eQulpment of hydrau 
llo brakei which were applied to all four road wheela. 

In the caae of the motor shown by UUstad «t Fils 
the valve oonstruotlon was equivalent to a single sleeve 
split In half vertically Kaoh half sleeve carrying a 
suitable port opening aa In the Knight engine la 
actuated Independently from one of two eccentric 
shafts In the new Cottereau motor a single sleeve 
llkewiee Is deemed sufficient but instead of being 
made to travel up end down the cylinder bore as U 


tiM propwr tMtut of tko tlUUn Oo Oorlte 

valve hovrever It does not oecinate, but rtvolvsa. 
Hence by placing one of the pasaagsi atMva and the 
other below the valve chaihber the ilngte memb e r ts 
made to serve both the inlet and the elhaoat A cn|n 
mendable point in the design U that the port is placed 
•omewhat below the upper end of the piston travel 
in the cylinder so that the valve U relieved of 
ive pressure during the beginning of the firing ecrdce 
The Bolssler motor likewise Is furnished with a 
form of rotary valve termed a distributor in this In- 
stancep which Is mounted above the oyllndera and 
which as it la carried in ball bearings offers very 
little frictional reelstance Owing to the relatively 
large alse of the distributor and Its casing the motor 
Is given a ourloiaa and rather topheavy appearahM^ 
which ts not In the least relieved by the vertical mor 
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apparent in many Instances It ts true but not to its 
former extent For the most part the exhibits were 
rather conventional In their nature and sweeping 
trends were lacking There were S50 stands or less, 
116 of which were occupied by exhibitors of cars The 
aooessory and components exhibits which composed 
the remainder for the most part were those of the 
eetabUshed manufacturers and dealers who showed 
more or leu standard wares. But two American 
makes of cars were In evidence namely the Mitchell 
and the Ford 

n the Vhow may be said to have developed anything 
in the way of meohantcal tendency It it in the so* 
called **valveleu motor»whlch la not a valveleu 
motor at all but one having either sliding or rotary 
valves Instead of those of the common or poppet type. 
There were practically a doien different motors of this 
olsu to be seen including one or two that were shown 
in the baloonlee and also including the Panhaid Mer¬ 
cedes and Bngllsh Daimler cars which are equipped 
with Illations of tbs Knight englBs 

Several of the engines which fall within the vahreleu 
clsmlflcatlon am>ear to have been tetgned by followed 


done in the case of the valve systems ^revtoiis y men 
tloned the valve sleeve is merely caused to revolve In 
a suitable reoeu which is formed in the cylinder wall 
The singlp port tmening in Its surface thus ts made to 
register altemately with the inlet and exhaust open 
Ings The Slsalre et Nsudln formerly distinguished 
u a light volturette with a huge slnglo^ylinder motor 
now le built hi the form of a light and more oonvui 
Uonal machine and it equipped with a motor of the 
Walvelees* type 

Among the engines which reveal more radical do* 
partoree from precedent, perhaps aoae attracted more 
sitentloh than the Henriod partly tt to to be tntorred 
for the naaott that Its constructor in the past has dto- 
tlngulabed hlmeelf by uvml uafettaiwd filgMi Of 
fancy In the way of novel design In this ^aee how 
ever thafe to nothing Imtkmal about hto aehietemnftV 
whloh is, nsvertheleu distinctly radical. It toil la 
brief a form of rotary valve Whtoh Is broadly so# 
festive of the Onrttos steam sngliHr gsjidr Ihal^ ig to 
say the valire ttaetf to a IHeotiqp^ UiWi lywto# 
tn clrctttor behrtiiaih the flat aide hf ^ 
to naoovsr the dla^ Ptot fa tfto 
to opsa odd M h ttghto toda wtoli tftg 


tion shaft and the housing for the heUoal giars by 
which the distributor to actuated 0U11 another moto# 
of the rotary valve type to the BaHo In Wbtc9i thd 
valves are of hemispherical tonbat]^ and onoUlato 


instead of rotating Their motemsat to brought hbont 
by cam action the valve motkm shaft and cams betof 
inclosed fh a housing abovq the eyifadm, Whtoh to oi 
peculiar and oharaotertotte shape. 

By all odds the most oHfttiaL b aat txmMMUL 
design to bs found was pM d motor In 

which tbe effects of a slidtog valve had a totar^ valve 


are achieved after h nost curious fhsbifsa The dto 
trlbutton to effeotofi by the ctoipto expddtont Of oo» 
verting the ptoton Meelf into a vatto agd canstof a 


portion of n to totvtova fb th# eifttnder to eddtfeton to 
its redprocattog ikwtooP, A MM groove Ig U m Pt 
to UM outar pMt toads tim toe baas to A 
jUfft betow toe tohera A to tor«| tto 
to a ctoipito M Pdtto^to IM Mi Propmr^ *1^0 
m ekhanto be 
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«n4 cotfptottiv i«4» «n4 do«i tht «orl( ^ 
tb« fttoOMdirr v4rt to ft nnwuUbt 
|k tbft itoltoftl imtft to tmMd, and wtodi to 

f<atoM fa)r mittks of ft iMVftl mmut omOm tov«T «sd dC ft 
tob o tor ibftto ivlktob totoiooptb tbo eoiift«etliif rod ftod 
to ditm br ft fttftttonftry b«T«l lOftr fttUohod to oft« 
ftf erft&k irtoN^ Am tlto ptoton rodprocfttw tlu 
otttor or Tfthro portion to roolptoeftted with It and 
•too to rotfttad to ftfleot tlw dtotrlhatlon. Thai tho 
Biotor to ▼ftlraloM 0017 ao tong u the outer portion of 
ilM ptoton to bj ooorUtr oonslderod ft part of tbto 
ptoton ftnd not • TnlT* 

Among other point* oboerred at tho show waa the 
ftppftrentlr trowing Inellnfttion of the French builder* 
ft* well u tho** of other Contlnentftl coontrlea, to oon 
•tract cftTft well within what to broadlf termed the 
inediiu&*powered ctoa* Particularly noteworthy at 
thto time Indeed ere the numorous can of 16 to 80 
horae-power nomlnftl rating and eapeotally thoee of 
iomewhere about 80 horae-power The block method 
of oiuftthg contlnnea to grow In popularity and not a 
iiw •tz-cytlhder moton of relaUvely low power now 
dre made In thto faahlon Am<mg auch may ba enum 


AaoUtoT e b a arratto ft waa the periodical deeUne of 
the TOttnrettft which again appeara to ba pamlng into 
obacurity after a eeaaon of renewed popularity Tbe 
bulk of the Suropean trade appeara to be tn care of 
the medium claaa all through and though oioeed care 
oonttnne to gain In popularity the favorite atylea are 
thoaa in which the entire vehicle U inoloeed whether 
they afford acoonuuodatton for two or more paaaengera 
The torpedo atylea of touring car and runabout have 
come Into vogue and the influence of the torpedo la 
aeen in many forma of cloeed cars 
A remarkable inatance fn point to that of a Qregolre 
oar which to built on thoroughly approved marine 
lines, with a ridiculously amaU body superstructure 
mounted tn the center In close aemblance to the con 
Ding tower of a submarine Another remarkable 
achievement of the body maker a art la the 180 horse¬ 
power Pipe the front of which slopes from a point 
immediately above the drivers head to the dash thus 
giving the machine the appearance of having Just 
come through some dire catastrophe in which tU 
front portion had been sadly crushed A body which 
is far more appealing If somewhat less atriklng In its 


hood after a fashion Introduced by at least one maker 
in thto country last year separate spring suspension 
for tbe radiator and braaa covera for tbe Joints In the 
steering connaotlons are novel and Interesting dstalla 
that were to ba observed on various can 
The general details of transmission and other chaaalt 
featurea raveal few striking changes la the new de 
signs Universal Joint construction In many Instances 
hat been revised with the Idea of obtaining better 
durability and freedom from wear and In thla con 
nectlon the Isotta Frashchlnl universal Is particularly 
noteworthy It consists of nothing more oompli ated 
than a disk of stiff leather which forms the sole oou 
nectlon between the flanges of tho driv ng and driven 
members of the Joint Besldos allowing porfe t flexl 
billty and small resistance this device has the ad 
vantage of being abio \itely noiseless 
Tho new typo unlversals on tbe lates Itena It de 
signs arc housed in a neat alumlnl m nslng Tho 
rear aprtnga of the new hassls shown t h* Sale t 
are of tbe three-quarter elliptical pattern b t with 
the lower or seml-eJllptlcal members slu g beneath 
the axle thus affording a very low center of gravity 
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•rated the Datoga which to rated at i6 horse-power 
Had baa a bore and atroke of 66 by 18 minimetera or 
rftughly by 6 Incbaa and the Delahaye which to 
rated at 18 to 84 borae power and haa Ita cylinder* ar 
ranted In Y form in ttob groupa of three but all cait 
together the oyUnder dlinenaieiu being 76 by 120 milli 
matarf. or S 1^ 418/ld Inhhaa Other amail six-cyUn 
Mr motora but thoae tn which tba cylindera arc emit 
M bftir* olp In block* of three are the 17 to 80 Mora 
8# Ifatoblofl^ 80 hoiwe-power Darracq—-a worm-driven 
Medal It may be explftined—16 bcreeq;K>wer Clement 
Htohtd and 28 horae-power Delaunay Bellevtlla the 
to^JHto dyUnda? dlmenatona of 7t by 180 mllUmetera 
at about ll/lt Inchaa 

Two mar^ affeeto of the new atyla conatrucUon 
Httoh laaxffraaMd in the popniar form of block motm* 
Mho afb baptniiib^ to ba apparent In other typea a* 
on^ to ^ itodye to adom* a clean** «nfiAa br 
^ aiMy^toHas as neatlT a« poasibto and 
thr sbtoMtor pf tba oyitodera of any needleaa 
•m 0^ n tp ettHid the «trokA 
pwyiito^ tottft dtiMM by no maana aro tba 

whflf tbt 


appearance to the Flat obu* which to a Rothschild 
crefttlon and which beside* being of the moot sump- 
tuou* order 1* built with an eye to cleanup ess and 
freedom from unnecessary windage 
The Qregolre aviator body 1» strictly a double 
coach and has much tbe some effect os would be 
secured by mounting two sedan or coupe bodies on 
the same choosto Meedless to add it to of tbe two- 
comportment type os distinguished from many of tbe 
newer bodies in which there to but a single door on 
either side and no dividing partition between the 
front and back leat space* 

Among various Individual body reflnementa may be 
mentlonad ona particular runabwt body mounted on 
a Gohron chftaato, which to provided with a deep scuttle 
dash Under ordinary otreumstanoa* there to nothing 
to Indicate that the dash to in ahj way extraordinary 
But whan it to desired to carry a chauffeur one side 
of the senttle may be removed dtocloeing a neat fold 
ing side eaat Ipto which a small or medtum-stoed 
chauffeur may be squeasad witbent aertou* Inoonveni 
onee add whm ha wUl be handy la caaa a Ure goaa 
dawn or (ha akfftoa baoonie* 

YMlHato^ flulma tor the InetoMd torpado bodla* 

toto Um Oak «r tte tro»t «t m 


Th^ee^JUIlrte^ elllp Ic * spensloDB by the way are 
growing tn popularity 

Shaft drive to employed almost exclusively as to 
magneto Ignition Thermo syphon cooling likewise to 
becoming exceedingly popular while automatic salt 
contained engine oiling systems are the rule 

In addition to the Slialre et Naudin change gear 
which to of unique construction and mounted on the 
rear axle one other peculiar axle mounted change gear 
was in evidence—that of the Mlolans car In which 
the speed changes are effected by ca sing a single drlv 
ing pinion to mesh with one or another of three sets 
of teeth on the large driven gear the teeth naturally 
being of peculiar formation In order to render thto 
combination possible But one friction drive was In 
evidence that of tbe Ourlcum which emptoys the 
two-disk principle 


Deattou Hodsliog Wsa —Twenty five parts of pale 
gum copal ore melted in the sand bath and when half 
oooled 86 port* of atearlne ore stirred Into tt and 
dlawlved Then stir in 60 porta of Venetian challi 
and OA port of carmine perfuming it with 2 drop* of 
ott oC roMs 
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THe Development of Sttbitiaiitie 

From BusKnell to Holland and Lahe 


Bx Simon LaKa 


ibo l!nlt(d Stat(*fi governmijnt la 1893 adver 
tip (1 for Jii\(ntorH to aubnilt doHigns for the coDStnic 
tloii of a 8Ut iiiurluo torpedo boat It ta doubtful tf a 
(oilM^nala guard of offlct ra In the United Stated 
(onld iiave 1>et n found that had any faith 
Iti this typi of \f8Hol 

rhn pubiiiurliK boat at that time vaa conaidoreJ 
an gnat a t urloHlty b> the majority of people as the 
tlvlTiK nmdilno wuh j>it)vlou8 to the public fllghta of 
Ml A\ light brothers a little more than a year ago 
At tint time ntlthor the United States BngUud 
liimal \ nor any of th« b iimpean countries l^e^e In 
poMsfhslnii of what might be Urmod a practical sub- 
mat lin vphh( 1 

111 ! biomh guvcruim lit had one experimental vea 
s( 1 In foitiMilMHion (ailed tlio Gvmnote and another 
undf r (oust riK tfon which was lallcd the Gustavs 
/ode Jlio lattM wuH iQvinchfd In June 1903 Both 
tlosn vtHKtlH veif of the diving type and operated 
on (lie Piinin pi in( iplo as nurneroufl others that bad 
b m exp( 1 linontod with during the nineteenth cen 
tuiy 

J h( ruorilH show that nearly a hundred submarine 
iHiutP hrivc bfcn prolot ted or built to operate on 
priifti(ully the same principle ns the Gymnote most 
of th< rii v< 88C Is of small sise Or/Hlockl the inventor 
of the torpedo firing apparatus whhh bears his name 
built a largo mmil»er of smiill vesm Is of this type for 
the Jlusalaii governnunt In the sevcntlos They were 
one-man boats 

Sivmal boats W4 re built by the ( onfedcrates during 
the Civil Wnr whUli opornted on the same principle 
1 he attempts to use ibese veHsols however usually 
It suited dlsastroiisb the boat having a tendency to 
dive head/list to ih# bottom In some cases remain 
Ing tlicre pirinancntly espedally If the bottom waa 
soft If th» bottom was hard «nd the hull was sufll 
t Icntly strong to withstand the shotk the vessel would 
leboimd to the surface 

Hovgaard in his bonk on submarine navigation 
refers to one of the early French boats of the diving 
type called 1^ Plongour This boat was the most 
ninldtloUB attempt to (onsfruot a submarine vessel 
d?irJ«g tin nineteenth tintury She was about 140 
feet long Jd ftot broad and 10 ftet deep Her beam 
was Ihurefore twlrn her depth She had an oval 
foini In tross section and was presumably braced to 
resist tho picssure of water when submerged This 
form of h\ill would need to have been trongly braced 
to nslst collapso nt anv conalderablo depth as hor 
plate was said to bn only Vj Inch near the keel and 
^ Imh throughout the rest of the vessel She was 
propollod by a compressed air engine which developed 
80 horse povor when working with air at twelve at 
inosphercB It is staled that the engine always 
worked well Her dlsplacomont was about *00 tons 
In his descilptlon of this vessel Hovgaard says 

The greatnst difficulty was tho regulation of the 
motion In a vortical sense Operations commenced 
by closing all openings and tlien water waa lot into 
the ^wo air r(H(r\olrB and Into the water-tight com 
purtments until only the top of the conning tower 
was above the surface It was found to be pretty 
easy to go like this awash along the surface of the 
son It was oxpcKtpd that the depth of Immersion 
could be determined by small changes In dlsplaco- 
meut namely by using the piston In the regnlatlng 
(vlliuhr but tho exporiraent showed this to be quite 
impusfllblt and the vessel would often touch bottom 
ev* n In 30 feet depths before the motion could be 
changed ^hen striking tolerably hard bottom such 
as sand tho voasel would rebound like an India rubber 
ball Thus the l/e IMongeur" would advance striking 
aWernntoly the bottom and remounting to the surface 

The horixonta) rudders and the regulating cylln 
dcre HI ted much ttxi slow ly Most froquently they had 
to resort to tho donkey pump or to air preaiure to 
expel water but then the asc'tuslon would take place 
v*ry \lolently and when at the surface, the vessel 
would be found to have a buoyancy of Mveral cubic 
meters A vertical screw was therefore fitted to regu 
late tho motion up nnd down It was worked by hand 
In this way the equilibrium under water was kept, 
but only for a very short time 

1 ho result of the experiment waa that It was poa- 
nlble to make a submarine boat slide along the bottom 
In Uie way described above and also to move steadllr 
Msash. 

tf wtU be seen from the above description, and the 
ibnndonmont of the vessel that this boat, like laaiiy 
uthfrs of the type was unmateageaMe when attempt* 
wi Tv made to run her In a submerged condition 'WlUi 
• IfoesodlHfs of Uw^biglnwiv Usb of 


her shallow depth aod great beam It la probable that 
tho failure of this vessel waa largely due to a lack 
of longitudinal stability which atabllity In my eatl- 
mation Is the first and moat important thing In the 
dpslgnlng of a suitable veaaeL 

The Confederatea attempted to uae the submarine 
boat during the Civil War and succeeded In sinking 
one of the United States warships They called the 
little submarine boats which they constructed at that 
time Davids and the name waa a moat apt one 
Tho next war will probably prove that the submarine 
Davids will be able like David of biblical fame to 
destroy the great Dreadnaughts or OollathSt of the 
present day 

previous to the beginning of the nineteenth century 
some experiments had been made in the construction 
of submarloe vessels. Ths Urst Important one of 
which there la any record waa constructed In the 
sevonteenth century by Oomellus Debrell a Dutch 
man who lived in Bngland during the reign of James 
I Nearly a hundred yearn later a man by the name 
of Day built a submarine and made a wager that he 
could descend to a depth of 100 yards and remain 
there twenty four hours He did, and according to 
latest advices la still there 

The most authentic Information at hand however 
regarding the early submarines is of a boat built by a 


His experiments led him to bsllevs that be could bnltd 
a submarine Teasel with which be could swim 
the aurface and destroy any mau-of war afloat^ Vben 
be cjmie before ths French Admiralty bowarer# be 
wag met with blunt refusal, one bluff old Frefidb 
admiral saying Thank Qod France attU flgbta bdi 
battles on tbd surface, not beneath It, a sentixiimH 
«hUh apparently haa changed since those ddya oi 
Francs now haa a large fleet of aubmarinea. Aftef 
asToral years of unsuccessful efforts In Frapos tc 
get fals plans adopted, Fulton finally went cfver to 
Bngland and Interested William Pitt, theh cbaneellmr^ 
in his schemes He buUt a boat there, and succeeded 
in attaching a torpedo beneath a condemned brig 
provided for the purpose bbwlng her up in the pres 
ence of an Immense throng Pitt induded Fulton U 
sell his boat to the BagUsb government and nqt fating 
it to the attention of any other nattoiw thus recog 
nixing the fact that tf this type of Teasel sbopld N 
made entirely successful, Bngland would lose bai 
supremacy as the Mistress of the Seas' 

Fulton conseDte4 to do so but would not pledgt 
himself regarding hta own oquntry atatitag that II 
his country should become engaged in war no pledg« 
could be given that would prevent him from offering 
hla services in any way which would b« for Its beffbflt 
The English government paid him |75 900 for thti 


Connecticut man Dr David Bushnell who lived In 
Saybrook during the Revolutionary War He built a 
small submarine vessel called the ^American Turtle 
with which he expected to destroy the British fleet 
anchored off New York during its occupation by Qen 
eral Washington and the Continental Army 

Thatchers Military Journal" gfvea an account of 
an attempt to sink a British frigate ths Eagle of 
64 guns oy attaching a torpedo to the bottom of tho 
ship by means of a screw manipulated from the In 
terlor of this submarine boat A sergeant who oper 
atod the Turtle succeeded In getting under the 
British vessel but the screw which was to hold the 
torpedo in place came in (ontact with an iron strap 
refused to enter and the implement of destruction 
floated down stream where its clockwork mechanism 
Anally caused It to explode throwing a column of 
water high In the air and creating consternation 
among the shipping in tho harbor Skippers were so 
badly frightened that they slipped their cables and 
wont down to Sandy Hook General Washington com 
pllmented Dr Bushnell on having so nearly accom 
pushed the destruction of the frigate 

If the performance of Bushnell s '^Turtle was such 
as described it seems strange that our new govern 
meat did not Immediately take up his Ideas and make 
an appropriation for further experiments in the same 
line When the attack was made on the Eagle Dr 
Bushneirs brother who was to have manned the craft 
was sick, and a sergeant who undertook the task was 
not sufflolently acQualnted with the ox>erattqn to suis 
ceed in attaching the torpedo to the bottom of the 
frigate. Had he succeeded, ths "Eggle" would un 
doubtedly have been destroyed and the event would 
have added the name of another hero to history and 
might have changed ths entire method of naval war 
fare Instead of Bushnell being encouraged In his 
plans however they were bitterly opposed by the 
naval authorities His treatment was such as finally 
to compel him to leave the country but be returned 
after some years of wandering and under an assumed 
name settled In Georgia, where he spent h!i remain 
Ing days practising his profeMton. 

Robert Pulton the man whose genius made steam 
navigation a success was the next to turn, his atten 
tion to submarine boats and submarine warfare by 
submerged mines A large part of his life wss de¬ 
voted to the solution of his problem He went to 
France with his project and interested Napoleon 
Bonaparte who became hU patron and who was the 
means of securing sufficient funds to build a bOdt 
which was called the ’NsutUus.” With this vessel 
Fulton made numerous descents, and it is repotted 
that he covered 600 yards tn a submerged ran Of 
seven minutes 

In the spring of 1801 be took the to 

Brest and experimented With her tOr some time Hr 
and three companions desoondsd Ip tibd tO 

depth of 36 feet and remained end hut he ^ouad 

the hull would not stand the i^disega Of a dtegtef 

d^th. They were In total daykjaidiii jihd Wholh 
time, bat afterwaM he mied 
window iW ihObes iu dldme 
could oee to oowat ^ 
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concession Fulton then returned to New York am] 
built the Clermont' and other steamboats but dK 
not entirely give up his Ideas of submarine navlga 
lion and at the time of his death was at work or 
plans for a much larger boat 

P^ilton had a true conception of the result of sub¬ 
marine warfare and in a letter be says Gunpowder 
has within the last three hundred years totally 
changed the art of war and all my reflect Iona have 
led me to believe that this application of it will In a 
few years put a stop to tnarlGme wars give that 
liberty on the seas which has been long and anxiously 
desired by every good man and secure to Americans 
that liberty of commerce tranquillity and independ 
ence which will enable citizens to apply their mental 
and corporeal faculties to useful and humane pursuits 
to the Improvement of our country and the happiness 
of the whole people 

After Fulton s desth spaamodte attempts were mado 
by various Inventors looking to the solving of the 
difficult problem but no very serious efforts were put 
forth until the period of the Civil War and then a 
number of snbmartno boats were built by tho Con 
federates These boats, as already referred tp were 
commonly called Davidi and It was one of them 
that sank tbe United States steamship Housqtonio 
In Charleston Harbor on the night of the jTth Of 
February 1864 This submarine vessel drowned four 
difforent erews a total of thirty mm during her 
brief career At the time she sank tho Housatohio" 
her attack whs anticipated and, sharp lookout was 
kept at all times but notwithstanding thpir vin^jisnce 
she succeeded In getting suffioiently closd to ptaht a 
torpedo on the end of a apar snd sink this fipe, new 
ship of 1 400 ions dlsplsooioent. 

According to one of thff officers of the ' Housatonlo * 
tbe attack was made In tbe following ihanner "About 
8 46 P M the offloer of tbe dedc, Acting Master K K. 
Crosby discovered something In the Water about a 
hundred yards away oqmlng directly toward iha ship, 
the time from tta appeayance until it waa elose sSoai 
side being about two nitnuteB, during whlofa tim* th% 
chain was sUpped, engine badeed. and all bands oaUod 
to quarters The torpedo strupk the ihip forward 
of the miisen mabt on the starboard side, In line 
tbe mataalDA and as wn bad the after pitot g^ 
oted to port we were unable to loring a shot to bear 
upon her About one mUbte later the ww ekwa 
alongside and the explbslott took tdaeo the ship sinfe 
Ing stem drat, and ha^tpg to pprt dk sSiGb, 
of the crew* WrHd theme^vea by gQb|g into the rtggitvt. 
while a bo4 was dispatched lo!!&e thmaudaigua^ 
The mmHi obme gallahtqr to oihr adslstanoe and aM 
oeeded in reeautag aB hut a few of the cffitoerA 
became of *fibbnai1|ia ^oat; was a mystery goji* 
sorred d few yeari ego> some ^ 
seayeUng tim wtaok of the suim|^ 
tbimid, a feet gkay hart the 

the tiajMf^ ■ 

thbwi^ 
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m mmmr Uw bqtt bmut Um ‘Wiv^ 

to itMM 4l«o)^v0t wtft ^ «f 

htUok, 

4li» ftQibor »w tortuteto enousb Mv«nl r^n tfo 
to roMiT» ft TWt from Itr Qurlw H Ha^or of 
t Motmon fli Vft^ formerly Heatonaat of the Oonfedmte 
iroi^olftd **d)lcoro«*^ etatloned to ObarlMton Harbor 
Wlklto O^porlttonti w«ro botog made wttb the rabma- 
rtoe meeol jtiet deeoHbed Mr Haaker Tolmtteerod u 
one of*the oreir for the expertmental trip about the 
Htot, and was oae of four that eacaped when the 
tfiM] went down He fare me the foltowlng account 
of her etoktof 

*^e lubmarine bad a Ihie fut to the etearoer 
Eitaeran off Fort Johnaon the crew were all In their 
plaeee, and had atarted the craft ahead The buoy 
anejr ot the veaael bad been reduced eo that only the 
hatch oembtnga were ebove the water The aide aub 
mergtaf ranea were operated by a tiller connected 
with the athwartahtp abaft, and were held In a bori 
aontal poel^oa by meant of a ttlok of wood placed 
beneath When the reasel atarted ahead Lieut Patoe 
attempted to caat off the Hne which wae made faat 
around the hatch combing He became entangled In 
ibe line Cauatot the boat to abeer alightly and careen 
Ing her auQclently to permit the water to come In the 
forward hateh. The lieutenant to bla atrugglea to 
extricate hlmaelf, atmck the prop which aupported the 
enda of the tiller thua caualug It to drop to the floor 
and forcing the forward ends of the vane downward 
Thia of oourae Immediately pulled the bow of the boat 
under water Mr Haaker occupied the forward aeat 
Juet at the hatchway Lieut Paine eucceeded In get 
ting out as Boon as he aaw the boat waa going to sink 
and Mr Haaker grasped the edgea of the batch comb- 
ing and finally forced hU way through the column 
of inruabing water which waa by thta time coming 
in with great force But before he wu entirely out 
of the opening the preaaure of the water closed the 
hatch door which caught his left leg below the knee 
The pressure of the water waa ao groat against the 
door that It crushed the musclea of the leg and held 
him In this poaltlon until the vessel had reached 
the bottom In seven fathoms of water The hull then 
being filled with water equallced the preaaure ao that 
he waa able to lift the door and being an expert 
swimmer he swam to the surface The boot went 
down head first and before the after hatch got under 
water two other men succeeded In escaping the other 
five being drowned 

Notwithstanding that this was tbe third time the 
boat was sunk she was again raised and a new rreA 
was found to man her Mr Hasker states that be 
was unfortunate enough to be captured at the evacua 
tlon of Morris Island about one week after this occur 
rence was kept prisoner for fourteen months and was 
at Hilton Iload prison when be heard that the sub¬ 
marine had finally accomplished her mission In sink 
ing the U S B Housatonlc 
This brings us to 1893 and to the more recent at 
tempts to solve the problem of submarine navigation 
which at the present day Is sn accomplished fact and 
every nation of Importance Is adding submarine tor 
pedo boats to Its fleet for purposes of defense and 
many of them are even now proxKMlng vessels for 
offensive as well as defensive purposes 
In 1877 Mr John P Holland built a small boat 
which was called the Fenian Ram It is stated 
that this vessel was built by capital furnished by tbe 
ClannaOafil with tbe idea of using It against tbe 
British fleet In an attempt to free Ireland It ii 
reported that Mr Holland who was a school teacher 
had bemi exiled from that country because of bis 
poUtleal aotlYlty From the published description of 
tbfa boat U would appear to be very similar to the 
smatl boat turned out by Drswieckl for the Russian 
government In that U operated with a vertical and 
a hortsontal nidd«^ In tbe^same manner as other 
boftts of the diving type which have been mentioned 
Prevloug to the appropriations made In 1$9S Mr 
HoBand had built several small beats of this type and 
it is reported that he met with oonaiderable sueeeaa 
to ngvigftttog them 

Mr Baker of Chicago had built a vessel of quite a 
different type. HU beat was emptlcal to Miape and 
to^fc^raabmbled the “Goubet * type of vessel It wu 
by screwa located abont midship on either 
aidia Hi the teSftM These screws were operated bt 
M^MIpIs to ftoeb % miumer that the angle of thrust 
dm 1)# dI tofl Od fo aubmerte the boat, the Twel 
f e«rtato reserve of buoymey, the propellm 
ba fit at nook an angle as to oausa the Tessel 


to submerge utU she immhed a given depth and 
then, by slightly reducing the angles the vessel would 
move forward theoretically on a straight course and 
on a line which would be a mean between the upward 
pull due to the buoyancy of the vessel and the down 
ward and forward pull due to the Inclination of the 
propellers 

It is reported that this vessel made a number of 
successful trills In the waters of Lake Michigan The 
form adopted by Baker was one well adapted for 
giving great stabUliy but was not suited to speed 
It was largely due to Bakers success however and 
to the report made by a board of officers which 
watched the performances of this craft In 1892 that 
the first appropriation of $200 000 was made for ibe 
construction of the United States submarine When 
the appropriation was made Baker wae so sure of 
recelYlng the award for the contract that he moved 
from Chicago to Washington with the Idta of being 
close to the government authorities while devoloplnR 
the plans for hU large vessel He died shortly after 
moving there Mr Holland Mr Baker and tho author 
It Is believed were the only Inventors of submarine 
craft that were present with plans In Washington at 
the opening of bids to June 1893 The author did 
not submit a proposition to build a vessel as the 
advertisement stated that the department would con 
elder designs even if they were not accompanied bv 
tenders for construction and if the designs wore 
considered meritorious the department would Iteelf 
arrange for the construction of the vessel The 
author s designs were submitted to a board to pass 
upon their meilts and he was later advised by the 
late Admiral Matthec a that his designs were looked 
upon with oonstderable fa\or by some of the members 
of the board at that time but as the Holland deslgni^ 
were accompanied by a bid o construLt with a bond 
for perforraanie backed by a company the Navy l)e 
partment was reluctant to take upon Itself the respon 
slbllUy of the development of a vessel from designs 
only Tho matter of awarding a contract was held In 
abeyance for over a year and finally the award was 
made to tho Holland Company for the construction 
of the Plunger on certain guarantees of perform 
ance which guarantees were destined never to b< 
fulfilled under the first contract as this boat the 

Plunger was to have done many things that even 
to this day have never been accomplished by any 
submarine boat She was to have a speed of about 
16 knots and be able to go from light condition to 
that of complete submergence In twenty seconds Her 
construction extended over a period of several years 
and she was finally abandoned In 1900 after the 
Holland Company had received additional approprla 
tions and brought out a much simpler vessel In the 

Holland the flrat United States submarine torpedo 
boat which went Into commission 

The first I^ke design was of a submarine boat pie 
vlously referred to and wns submitted to the United 
States Qovemraont In 1893 In response to a piibilc 
advertisement arklng Inventors to submit bids for 
submarine boats for the United States Government 

Some of the features of this design wore two hydro¬ 
planes on either side at the bow and tho stern with 
fore-and aft rudders for correcting trim There were 
wheels for navigating on the bottom This boat was fit 
ted with four torpedo tubes two forward and two aft 

The Holland was the first United States sub 
marine boat and is the boat previously referred to 
which took the place of the Plunger the first United 
States boat contracted for Phli type of boat oper 
atea In the same manner as the early French and 
Spanish boats It also operates on the same prln 
ciple as the Whitehead torpedo except that the in 
telligest control of man operates the vertical and 
horiionta] rudders rather than automatic appllantei 
The principle of operation however Is the samo 

These boats are still built In the cigar shaped form 
which Is without doubt the best form for under water 
apeed but has certain disadvantages as a surface sea 
going craft, and is more difficult to control when oper 
atlng submergad Tbe earlier boats of tbe Holland 
type were lacking in stability and were very erratic 
as to their performance having a tendency as did 
the early boats of tbe same type constructed in France 
and Bpftln and as dl4 tbe boats of similar type before 
referred to that were constructed during the Civil 
War either to run their nose into the oottom or to 
broach td the surface 

These vesaelB have been much Improved however 
to the last three or four years owing to the greater 
experience In their design uid construction and the 


necessity now—since competition has been permitted 
In the securing of submarine vessels for the United 
States navy—of providing vessels that will meet tbe 
requlrementa of tho I nlted Btales naval authorities 
The standard of performau(( now required by tho 
United States navy Is the most severe of any country 
Early In 1901 tbe author received a request to come 
to Washington and submit designs to the navy de- 
partmont for the (onstrucllon of submarlno torpedo 
boats of the I nk^ type an th( dcparlment was not 
aatlsfitd with the if dormant e of Its Holland tyi>e of 
submarine then 1 he designs of tin Protector and 
of tho cruiser lyte of boat were submltleU to tho 
Board on Naval ( ongtruction at that time composed 
of five admirals and the author Informed that 
his designs wfie onflllered superior to anything yet 
proposed In the vay of Rubmarint b mte either m this 
oouiitiy or abroul ( ongrcBb had ulwaya sptcin^d llol 
land boats noluKhstundii g tht protect of u nny offl 
tors In thf nnw dejartment It vs an stiRgeHted how 
tvei that If a sulrnarliu boat wtie oustrii tfd with 
private reRourcos It vs as within the pt)wt r of the 
navy department to sei that such n vessel would be 
given a fall trial when completed and that the de¬ 
partment could make such re<ommonUatlons bh weie 
Impossible for (. ongr* sh to Ignore On tbe strength 
of these promlsos the author staitcd to coiiBlrtict the 
Protc (tor 

The later German Kiiipj) bo its au tlttc 1 with the 
buoyant superstruc tur and hydioplancs The latest 
boats are fitted with oinnlscopeB 
Ono of Iht fialurcB f the Take tyixj of boTt has 
lt*Ln that it carrier Itb finl outside of tho living quai 
tors of the cl w in caiorlillv dobignod tanka In the 
superstrurture whl h tar ka aie galvani^o I fo pre¬ 
vent the es apo of lung rous lluldH or rqhoh Both 
the Otinian boits anl ih Italian I oat*s have adopted 
this feature the only liff re n bdnj, that tho fuel 
tanks were built up dir tlv ov r tl I ull if the vesRol 
rather than being built cir ulnr In f)nii 'ind gal 
vanized after constr i ti m It aiicars that th fuel 
leaked through this b lilt li t ink in the Ttallan boat 
1 oc a dcssn Into the li ill where It I atne Ignited 
and caused an xploslon will h I lew ui ih vessel 
and killed her cr w of twenty three nn n Ihis wns 
probably due to Home cat el hq workmanship or negUrt 
on the part of soim incinl era of the crew to take 
proper precButlona In seeing that the pipt conncctlonH 
w here they camo through tho hull w c re properly 
made It is ImposBille to piovlde against the Ignor 
anec and (arelesBiiesB of woikmen and menders of 
the ciow Many explosions have oem/rtd loth to 
this CO intry and abroad on submarine boats and 
numerous lives have b on sacrificed which with a 
little more thought and enro might Inve hrs n saved 
Th ic art. a number of dangerdiis things In connee 
tlon with aubrnanne boata The g'is which is given 
off In la!go quantitleB from the batteries Is hydrogen 
and is very expIoRlvo If the fiimts of the gas ire not 
lumped nut as rnpldly as thev are given off an ex 
plobion Is very likely to occur Iht fumts of gasoline 
when ndxel with tin j roper proj ortlon of olr are also 
highly explosivi For this reaHon T ake boats always 
carry fmi outside of the main hull and fortunately 
BO far no lives hn\© boon lost on any of these boats 
although a number of men were nearly lost last Au 
gust on the RuHRlan submarlno Dragon This was 
before the boat was entirely complete 1 and was 
paused by the earelosantss of one of the workmen In 
louring several gallons of gasoline Into the hull 
through an open pip© before th© name was onneeted 
up The aceldcnt resulted In severe Injurkb to a num 
bar of the men and about $100 000 damage to tho 
boat 

Tbe daugeis of gasodrio have brought about exten 
slve experiments In trying to develop heavy oil en 
gincfl for submarine boat serviee Hundre^ds of thou 
sands of dollars have been expended in trying to pro 
duce a satlefactoiy ongint of this lass All govern 
ments are now calling for heavy oil engines and If 
experiments now well advaneod prove their practlc 
ability It will bring about a revolution In the con 
stru tlon of Internal combustion engines not only 
for Bubraarlnea but for all other classos of boats using 
liquid fuel 

Two of tho IjOk© boata^ 161 feet long are under 
construe tlon for the United States Government at 
Newport News One Is the Soal the other Is Uu 
Puna, The Seal Is the largest and most powerful 
submarine boat now under coustruetlon for t!u 
I nUed States Oovemment 

(To be concluded ) 
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HoneborU. indeed, there nay be said to be an elec- 
trio Sli^ittog project to every dty in China although 
ftt Fahhol the proleot ii atated to have been aban 
dtotod to Ttew of tha aucoiftful introduction of Incan 
daftoani mantlea the only difBeuHy U to find funda 
wek tote •wcutlon A.liitwt att 


willing to supply plant except for cash down have 
sometimes co-oporatod with Oormau firms the latter 
arranging the finance in return for botog allowed to 
participate Thus several of tho contracts mentioned 
above are for British engines and bofleie and Gorman 
dynamos Payment Is generally spread over a period 
of two or three years on propor security being given 
to the contractors 
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Jarman's System of Electric Traction by Stojra|{e Batteri«»$ 


Thc »ubject of electric traction by meanii of atorod 
eoerffy having come to tho fore again because of the 
ImproTod form of storage battery by Mr Thomas 
Bldtson the following blitoiical account of a itoragie 
battery system of electric traction that proved to be 
a thoroughly practical one from every teet that could 
be made either from an electrical or engineering 
standx>olnt as welt as from a constructional vlev 
can but prove of value to many who are concerned 
with electric traction to-day 
It was on October 2Bth 1886 that Mr A J Jar 
man invited a large nunr ber of editors and pro¬ 
prietors of the dally and tecbnicsl press to witness 
the prac teal working of a model electrically propelled 
ar at No 443 Brlxton Aoad Ijondon England This 
nodol was fit od pon trestles at the back of the 
promises A considerable number attended and saw 
for fhe first time an electrically prope led vehicle 
This mod I was 8 feet 7 Inches long was driven 
with a double armature motor and thirty arbon sine 
ce Is pin ed beneath the neats The car travelled at 
a speed of over five miles per hour The testa lasted 
from 11 o lock A M until 3 80 P M satisfying 
very suggest! n n ade by tho representatives of the 
press One of the pho ographs shows the model 
and treat e tramway Another photograph shows the 
experimental passenger car that was made from a 
1 n sed horso car of the London Tramways Company 
1 he car body alone weighed tbree (British) tons 
cKiual to 6 7 0 pounds the electrical eq Ipment being 
n addition 

The Inventor designed b lit and fitted a motor to 
this car with a double armature which when com 
pletod was put on tost by permission of the London 
Tramways Company after ) 2 midnight when the 
horse cars ooased running Tho trial took place In 
March 1887 and the car ran from Atlantic Road 
Rrixton to Wostmiuster Bridge and returned sue 
essfully in every particular carrying 45 passengers 
kt the end of the Journey this car was driven over 
the macadamteed Atlantic Road from Brlxton Road 
to Electric Lane without rails by Its own power In 
Wovembor of the aatao year the car was deposited 
It the dls iscd stables of the 1 ondon Tramways Com 
Tkny at Clapham Cross wher another trial took 
;)tace The car was driven from Clapham Cross to 
Slackfrlars Bridge and return (This was the first 
sleotrtcally driven car that ran to the above bridges 
)f the city of Tendon Upon another occasion this 
ar carried U6 passeigers from Westminster Bridge 
4> Clapham Cross 

Tho third photograph illustrates the car that was 
he outcome of every suggestion and Improvement 
hat the oxperln ental car ndlealed Fitted with re 
rerslble top seats although constructed with seats 
^or 44 pass ngers it carried pon many o cas ona as 
1 gh as 86 paasengprs 

Th H ar was fi ted ^ilth a co npound bipolar motor 
14 horse i ower and co npound gearing together 
vltb an pere mot rs and voltmpters at both ends of 
the car so as to enal la the observer to no e the 


A Pioneer Electric Tramcer 

ful external resistance Bj this l^lan tbs car could 
never start with a sodden Jerk 
The following teats were made that iroved the 
value of this part of the Inventfon It may be mes^ 
tloned here that the controller was so constructed 
that the forward and backward motion of the ear 


was made by turning the handle to the right In four 
steps for forward and to the left for backward mo> 
tlon no extra controller being used as Is the case 
upon many cars today 

MOTOS rSSTS 

Nine y storage traction cells were used of the 
lead typo with aluminium fittings 

1 A current of SO amperes was passed through 
the single motor and gave a torque or 60 pounds 

2 Fifty amperes was next put through the same 
motor and gave a torque or 07 pounds 

3 The motor was co pled as the Inventor bad de- 
stgied All the windings being In series a current 
of 28 amperes was passed tbrohgb which gave a 
torque of 117 pounds The above tests were made 
many times over upon a Prony brake These tests 
proved conclusively the economy In power produc¬ 
tion by this particular construction of motor At 
the latter end of September 1800 a thorough test 
of this car was n ada by making a i*un from Clapham 


With complete snooesA with no bitch wbatersF 
Balham Hill was ascended upon the return jovroey 
which conaiata of a Taridhte InoUne of 1 In 18 to 1 
In 22 the currrnt never exceeding 50 amperea. while 
as a farther t st this car poshed a horse car In trout 
up the hin in addition to Its load of ii passengers. 


When running upon a level with wetted rails 6 
to 8 amperes was the only energy used the speed 
being at the rate of ten miles per hour An exact 
account of this run was given In the Electrical Re¬ 
view London October 3rd 1890 .This car could be 
run off the rails put around a breakdown and on to 
the rails again Provision for this uniikual work 
to be accomplished was made by the use of a pair 
of ramping irons and a lateral moveipent of the 
front axle the axle box being made specially for 
this purpose Tbe cost of working by this storage 
system has been well tested and proved during a 
period of eight years When the time came for Its 
general adoption upon the Clapham Tooting exten 
sloo as stipulated and In accordance with the writ 
ten promise of the tramway company (under a guar 
antee of eight and a half oenU per mile) the London 
Tramways Company backed out and would not adopt 
It altbough their premises had been leased to the 
Elertric Trtmcar Syndicate for twenty-one years 



MODEL Oh hIBCTRIC OAK ON THE TRESTLE TRAMWAY 



DISCARDED LONlMiN TRAMWAY HORSE CAE MADE INTO AN 
MfcClRlC PAS8EN0SE CAB 


a tual electrical horse power used either upon a 
level or a variable Incline Tbe constriction of the 
motor differed materially from any hitherto attempted 
The whole of tbe desired resistance was constrveted 
within tbe windings of the field magnets no external 
resistance being used whatever The reeuU was that 
only the neoessarr auoant of Meptrloal energy was 
emptoyed to start the l^ad without loss tn a waste* 



VIEW OF ELBcraic OAR PEEFBOTiii> 

MADS ON OAE AT THl LMFT 


Common to TopHng and back (at that ttmd a new 
extension of the London Tramways Cotapahy^S ttndi 
The number of passengers was 44^ Inddding seyerW 
electricians from the Brash ffieotrio li/ifX 
and their chairman^ the late Dokd 
the ohatrnMA of the i;<ettdeB ,Tr^W]|£yi 
p 9enat^ m m dibsetM 
wfiutm. Ti» )itt ifin a 
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«wi fedovUMl Th* «l«etriaiil i Metme r of tko 
Mter prbted fea b« 14 ewt in all Um woikiihop 
tpMkt A l t|iOio pt > tvo fit tk«M ovf wm thofrbvgUx 
taiM aft#ir4r4 to vmfdvr traltte upon iho Orojdon 


TraaWAj CSompauT's lines numing from Thornton 
Heath to Orown Hill on time with the horse cam 
the little erndioate was deanded of oapltal from the 
preTtona experience Knttrely throc^b theee dltDoul 


ties the rnnnlng of these care ceased although many 
meriioiious parts of the Invention are being adopted 
by others to^tay In electric traction The battery waa 
lighter than any hitherto made and of high eOlclency 


Forms for Concrete 

Schemes for Saving Time, Labor, and Lumber 


8»cs frsahly mixed concrete la a plaatlo material 
forma of aome kind are neoeaaary to hold it la place 
and to shape until the cement sets up and the oon 
crate beoomea bard. Lumbdr though expensive la 
the material moat commonly used By Cxeroialng hla 
natural ingenuity and ouatomary care In the matter 
of ooaetrnotlon of forma, the farmer baa built so 
obaaply of eonerCta that hla ooat statements are fre- 
Quently doubted by the builder to the city 

MlietK ot tl^t urork dona on th# farm reantrea ah 
moat np torma at all In thta olau are walks floors 
to baHdtoga, and taedtog floors. 

Tbs flrst raaulitU of good forms la that they 
abould be tfjht, so that the liquid cement may not 
run eat between the oraoka, cause pockets or hollows 
and thus mto the looka of the work u well aa de- 
craaaa Its strength Oonaequently straight boards 
are most daalrab l a unless one chooaas to flU gaping 
oraoka with sail clay and taok strips over them. 
Dressed tomber la usually stralghteat and yields a 
nsatsr ftnlsh to tbs ooncrsto But for ordinary pur- 
posea rough lumbar is sufflclently good Naturally 
the siding must be stiff enough not to bulge out of 
shape when the forms are first Ailed with concrete 
This does not mean that very heavy siding Is neces¬ 
sary In toot Itoch boards are usually sufflclently 
atrottg Ths bulging may be prevented by settlag 
S by 4 Inch studding from SO to 80 toohee apart 
according to the thickness of siding boards or sheath 
ing used 

The thoughtless cutting of boards into short 
lengths means a waste of lumber and a uselesa In 
crease In the cost of concrete Unnecessary nailing 
not only calls for more nails but adds to the difficulty 
of removing and the danger of aplltUng and ruining 
the hoards The reason that concrete Is so unusually 
cheap for the farmer Is that be plans his forms to 
spoil as little lumber as possible and he Itoda a use 
for all of the lumber after it has served to hold the 
concrete In place In this way the material for forms 
costs practically nothing. 

Most oonorete work on the farm Is built In what It 
known as the box form which with variations con 
slits of one box within another between which the 
concrete walls are molded Such forms are used 
especially for walls of buildings tanks and troughs 
Ordinarily the studding need not be cut In lengths 
equal to the height of the wall It may without In 
convenience be allowed to project above the top of 
the siding Nor does U need to be sharpened (and 
later battered up at the other end) for driving Into 
the ground There Is a quicker easier and cheaper 
way Set tbo ends of the studding on the ground 
and hold them to their proper position by a timber 
called a Hner lying on the ground against them or 

toe-nail the ends of the studding to a plate which 
will serve the same purpose Btakes driven into the 


through the Joints In the siding Space the forms at 
the top by means of cross cleats 
For the outside wall of box forms boards of full 
length need not be cut at all The extra length may 
be allowed to extend beyond the corners This sav 
tog cannot always be effected with the inner wall 
yet odd pieces of boards may often be used in such 
a way aa to prevent uselesa cutting In railing on 


the siding arrange the boards so that all end Joints 
will not be made on the same ui right If the lumber 
Is crooked draw the boards together so as to prevent 
era ks Since the siding is generally betwo n the 
studding and the concrete heavy nailing Is not 
needed to hold It in place until the concrete comes 
against K Often cleats clamps or screws are used 
to save the lumber and to render easier the removal 
of the forms The forms should always be planned 
with this end In view In placing the concrete avoid 
unnecessary lifting by leaving off a few of the boards 
at the top of the form until they are needed How 
ever If chips or blocks fall Inside the forms care¬ 
fully remove them before proceeding with be work. 

See that the forms are lined up properly before 
beginning to fill them as they mu$t nut be disturbed 
after the concrete Is in place 

If new forms are wet, before the concrete Is placed 
and allowed to remain to position until It has tbor 
oughly set bits of concrete will seldom stick to them 
^For very particular work or where forms are to be 
used more than once it is advisable to coat them 
previous to erection with soft soap or oil Linseed 


dense Is by mixing a d placing It wet For very wet 
concrete the forms must be tight so that the liquid 
(ement cannot escape lo give a neat finish to the 
surfaces which will later be exposed force the larger 
stones back from the o tslde by running a straight 
spade or a wooden paddle down in the concrete next 
to the wall forms and w rklng It back and forth 
It freq cntly bappunR that very wet cone ete cannot 


bt used To make a drier mix dense and strong 
tamp or ram 1 It to place with a heavy wooden or 
iron tamper 

In a way the successful making of hay and con 
Crete are very much alike—both n ust be well cured 
Lxposed surfaces of freshly placed concrete should be 
shaded to prote t them fro u rain dust, and the hot 
rays of the sun Freezing lujuree freshly placed con 
Crete Hot water and salt are sometimes used to 
counteract th© frost action but on the whole It is 
better to attempt no i utstde work In winter During 
the early months of spring and fall see that no Iroien 
sand gravol or rook is used in the work In summer 
ordinary forms for walls supporting no loads may 
be removed after the concrete is three days old but 
tn cooler wcathtr they should not be touched short 
of five days 

It is the attention to tho details which makes farm 
Lng or any business a success The same principle 
bolds true of concrete work 

The Turkish government has awarded the telephone 
contract for Conitanttnople to the Webb syndicate for 
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black, or cylinder oil Is suitable but kerosene is not 
good Upon taking down the fonos immediately clean 
ok all hits of concrete oUyigtpc to them For this 
tjbrpoM a short handled Eoe is convenient, but ft 
urnat he oesd with care ao aa not to gouge the wood 
AU ot]h«f thlflu batog equal the strength of cop 
grata fa dapgndant dpon Ra dahalty or co mpa ot nesa, 
Ifltort the mum Irv to midar eoMratg 


the Space of thirty years The syndicate Includes tho 
Bell and other American Interests As regards the 
electric lighting contract fur the European quarter and 
suburbs the Bultan has ratified the decision awarding 
It to the Austro Hungarian Qanx Company backed by 
a strong syndicate composed of the Hungarian Bank 
along with French and Belgian capital The oontraot 
flruoa at M|000,00«. 
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Balloon .Sn^als* 

An Important Aeronautic Coneldleratton 


1 AlUii alrHhlj)8 huvo for 8omo time bees provided 
^Ktth wlrtliHu Kiennllng uppnrntuA and amall atr 
ships aro ^o^\ be Ing siinilurly equlpptid Spberl^al 
balloons opnn bi luw can tuny wlrelew receivers 
but transmUtlnK apparatus Is rxeluded by Its stse and 

Ight and b> the somewhat ijucstlonable danger of 
explosion Jh( uBcfnlness of receiving apparatus 
Biotic hardly juBtllhs its cost for it Includes a wire 
se\(ral hundred >aidH long hanging from tbe car and 
a double viiro loop Hurroundlng the gaa bag or pro 
foiabiy a nu lal ploting extending over an eQuatorlal 
/on oi th( iippti half of tbe bag 

An c\( client but Mttlc used means of con^munica 
tton bdvvteu balloons 1h afforded by luminous signals 
dillcted by a Morso code The same method could be 
eniplovfd foi (ormnunicatlng with the earth In many 
<asiB A Ml rust or othf r powerful Incandescent elec 
Irli light would be appropriate for u motorless bal 
loon and an einttric arc screened by wire gamte on 
the prindple of the minors safety lamp would yield 
a brighter light for airships 1 he arc lamp could be 
operatid bv n small dynamo driven by the airship 
motor riie Incandescent lamp of the motorless btl 
ioori could be fed by Edison storage batteries bus 
PMided from the tar In a bag and forming part of the 
liullast Por singling to considerable distances tele¬ 
scopes and parabolic mlrrorB or projecting lenses are 
required The signals can be made by opening and 
(losing a shutter 

The range of communication depends on the power 
of the lamp and the hI^o and quality of the mirrors 
or lenseji and teleHiopcn Great distances (an bo 
attained at night and In dayliglit the range Is at least 
o<jual to that of a /(las triple mirror of the same aper 
lure Theoretically the range is four times that of 
u triple minor used with the same houtco of light 
and efpial to that of a triple mliror using a lamp six 
teen times more powerful than the lamp employed 
with the system described above 

The Zeiss triple mirror is a device for sending slg 
nals by the reflection of light produced at the recelv 
Ing statiou It consists of a triangular pyramid of 
glass In which the three f0(cs that meet at the 
vertex arc mutually pcrpendli ular like the three 
faces that moot at a cxjrnor of a < ube The light 
enUrs the pyramid through its fourth face or base 
through whlth it also emerges after successive total 
reflections ut the other three faces This combina* 
tloii of till 06 mutually pcrpendl( ular mirrors almost 
exactly reverses the course of a beam of Ught even 
when the beam is not exactly normal to the base 
of the pyramid I c when the triple mirror Is aimed 

♦ Alwlrti Lof n pai r rtu 1 t>> ( uiu S(»lvJat(S iMforclh ^^^Iu*nUc*l 
< t ngri«i« ill l>r< f I n 


only npproximgtaly at Um umroh of Ugbt 

By means of thU devica, an nnlfghted balloon oan 
■end meeaages to a •tatlon wbioh emit# a ateady 
Ught and converaely an unUghted station can Idvo 
on Immediate reaponta to the Inquiring flash of an 
airships searchlight In either case the Morse code 
can be used by covering and unoovoring the triple 
mirror 

Variatlona in the position of the mirror do not 
affect the course of the reflected heanh anieas these 
variations exceed the angular range within which a 
ray can be reflected from all three Internal fSuaes A 
person looking into the triple mirror sees a reflected 
Image of his face which remains motionless when the 
mirror Is moved turned or oecillated within Its range 
of action Hence It Is easy to obtain and maintain 
communication with the receiving and ligbt-glTing 
station 

If the three reflecting surfaces are not quite perpen 
dlcular to each other the triple mirror aervea aMo 
as a telemeter The effect of this construction is to 
divide the reflected light into two beams which 
diverge very slightly from each other and are seen 
at tbe receiving station to the right and left of the 
source of Ught, and separated from It by a distance 
proportional to tbe distance between tbe two stations 

If for example, the ratio is 1 to 10 000 and It is 
found necessary to place the eye 12 Inches to tbe 
right or left of the center of the lamp In order to see 
the flash of the triple mirror the distance between the 
two stations is 10 000 feet The range of signaling 
depends upon the intrinsic brightness (per unit of 
surface) of the source of light, and the aperture, or 
effective diameter of the triple mirror 

The mirror here shown has a range In average at 
moapherio oondltlous of about 3 miles by day and 
9 miles by night when used with a Zalis 10-inch signal 
lamp These ranges can be doubled by employing an 
electric searchlight having four times the brightness 
of the signal lamp 

Tbe electric arc is the brightest of our artificial 
sources of light With sunlight a range of at least 
37 miles could be attained but It would be necessary 
to throw the light upon the triple mirror by means 
of two very perfect plane mirrors operated by two 
persons as the motions of the sun and the balloon 
cannot be followed simultaneously with the simple 
army heliograph in which the two mirrors are rigidly 
connected 

Without using sunlight the range can be extended 
by Increasing tbe size of the triple mirror A e-inch 
mirror would have a range of over 9 miles by day and 
nearly 28 miles at night A solid glass pyramid of 
this size would however be Inconveniently heavy 


Hence tlie fihtoi |rm hki patented «» lurrukgmimAt qf, 
several tiipla mUronir ttquhted g behrd Ih aqulke^ 
order and prodqcine tbe effect eC « gixtlte terse trlplf 
mirror Buoh ah srreasement of four tiit^ mtrrwNi^ 
of 4 Inches spertuiw, woukL have a ya&se 1| 

miles by day and t1 ihilaa as night 

A great advantage of the method of signaJpin# wHfc 
tbe t^Sple mirror *!■ its absolute secrecy for the 
■ages cannot be received by any person egoe|it the 
idwerver standing beside tim source of tthht Tot ahy 
warship can throw its iearchfiihf on a mUltary balo 
loon and receive secret Informatioh 

Om&municatiott with seouUnff airships many mllsa 
in advance must be carried on by #iretesa telifraphy 
The secrecy of the meassges edn be asinired ohiy by ah 
intricate cipher code ar the dUbetion of the etstdide 
rays cannot yet be satisfactorily controltedL the 

system of 1^1 and BelUnt i^ves merely a g reat er 
range in one direction than, in others* |>tstiirbanoe 
by othsr stations and the ImpotslblUty of tdentlfytag 
the sender of a message are additional dstecta of wire' 
less telegraphy The opttcal system Is far superior 
within its limited range of 30 mlloi, and this tangs 
covers tbe most important inUitary oommurticatlonA 
Ths two systems shonld supplsment each other 

In daylight, oonversatioa can be carried on seoretly, 
by the Morse code between a station equipped with a 
searchlight and a balloon carrying a ZMsa triple mtr 
ror for the beam of light cannot be traced ia the 
air and neither the signals sent to the balloon by 
intermlttance of the outgoing Ught nor thoes sent 
from the balloon with the mirror could be Interpreted 
by an alrahip which might momentarily intercept the 
rays In its flight At night, messages esn still bs sent 
secretj^from the balloon but the secrecy of meeaages 
sent lirthe opposite direction may be destroyed by Che 
visibility of the seanflrUghtb beams (In clear weather 
the beam is not visible to a height much greater than 
3 000 feet ) 

There is however a possible method of sending 
secret messages over a visible beam of light This 
method is called photophony and it Involvea ths em 
ployment of selenium cell and other rsceirtng M^pa- 
ratus which however does not weigh as much as a 
large triple mirror A few months ago the range 
attainable by tills method, which was barely 5 miles 
was greatly Increased by the Invention of the tele¬ 
phone relay by Brown, In Bngland It is claimed that 
the loudness of a telephone message Is muttipUed 
twenty fold by the Insertion of one telephone relay, 
and four hundred fold by two relays Hence It may be 
expected that a practical system of oommunloatlng 
over great distances by means of the photophons and 
the tel^hone relay will toon be developed 

-a 


Celebrated Echoes 

Onk oT thu most famous cchtKS la that heard from 
the BUBiM UMloii hildge ntroes the Menal Strait In 
WulcB Ihe Mouiid of a blow from a hammer on one 
of thL main pit rs of the Htruttiire is returned in sue 
(^Bslon from (uih of tho cross boaina that support the 
roadway and from tbo opposite pier at the distance 
of live hunditsl and seventy aix foot in addition to 
which the Bound Is many times repeated between tho 
water and Iho roadway at the rate of twenty-eight 
timis in five seconds 

Outside the Shipley Church la Sussex, England, is 
an ech(j that repeals twenty syllables in a most extraor¬ 
dinary nvauuor The famous echo at Woodstock when 
awakened answers no lesa than fifty times 
Tho whispering stone In Statuary Hall in the Capitol 
at Washington was possesaed of a curious echo A 
person Hpoaklng In a whisper near tbe stone would 
h(tar hlH words repeated from the extreme end of the 
hull ]lo€onBtrui.tlun and rearrangement of the hall 
has thangod nil thiH to a great extent 
The oc ho In tbe < asile of Blmonett, about two miles 
from M<llan In Italy repeats the report of g plitol 
fifty times and In the Abbey Church at St Albans In 
England the ticking of a watch may be heard from 
one end of tho edifice to the other 
In the Cathedral of Ulrgentt in Sicily the slightest 
whisper is carried with perfect distinctness from tbe 
western door to tho cornice behind tho altar a dla- 
tcnce of two hundred and fifty feet Curiously enough, 
at one time tbt (onfesslonal was so placed that the 
echo Of the voices of those who were confessing could 
sometimes be overboard by the congregation liSter 
the jC^nfesslqnal was removed to another part of the 
church. 

In the whispering gallery of 8t Pauls, In lAmden, 
the faiptest sound Is fsKhfully conveyed from dhs 
side of the dome to the othsr, but cannot be heard at 
any Intermediate point 


The Manfroni X^aoe at Venice possesses a square 
room about twenty five feet In height It is fitted with 
a concave roof Standing In the center of the room a 
person stamping softly on the floor hoars tbe sound 
repeated a great many times, but as bis position devl 
ates from the center of the floor the reflected sounds 
grow fainter and fainter until they die out entirely 
The same phenom non occurs in the large room Of 
the Museum at Naples 

In the OlouopsU f albedral in Ihigland a gallery of 
an octagonal form cinveys a whisper seventy five feet 
across the nave 

The Hollow Lake region of Ontario, in Oaaada, is 
fairly alive with echoes On certain days a paMe 
dropped In the boUom of a canoe wlU sound as thOd|di 
several battieshlps were busily engaged In bombarding 
the place 


Can a Solid bo Sxi|»orhoatod T 

It has never been found p(Wfile to superheat a 
solid, tiiat Is, to heat it above Its mMtlng p(^t with 
out melting It Notwithstanding tblf nsgattve result, 
some chemists, notably Ostwald, admit the poastblUtj 
of superheating a solid and attribute the flallttre to 
do so to defective conditions of expertinent A Swim 
scientist, A Berthoud, has lately takeu up the ques¬ 
tion He shows that OstWalds oonotUflUma, hsssd on 
a false Interpretation of some expeHments of Vnak 
anheim with hydrated sodium chloride, have no justl- 
fleation and that Ostwalds opinion oonitadtets the 
theory, now generally admitted, WUeh attributes re¬ 
tardation In change of state to the eotiun of chidllarir 
fOTces. 

Aocerdtng to this theory, if eeMUMatioe, tor eganp 
pip, does not take place, in the shseitb Of 
the nomat fnelng point, tixie le heoiflii tbo 
solMpattbdonirldehaietetiniil^ ^ 

sflrfaoe m to their r8l^ni ejii| 


formation Is associated with an inoreaee of free energy 
and cannot take place in the absence of such increase 
By adding to the sapersaturated liquid a particle of 
the solid substance, tbe llrst phase of the transforma¬ 
tion, which cannot talce place sptmtaneously, is aocom* 
pushed and the solldlfloatlon then goes on regularly 
If this theory Is admitted, It becomes neoessary, In 
order to explain the ImposalhiUtar of superheating a 
■olid, to ascertain why oaplBary foreea are not mam 
fested In the act of fusion The reason, according to 
Berthoud, is that the Uquid resulting from the foston 
wets the solid Let us consider a piece of ice at.ttie 
melting poinh A drop of water placed upon the Ice 
extends over the surfaofl, so the boundary between Ice 
and air is replaced by dne bs t we dn and watgr had 
one between water and air This apdntanedua |>ha- 
nomenon is amoetateA with a dii^iPaditifMa qf the simar- 
fiolal energTi inacea^ of an Inorsaaij sb^that the eanse 
whkh m ocmgilation, evaposath^ tatarde tha 
change of JtMtk tp irit, ot auheilletal 

en^gy deqa not ema{ Ih the cast ^ fuatpa. Henee, 
^fMoh p e oenayftr tahss pUesy grinung, as 

fbon as the tmm ShpeHiea^ 

could Only take pbo# wttk aaolti whliah ta tot Wetted 
by Us ttqaUL-H^levne dOs gMSsoa ^ 
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Electrical Notes 

Eleotrio elovatora for subways have not ao yet boon 
UBoU on Ibo Parla lines but two of tbe new stations 
are now eqnippt^d with them The stations lie on the 
part of the line whlth eroflats the Seine near Notre 
iJame by means of a metullle (alsaon tunnel sunk 
from the aurfact The two stailotiH rontalnod In the 
talHson work have been opened for servloe quite re 
rently ami It is lure that the elevators have been In 
stalled owing to tbe number of staircases whlth need 
to be climlM (1 It will he some time however befoi© 
the elcvutoiB are set running 

Among the large steam turbine plants in Europe 
may bo mentioned the St Denis station near Paris and 
tlnre aro now tt u turbines In use slnte the late In 
(reast rill 8 < ait of thi luOOOO sl 7 e A larger one of 
lb 00 lioiHi iioHor has lx t n added All the turbines 
an loiiplod to djnamoH At the Milan station there 
are now four turhlms of S 000 liorai power and three 
othM 8 making i 000 horse powir In all In Germany 
the fl no stphniinn f onipiiny Is running two units 
of 10000 horsi powrr and five of S 000 horsepower All 
tluHi turblnis am of the TlrownRoverl type on the 
I uisons principle 

Much more light for u given iiower can be obtained 
from a iiintuiy vapor lamp provided U Is worked at a 
hlgiiir tKnj»irature tlian Uhiial However the glass 
melts whin we nttimiit to do this On the (ontinont 
a quartz nieunry lamp Is now made for the purpose 
and It can be run at a high heat without danger of 
the quart/ meltinR The light Is much better and ap 
proathos a jrllow hue and the glowing quartz adds red 
ravH which Improve the lolor It Is claimed that such 
a lamp Is as cionomital as a flaming arc lamp and 
there fort stands near the hi ad of the list among ail 
rhetrio lumjts It has none of the objertlons which 
mahe the aie more ixpiuslve on a early run on ac 
(ount of TMicwlnjs carbons and cleaning globes 

In a paper prssentad to the Academle des Sciences 
M E Salmon describes his new revaearohes for causing 
riHitlnns hitwien IkxHcs in the elei trie arc He uses 
an JIM iMtwieii tnbulHr carlmn elei trodes so that the 
gas arrlvtH by one tubi and the products of the re 
action ate led off bv the other The apparatus con 
slsts (if a quuit/ tiibi s Im hca long closed at tho ends 
h> (juarl? fltopi I rs having a 0 7 inch hole The 
stnpiiers an luted on with plaster Carbon tubes of 
0 t in< h ditiim fi r are hi Id in tho stoppers by asbestos 
sheat pn tliHt tht\ I an he slid bv hand to keep up 
the are Phi qnarly Inhes which are about 1 Vj Inch 
dlarnntti hkIsI the heat of the arc very well By this 
mangMiiint tin guscs must pasH tlirongh the arc It 
SI If b( f i( Imv luK at till otbor side which Is best for 
I liH MinlionH llr lirst italf/od some already known 
t \p liiiMhtH HiK li JIB (Ditihiiuillon of hyilrogei) and car 
hoTi (n foim u i t \ h lu i ti 1 ho following results ap- 
p< ar to hi III w Dp Rprurm the direct combination Of 
nitrngi n nml larlion SlaUIng thi arc for half an 
hi or at first he tin n pnsHi s a current of dry nitrogen 
tlirongii It 1 ho riHuiMuK product was passed Into a 
potash Bfliitt n As the solution was found to give a 
prerlpltntp of I nisslan blue v^Uh hydrochloric add 
this provid that cyanogen was formed by the art and 
then ahfiTrl d h\ the putash to give cyanide and 
cyanate 1 he direct formation of cy-vnogen is thus to 
he noted Sc I Olid It Ig known that copper does not 
deroroposi wafer when at furnace heat to any ap¬ 
preciable extent Hov\ever tho heat of tb© arc rItos a 
decided result Using an arc between a pair of copper 
tubes he collected quite a measurable amount of 


hyilrogoii In a fow minutes Melted copper oxide was 
produced at the same lime Thus be produces a de- 
lomposttlon of water which cannot be realized at lower 
heata 


ScioncA Notes 

At Alias-St. RsinSf France, Commandant Elsper 
and leu discovered a small temple of hexagon form It 
contained a pool which was fed by a spring and this 
spring still exists hero No doubt the water was 
supposed to have healing qualities seeing that votive 
offerings were found in the pool In the shape of Im 
ages representing eyes and Angers according to tho 
custom A number of marble busts were found on the 
spot Seeing that the coins which cam© to light hero 
stopped at tho reign of Manus Aurelius In the year 
166 A D tho edifice was no doubt destroyed at that 
date 

Dr Oartier reports to thi Academle des Inscrlp 
tlons as to a recent And In the North African region 
near SoukelArba He uncovered a subterranean 
palaco which was very well preserved It Is of tho 
Roman period and contains Intact vaulting a Corln 


CONCRETE 
REINFORCED CONCREIE and 
CONCRETE BUILDING BLOCKS 


SclcBtllle Amcrlcsa SoppUmont IMS tnnUitm ua 
artlcUi oa Cxxicrotc by BryHHunCiinulnKhiuo Tb iirtbb 
cluirly dost rllicB the. | n»|Rr coiiiiMiiiUUip an 1 lulrture i r 
e rate and given rc3iiuUa of elaborate toHts. 

SclcAttne Amcrleu Sapplcnrat 1U$ gl\c« the pn> 
]K>rtiun of gravel and Hand to B used In com rtwe 

SclcntlQe Ancrleu Sapplcokcats 1M7 IMS, IMS 
1S7^ and 1S71 contain tui claboruto dlMcmwlon by Ueut 
Henry J Jones if the various sysienu of reinron.lag con 
iret© coDiretcicnstnation an 1 tbilr AptdkHtiofia. These 
artUliMi institute aapleiiiliil text Ixh>1c on the BubicM.t of 
relnfurood conento Nothing UtUr hot lici n \ iilillkhcii 

Sclaaltne AaierleAm 8«pplcMi«Bl M7 con tains an ortli I© 
bj HtH noor Newberry fn wlilcli prmtical iiutua on the 
propci preparationufuuucrcUium given 

ScIcatlUe AmcrlsM Stippl«pi«mta IMg amt IMf 1 nw 

8t lit n Ih Iprul acoumit 01 the making of concrete blocks 
by Hponc<er Newberry 

Stetoalltlc Am«rlc«a 9«ppl«m«pt IfM givew a irtticul 
rev lew of the eagiueoring value of reinforced com rcu 

SdAiitlfle Ammriemm SiipplAwicBte 1M7 and IMS glMt 
n pesumt in wbl h thi \ urloiis b\ stems of rclnforcx. 1 c ni 
( rete o justruotiun are iliac uiwed and llluatmtod 


Scl««tllie American S«ipplcm«nl 1M4 contains an an li k 

by lx.win A HJi Its, in wbli-h tho merits and defects of 
ruinf jrctxl cuncroto ore HinUyxoel 


Sct«nHllc Am«rlenn ftapplcmcnl IMt lontaiim the 
1 rtn 1| if* r relnforeed ion rote with some pruotfeoi illns. 
IruUuua by Walter Lorlng Webb 


flclratlflc Am«rlcAn SopplAmcat iwn contoJnsun art it it 
by Jx qlB H Clllison on fhe prinolpteeutsuuueuHlni'ejiu rete 
block manufauttire^ llluatnited 


Scl«atltle AmcHenn SnpplAmcni im dlwruases stcil 
tor rulufurcxMl oohe rt to 


Scl«ntltt« American SnnDlcmata liTIL liTt, and 1977 

contain a isiper by Philip L. Wormlty Jr on eonii nt 
mortar and concrete their preparation and usefi/rTarm 
purpiMi'S Th pa)ior LvhauBtlwIy discLiNM.'S the making 
of mortar and cdik ret© dA)Mis4tliig of ixmcreU lacing 
com rete wood forms, ment© BldcwHlka, details of eon 
St ruction of reiiitorecNl c-oncrute iHWta. 


Fxu h Bilmlior of the Siq plemont coats 10 («nU. 

\ N 1 » r im]ieni contiitniiig all the art Idea above meutlntied 
will lx. malkxl for fl sn. 


Send lor a new IM* flnpplement Calatoflne rBEB 
to any Adare—. 


Order from your newadeak r or from 

NUNN i C 4 ., lac.. Ml iTMiway. N Y Ctijr 


thlan colonnade and several fine mosalca which have 
not as yet been all uncovered One moulc ahows a 
female portrait of attractive appearance white an 
other has two Cupids mounted upon dolphins with a 
framing composed of a fish design He Is continuing 
the work at present 

TudIbU produces a variety of fruits which may be 
divided into three classes First oranges, mandarlqes 
and lemons Bctond almonds and olives, and third 
orchard fruits such as peach apricot pear apple etc 
We also mention pomegranates and figs which are 
fultlvatcd rather by the natives than by Europeans 
Most of iho orange crop is sold in the country and 
but little Is exported The almond and olive cultlva 
tlon is on the increase and new plantations have becu 
made within the last ten years Almonds ore largely 
exporti d and Tunisia produces 600 000 pounds of 
almonds yearly exporting 400 000 pounds The pros 
©nt exports of dried figs are 100 000 to 140 000 pounds 

M. TTouruasos brings out a method for obtaining 
hydrogen arsenide gas by the action of format© of 
soda in tbe dry state upon arsenic and Its compounds 
at a temperature of 400 deg C This method Is not 
only applicable to the production of the gas but It can 
also be used as well as the Marsh apparatus for tox 
Icologloal research for arsenic To prepare the gas 
tho author recommend using 3 parts of arsenic In 
powdnr or arsenlte of soda and 8 parts of formate of 
soda 


Trade Notes and Formulee 

Washed clothes, bleached with chlorine (chloride 
of lime or bleaching powder) can with difflculty be 
freed from i blorine even by repeated rinsing, and 
If put away boles are very likely to be eaten Into them 
If the washed linen after rinsing is passed through 
antl-chlorlne all the chlorine will be fixed and the 
linen will not be injured by tfie bleaching Ajitl 
chlorine is prepared by dissolving 1 part of byposul 
phlte of soda in 10 parts of water 

Water Colors,—Water colors prepared with gum 
oi dextrine form hard solid masses that can only be 
softened after prolonged rubbing with the moistened 
brush To obUln water colors that will always be 
soft and can be readily taken up by the brush a solu 
tlon of sugar should be used containing from 1 to 10 
l)er cent of the weight of the su 0 ar used of pure con 
centrated glycerine As the latter constantly absorbs 
moisture from the atmosphere colors prepared In the 
manner described never become perfectly hard By 
using thick solutions of gum to which glycerine has 
been added and with which the color has been rubbed 
down we obtain water colors which x»n be put up for 
sal© like oU colors in tin capsules (tubes) and are 
always ready for use 
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The Development of ^bfniiirN^ 



From Bushnell to Hollond. »n<| l^llo 


Till' tt th r Iri fre t a 1 It that t* fire are rertaln 
1 yatorlaa d wl h the ontrol of b ibn art o 

veuels J a ve tical {lauo that aro i ot eaally ox 
plained While the problem of perfe t control of aucb 
veBselB In a vert! al plane by the use of hydroplanes 
waa solved on the first submerged trials of the Pro* 
lector held early In 1903 at which time It was dls 
ovo ed that the Protector woxild maintain her 
kpth auton atlcally for considerable periods of time 
1 e Importance of the exact location of the hydro* 
I lanes waa not at that time fully recognixed nor ap* 
predated until the trial of the Lake In 1907 which 
vessel was largely a duplicate of the Protector 
but owing to certain overweight that crept In—prl 
arily owing to the fact that the location of the by 
Irot ancs had l>een changed from that of the relative 
osltlon of the by Iroplanea in the Protector—she 
would not submerge nor run on a level keel and it 
required oonstoi t manipulation of the horixontal rud 
der to keep her Bubmoiged Wien the overweight was 
removed and the position of the hydroplanes changed 
she perform d satisfactorily as a level keel boat 
For the puriose of observing the stream lines [ass 
It g over a b at while In the submerged condition tl e 
author constructed an experimental tank In Berlin a 
few years ago and built models of various forms for 
the purpose of watching the action of the models when 
submerged as It was Impossible to observe the stream 
lines If the molcl was pulled The lank was so coi 
structed that the water could be driven by the mod«I 
at a constant vel city by the use of propellers the 
velocity of the s rea n co ild be Increased or dlmli 
ished os desired 

A model of the Protector submerged was tried 
out in this tank The model was free to move up or 
down a transverse shaft running through the model 
at a point halfway between ti e f nters of buoyancy 
and gravity wheels were fixed to the outer ends of 
this shaft These wheels ran ip and down on vertical 
wires o either aide of the model Oi he reserv 
buoyancy being reduced in the mode) to al oi t that 
used in tbe f 11 site boat the hydroplanes would caise 
the boat to s bmerge or emerge on a level keel in th 
same manner as the fullsixel st p It was fo i 1 
that with a certain Inclination of hylroplaio the ves 
sel would submerge to a oitaln depth and automatic 
ally mal italn that dei th as long as the velocity of the 
stream was fairly nlf rm To go deeper required a 
greater angle of bydroi la e or horlsontal rudder 
Just why a vessel wi I subr erge only fo a given depth 
with a certain angle of hydroplane Is not altogether 
clear At tl e time these tank experl lents were n a le 
thU fact did not Impress itself n the authors n U I 
as much as it has nlnce due to son e recent trla s 
with one of our foreign boats which was submerged 
with a reserve buoyancy of about IW 0 i bunds When 
drat submerged It was running with an Inclination 
down by the bow of about 1 degree The boat ran for 
thirty minutes maintaining a constant depth of b« 
tween 31 and 82 feet without touching either the 
horlsontal rudder or the hydroplanes It was then 
noticed that tbe boat had changed her trim for 1 
degree down by the bow to 1 degree down by the 
stem which was gradually increasing Still the boat 
maintained her uniform depth A movement of 1 
degree of the horixontal rudder brought her to a level 
keel When she showod a tendency to submerge 
further 2 degrees lest Inclination to tbe hydroplanee 
brought her back to her original depth with head of 
periscope about 1 foot above the surface and sbe ran 
thirty minutes more without touching anything at 
which time sbe had again taken on an Inclination 
of about IH degrees down by the stem The boat 
waa stopped and It was found that she had lost all 
of her reserve buoyancy except about 10 pounds and 
that a leaky valve had let about 600 pounds of water 
into the exhaust tank at the extreme after end of the 
boat At rest sbe took an Incltnatlon of 5 degrees 
down by the stem 

Here was a condition that bad never been prevl 
ously noted in the authors experience where the ves* 
sel ran at a uniform depth without touching anything 
during which time she changed her reserve of buoy 
ancy and changed her trim and yet maintained a con 
stant depth 

This game phenomenon was later obeerved In an¬ 
other Lake boat where by moving men from one 
e^ of tbe boat to the other the trim would he 
changed from down by the head to down by the item 
but the depth would remalft constant without 
log IpoUnatlon of horlsontal rudder pr hydn^lape 

* Promdfa^of ttw Clib of yMIwWpkta, 
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With a certain reserve of buoyancy and a certain 
inrliuatlon of hydroplane therefore the vessel will 
always go to a corresponding depth and run constant 
at that depth until conditions are changed indeed 
the author has heard the commander of one ot these 
boats state for the Information of tbe members of a 
trial board after first noting the veesels reserve of 
buoyancy I will now set the hydroplanes at 10 
degrees down and the horlsontal rudder 2 degrees up 
and tbe boat will submerge to a depth of 30 feet and 
run constant at that depth which the vesael did 
without hli touching anything after sbe started to 
submerge 

The testing tank also showed up another curious 
thing A model of one of the early United States 
boats of the Adder type with the cigar form of hull 
and with quite a considerable surface buoyancy would 
automatically dive by the head at an angle of 
about 30 degrees when tbe bow would lightly touch 
the bottom of the tank and then she would reverse 
her Inclination and come to the surface at about the 
same angle at which she dived At times she would 
reverse without touching the bottom This model had 
a me acentric height oorreeponding to about 10 inches 
in a f ill-sized ship It was very Interesting to ob¬ 
serve this porpoise like motion which kept up con 
tluuously as long as the stream was flowing and It 
waa ImpossiDle to set the horizontal rudder in any 
position to overcome this tendency The porpoising 
motion was so rapid that it was impossible to get 
any accurate observation of the stream lines but It 
Is believed that the explanation Is much the same as 
of the hydroplane action vis as the vessel gathers 
headway the water piles up over the cigar-shaped 
bow which combined with the increased frictional 
resistance due to the streams passing under the hull 
auses tbe bow to submerge and the vessel plunges 
toward the bottom A cross section parallel to the 
surface through the hull near the bow as she la dlv 
ing wo Id show If she was moving forward at tbe 
same time) that there would be a tendency to create a 
vacuum under the forward portion of tbe vessel which 
would tonl to increase the Inclination and sbe would 
continue to dive until a sufficient Inclination and 
del th was reached whereby the greater head of water 
at the bow reduced tbe vacuum and consequent down 
pull on the bow and at the same time tbe vacuum 
formed it der the stern waa proportionately Increased 
which combined with the righting effect of tbe pendn 
I im arm (ler metacentrlc height) caused the forces 
to be reversed and she would broach to the surface 
The motion of the model would apparently synchron 
ire and the plunge toward the bottom and return to 
the surface again wo ild occur with the regularity of 
lockwork The obvious remedy for this tendency In 
a boat of the cigar shaped form Is to Increase the 
metacentrlc height and the size of the control rudders 
and to keep in constant touch with the horizontal 
r idder 

The above theory may explain the fatal dives to 
the bottom of some of tbe vessels of the diving typo 

One of the advantages of bottom wheels In sur 
nointlng obstructions Is in running in waters not 
well charted where It is assumed that there are sev 
eral fathoms of water the keel striking and sur 
mounting obstructions of unknown objects i^he 
cushioning wheels take up the shock and tbe vessel 
surmounts tbe obstruction without the hull coming 
Id contact with the object 

Speed as every engineer knows Is simply a ques¬ 
tion of lines and horse power The author has always 
felt that safety and ease of control shonld be the first 
consideration In the design of submarines The sub* 
marine does not require great speed eepeciatty under 
water The submarine is the guerilla In warfare and 
It Is her province to lie In wait for her fleeter the the 
armored cruiser or tbe battleeblp For preventing a 
close blockade of a port a very slow submarine woikUl 
have Irequeot opportunity to Interoebt a blookadtng 
squadron. Speed is now beomnl&t more deelrable« 
however as tbe eubmaHne la fotug tn take the offeh 
sive In naval warfare rather the purely 
position to which these veseeie haivs been oonflldered 
adaptable 

In the anther^ opinion Him fkingvt nMthod of 
ing a stdunarine attach for ^ Ifibfni^tttetff iw oh 
a level hs^ a suftclent distance hoiow the eorfaee so 
that when the omnlsoope and jpeaieoope are wffhArawe 
there U abeolutsly nothing on tbe Inrfaoe to betray 
the fhet Uiat a enbinarlne la In the i 

Th* vwiel wUok Mrriw .i* «e tM 4«i«lr 
bwl ttrptMt, an tt wbM pf W fitmt ■Wll' 


tonMHul^ find tiro at Uto )io« t;wo 4t iko nMki 
and two to eitber broadside. The pertsoOj^ Is kept 
housed except at the moment of t^ng an obeerva^ 
tlon Raage-finding and direction tn41osting ^tfvlees 
are provided by msana of whloh tbe navigator of Uie 
submarine may be constantly adrUefi as to the pool* 
tion of the M}emy Observations may be made by 
suddenly shooting the head of the pmisoope fust 
slightly above the surface and ss rapidly withdrawing 
It An observation may be taken and tiie djbitanos of 
a known ship calculated tn a space of time not ex 
ceedlng two or three seconds during whlsh period no 
gun could be trained on So mnall an object as the hoad 
of a periscope even It U was observed which id a 
choppy sea is hardly likely even at a distance of onty 
300 or 400 yards and at a distance of a couple of 
thousand yards would be Invlsjble even vrlth a very 
powerful glass provided the vessel did not have suf 
firlent speed and the periscope did not remain above 
the surface long enough to create a wake It li the 
wake of tbe periscope which attracts attention to a 
vessel running with tbs periscope above the surface 
all the time 


msouBsioii 

In reply to questions by members Mr Lake stated 
as follows 

AH of the French boats so far have been built In 
France and all of tbe recent French designs have 
been baade by French ofl&cers He thinks that Ooubst 
the designer of a little French boat shown sxperl 
mented privately The United States Government has 
furnished no designs Its latest call for tenders dis¬ 
tinctly states that the Government has no designs 

Reference was made to what la known as the Board 
on Construction which has been dlscontlnusd There 
IS now a General Board of which Admiral Dewey Is 
the head The Board on Construction was composed 
of the heads of tbe Bureau of Oonttructlon the Chief 
of the Ordnance Bureau the Bureau of Buglneerlng 
the Bureau of Blqulpment and the Chief IntelUgence 
Officer These men would get together and decide on 
all classes of ships except sobmarlnes which class 
was formerly decided upon only by Congress Tbo 
Naval Board formerly bad nothing to do with this 
due to the Wording of the legislation Now however 
It does and the Dejartment Issues circulars to ship 
builders and specifies what it wants In tbe way of 
armament and performance Since tbe United SUtes 
has tbe advantage of getting competitive bids the 
requirements are as severe as If not mors so than 
those of any foreign government 

The difference between a horlsontal rudder and a 
hydroplane Is this A horizontal rudder Is placed at 
the bow of the boat or at the stem and has simply a 
guiding function to direct the course of the vessel up 
or down The hydroplanes pull the boat up or down 
bodily as it were In tbe Lake type of boat they 
have always been equally distributed one an equal 
distance forward and another an equal distance aft 
of tho center ot gravity so that the forces acting upon 
them tend to tone the boat down bodily on a level 
keel and they also lift tho boat on a level keel With 
a horixontal rudder one qoust chinge the whole angle 
of the boat ttselfr while with tbo hydroplanes ons in 
•tantly gets down pull or up puiL 

Air Is eompresqed in steel bottles Under the Pres¬ 
ent government requlr«cnenti aU submarines must 
provide for a certaitt number of cubic feet of air up 
to as much as 2jm pounds per square (fiob- tbp 
United Btetss Government made a number of^ trBUe in 
1907 in wMCb the Tplton and tbs Lake both re¬ 
mained submergef for a period of twentp-four hours 
Mr Lake bad pferioufly ms4^e qgpertmefits 1 b 1997 to 
detomihe hSW \ehg a crow omUd remsja submerged 


Hving on al^ laUm boat aiqne >pMthqut drgwiiig In an 

ouuidesupp^ Thi was duty 36^ feet Hut 

and wtm fior e peHod pf H^e tptpnwgsd wlQ^Ut 
drawing on agf alrifsppfty ittfm Ifigbt man 

kt Newport in 4jbt *ti^ for twenty bours 

under wKthofit! m ^talde air, gt the 

expimOofi of tCifip'tlmxillr WM tptang g uttls 
thick findMk iSakeiH^tpcdKkateome oiik^mm were 
lemiig int^ if abtiqi^ Hb hfid 

kMat 1), kotItpdftiHi'a, 
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4Mt tltKt btgiMi to 1 ^ nttf^ 

>rMtke wrtlw’ iwVitt; fo#i« tr«rt jUr 
Im mdnittod tcot^ ti|o nfcorMf* >QiUM the pumps 
ilvM* ftiurted «&4 p«m^ tOtU etr out the 
leilMi of ooQip|]rtm«it ud ttie fresh sir wijs 
4i4tDiit#d ht the titpf the cthdle flame then immedi 
itiilr hritfiteiMt They then rematned for twh hours 
lonyurit miti} tee eaa^ flsme hessn to show stcns 
of fettihh hresh acsiii, whea they repeated the pump- 
(ht epenutkHi and remained for another two hours 
add ee om Wlm they came to the surface they Im 
medietsly hot under way and went back to Newport 
end none of the men suffered any bad effects 

Boats have eleotrio heaters and cooking is done 
With, electric apparatus* the crew Uvea sboard some 
of the boats altogether 

The French OoTemment has been the most Indus- 
trim to trying to use hea^y oils for fuel for engines 
in fact^ abroad a number of Continental Arms have 
been experimenting with tne Dlssel engine and have 
met with eonsiderahle suceeas within the last few 
years One government bss proposed changing its 
gasoline engines for heavy oil engines so well was it 
satisfied with their performance Alcohol has not 
the same power as gasoline When one attempts to 
provide a fuel which reduces power and speed govern 
ments do not want It so It looks as if the heavy oil 
engine Is tbs solution of the problem Heavy oil en 
gtoea are now so successful that Hr Lake proposes 
putting them to his future boats but he has never 
felt warranted to doing so hefetofere 

Compressed air is not carried In submarines for the 
sole purpose of providing air for the crew but for the 


l>urpose of handling water ballast dlscharglug tor 
dnd worktog certain ttiacbinea The White- 
head torpedo is discharged by compressed air 
All o( our boats are provided with a buoy which 
may be released to the surface The Russian buoy 
baa Information printed upon it in three languages 
htogltsh Swedish and Russian notifying the finders 
that there U a submarine boat below and asking them 
to open the buoy When one does so a telephone is 
found inside by means of which one can talk to the 
boat below There Is a whistle on these buoys which 
Is blown by compressed air and a light can be turned 
on St night they also have a tube by which the boat 
can be supplied with fresh air 
Mr Lako knows of no practical method for vessels 
to protect themselvee against submarines that has 
been proposed The putting out of booms he con 
slders would be no defence at all because It would 
reduce the speed of the surface vessel using It The 
only protection vessels have today againsl submartnes 
Is to get Into a landlocked harbor and then have the 
harbor closed after them The putting out of booms 
and heavy chain netting would not assist them be 
cause their speed would be reduced so that the sub¬ 
marine could approach them at will and go under the 
(bain if necessary or fire a suctesslon of torpedoes 
and destroy the booms The only safety for the pur 
sued vessel is to put out to sea and get away If she 
knows a submarine Is below The torpedo will put 
any ship out of business and a submarine can ap 
proa(h any ship to-day The next war will without 
doubt prove that these little Davids are invincible 
The British Government has made experiments ex 


plodtog gun-cotton and found that an explosion 2 o 
feet away from the lessel would do h«i no serious 
Injury but an amount of gun-toUon exploded directly 
beneath a ship even at 100 feet depth would Mr 
Lake believes that a submarine would not be Injuri 1 
unless a mine were exploded right under her at a 
distance of 60 feet. It would not even rupture the hull 

The beet speed for submarines as far as Mr J^ke 
knows Is between 15 and 16 knots on the sutfaio 
with gasollno ouglnea He thinks that will be In 
creased considerably within the n xt few years 

Submarines are now built which have a submerged 
speed of 11 knots and this will also probably be lit 
creased 

Mr Lake has made experiments and has kept tne 
hairlines of the omnlscope (which by means of 
llrectlon Indicating devices alms tbe toriwdo) pointed 
tight on the stem of a vessel for a period of as much 
as five minutes at a time that was aitually done 
while a vessil was passing at a good rate of speed 
The man at the observing Instrument can lUh k on 
his hairlines and certain measuring devues iht course 
of the vesstl and correct the same The difficulty « 
will Uie torpedo run straight'^ Torpedoes are now 
made that wilt run up to 4 000 yards 

Mr Leavitt who Is the Inventor of the toiiwdo of 
that name suggests that it might imy with toipedoi.B 
used by submarines to increase the charge of gun 
cotton and reduce the run Mr l^avltt sets no neoes 
slty for torpedoes which run over a thousand yards 
to be fired fiom submarines Of course when one 
fires at 4 000 yards the chances for making a hit are 
much dfcrcaaed 


Vanadium—Its Discovery and History 

Found in a Brown Lead Ore from Zimapan* Mexico 


in a formal communication dated at tho city ol 


HeXiou on the second of the month Messldor In the 
ninth ya&r of the French Republic Humboldt and 
Bomplond first announced the discovery of tbe metallic 
element vanadium to the National Institute of France 
The dote given corresponds to the Jlat day of June 
lg02 hut the notice of the discovery was not published 
until ll04 when U was Inserted to the Annals of the 
National Muieum of Natural History 
The disoovorer of the new element was Manuel Del 
Rio Professor of Mineralogy In the city of Mexico He 
found It In a brown lead ore from Zlraapan and after 
noting that It was different from chiomlum and uranl 
nm, called It erllb root urn because of the red color of 


Its StlU 

to May 1808 or before Humboldts letter to the 
FrencJi Institute was published there Is an obvious 
reference to vanadium under the name of panchrome 
the article appearing In Bponltb to the Annaia de 
Cteocloa Naturales and Del Rio being credited with 


the discovery of the substance 
Humboldt together with his letter coneemlng orlth 
Tonlum oent to France samples of the brown mineral 
to which It had been found Collet Descostlls an 
engineer to the Corps of Mines already known for his 
work on platinum and hte reputed discovery of rho¬ 
dium was entrusted with the analysis of the Mexican 
ote His report was negaUvo in reference to erlth 
roiilum and concludes with the statement that the 
teSU which he had mode seemed sufficient to prove 
that these ores did not contain any new metal 
Before he learned of the results of Collet Descostlls s 
analyses and even before the announcement of bis dls 
COTsry hod reached France, Del Rio changed his opto 
ion and regarded erlthrtmlum (or ponchrome) simply 
on a basic chromate of lead Writing on the lead 
minerals from the district of Zlmapan he states 
^From this brown lend ore I have extracted 14 80 
per cent of a metal which at first seemed a new one 
and which I called ponchrome because of the different 
colors presented by tts oxides. Its sototlons and its 
t^lplUtee, then I named it erlthronlum because it 
formed with olkoUes and earths certain soUs which 
beoatoi red under the action of heat and acids But 
bnttod redd to Fourcroy that chromic acid alio fur 
ntataeS red and yellow salts by evaporation I concluded 
tbgi 0te brown lead ores were chrorootee of lead with 
oh igrnees of twee in the state of a yellow oxide Until 
proeerit, H bee been regarded as a phoqibate of 


^ that he hod mode a deeper study 

M ^ oonolnded that be hod mode on 

. _ son pwoent yellow 
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chemist were then forgotten and never enUred the 
Hat of the cbemifal elements 

More than a quarter of a teiitury later In November 
1830 Berzelius writes tbe following letter to Duloiig 

M Sefstrbm director of the School u4 Mines of 
Pahlun on examining a piece of iron remarkable for 
lu extreue softness has just recognized in It the 
presence of a substance of which the properties dinfer 
from those of all the elements known up to this time 
but the proportions of this substance are so small that 
It will require much time and expense to oUuin a 
quantity sufficient for a thorough examination ibu 
Iron comes froin the mlnoe of Taberg In Smaland the 
ores of which also lontaln traces of the new substance 
M Sefstrdm having discovered that the pig iron con 
talned a larger proportion of tbe substance than the 
iron refined therefrom roncluded that Ihe slags formed 
during the cjonversion of tho pig iron Into refined Iron 
would be still moro ilth this conjectuie was soon con 
firmed and M SefstrOni having thus succeeded In pro 
curing a sufficient quantity of the new substance to 
enable him to study H taine to me during tbe holiday 
vacation to finish bis rosearchos on Uu subject 

HefstroiD after many experiments on tho Taberg 
lions applied himself to studying the characteristic 
leactions of tho new element and to marking tbe dls 
tinctlons between it and chromium and uranium both 
of which metals exhibited many analogies Tbe result 
was that with only two detlgrammos of material to 
work upon he established the existence of the new 
element beyond question He recognized Its several 
degrees of oxidation and even described some of Its 
salts 

Taking up bis researches again in tbe auiumn of 
1830 at Fahlun, In tbe laboratory of Berzelius, he 
succeeded to extracting fuither quantities of tbe new 
element from furnace slogs Indicated hli method of 
recovering It and named It vanadium from Freya 
Vanadis, the principal goddess of Scandinavian my 
tbology 

Hidden In tbe earth since tlmb began suspected for 
thirty years and then conclusively recognized vana 
dlum thus took its place pmong the elements In the 
year 1880 

Benellus. to bis communication to tbe Annales de 
Cbimle et de Physique credits Sefstrdm with the 
dtsoovery of vanadium gives the result of his re¬ 
searches and commends him for hts success to over 
coming unusual dlfflcultlsi 

Bersetlus then endeavored to Isolate the metal but 
foiled Attempting to reduce the oxides by carbon 
and by hydrogen he obtained to both cases only a 
lower ozlds idth a somewhat mstolllc luster Using 
potsBslum, he obtained a grayish powder which gave 
a metolUo luster whsn polished Hs then heated vana¬ 
dium ehlortde to a current of dry ammonium gas and 
prodvoed t osmpound wtth a brfRlaat metallio luster 
bnt iMdh flohoflirlok pvovsd was only the nitride of 
tsumttntdi 

Gmdnowles, IlMtoielihsrff nad Behaints 


loutlniied the work on vanadium and without isolat 
IHK It uur( ((d( d in fixing Its Llasalfii atlou lu the 
b)sttm ol elements 

Stfstrom had found vanadium tn iron ores other 
than those of Taberg Ktisi u found it m 1K41 lu the 
u pi>er schists of Maiisfitld and iliurlngla Koehler 
discovered It In the pitthMend of Joatlnnis ahl now 
H ) famous on account of Its radio-active Icincnts But 
It none of th<se cases did the vauudium content iiiu 
higher than one tenth of uue per <ent and tht com 
hlnations made by ihu metal reiua ned undetermined 
\o Industrial application had been found for it and 
Its detection lu widely stattend localities was simply 
i matter of chance 

In 18G8 11 St Claire Devllle smt a note to the 
Academy of StlciuftH and Indicated the presence of 
onsldeiallc quantitlcti of vanadium in a ferruginous 
aluminium deposit at Baux between Arles ind Joulou 

About this time vanadium was discovired lu many 
kinds of clay thioughout France Terrell found It in 
some Sevres pottery but In very small quautltlos 

St CloJio Dtvllle Huggesied the first industrial ap- 
pllcattou of vauadium as a coloring agent in ceramics 
He also prophesied Its larger eniplo\ luent In metal 
]urK> after noting the Improvement in some cast Iron 
that showed the presence of vanadium 

Commorclal caustic soda and potash usually con 
tain vanadium sulfide of sodium even tbe purest kind 
always presenia a slight yellowish tinge due perhaps 
to traces of vanadium Roscoe found It lu 1867 In the 
copper deposits of Cheshire fcngland Witz and Os 
mood found it In the basic slags from the Crousot fur 
naces In which the oollthlc oies of Ma/enay were 
used tho quantity rising as high as one per cent 
This vanadium was used exclusively in the mauufac 
ture of aniline black because of its p< rfiil oxidizing 
properties 

Vanadium exists in considerable quantities in the 
oils and anthracites of South America and Ls found 
Ip the tltantfcious Iron ores of the Adlrondacks It 
has been found in meteors and ox Isis In some stars and 
the sun 

Sir Henry Hoscoe isolated It In the metallic form In 
1867 Moissan made cast vanadium In the electric 
furnace In 1894 Helouls developed a commercial 
process for tho preparation of vanadlc odd to 1896 
and produced In the same year alloys of vanadium and 
Iron by the alumlno-thermlc process 

Slleotrlo trsotion natters are very active to the 
Pyrenees region of France About 200 miles of stand 
ord gage road will be equipped by the South Railroad 
Company from Bayonne to Toulouse The work will 
be started with the 65-mlle section between Montrejeau 
and Pau For this thirty motor cars have already been 
ordered, and they will Uke 100 ton passenger trains. 
On this line tbe single phase 800-voll system will be 
need The company Is taking steps to erect these by 
dranllo plants to tbe mountain region to eecnre the 
oQireot 
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Experimental Science XeachiriK 

Some Applications of Marlotte's Bottle 


Ti K apparatus known as Harlotte a bottle con 
HlflU In Its simplest for f a half gallon or gallon 
bottle (A In Fig Z having a horlsontml outlet tube 
near Its bottom and a vertical tube which paaaes 
through u ork Into the neck and extends inside 
the bottlu to any desired level higher than the lateral 
utlet Whe the bottle fs filled with water and the 
u I t n opened air enters In bubbles thro igb U e 
V ti al tube and water fl ws from the outlet In a 
H rea n of onstant velo Ity as long as the level of 
the water Ir tl e bottle s higher than the bottom 
of the vertl al tube because In these conditions the 
effective head of water that determines the flow la 
the height of the bottom of the air tube above the 
o tlet no matter what the actual level of the surface of 
he wate U the bf tlo may be Marlotte s bottle there 
f re affords a onv ie t means of obtaining a steady 
a d uniform flow f water and It Is foi this purpose 
that It Is employed I the experiments here described 
/ t rrn tte* t Spnntta lie a lion of natural Inter 
ml ten s| rings of water may be Illustrated and 
im tat (I ly moa s of le Marlotte s bottle it con 
J nctlon with the toy called the vase of Tai talus 
which is sh wn at D In Fig 2 The vase of Tantalus 
Is a VBHc r jar I o bo om of which Is traversed by 
a tube bav ng loh ends o en and the upper end 
bent downwa d to form a sipho It easily an Ie 



rig I N It ral I ter u tte t Bj i g 

made at 1 on e by fit li g a ork to a hole cut In tne 
bottom of a tin pall or bis alt box and flUlng to a 
hole bored n the cork a glass or rubber tube bent 
to the require] for n as Is shown I the right hand 
Illustration of Fig 2 where B is the pall or box 
and F the tube TI e left band Illustration shows 
the conventional vase of Tantalus arranged in com 
binatlon with a Marlotte s bottle to Imitate the action 
of an li termlttent si ring The Marlotte s bottle A 
placed on a high support C discharges through its out 
let B a constant stream of water Into the vase of 
Tantalus D which Is placed on a lower support O 
The water cannot escape from the vase of Tantalus 
until It has risen to the top of the siphon F It will 
then begin to flow o t through the siphon Into the 
vessel 0 beneath and it will continue to flow until the 
level of the water In the vase has fal en to the level 




Fig 2 —Artin iai Intermittent SpHug 

of the mouth of the siphon The flow from the vase 
of Tant lus will then stop but It will reoonunenoe 
when the water level In the vase has again be«i 
raised to the bend of the siphon by the constant 
Inflow from the Marlotte h bottle With a siphon of 
large bore combined with a small outlei and low 
he»4 of water in tbe Marlotte s bottle the water wlU 
aaoepe In aodden guabea at considerate intermla 
from tbe Teas Into which it Is alowly and eteedllr 
trkkllng Croa tbe bottle. Tbe hetlon of a natnral 


in termlttent spring Is quite analogons to this The 
spring Is the outlet of a natural flsenre F (Fig i) 
tia/ ng the form of a siphon and communloating with 
a cavity O into which water alowly peroolates as la 
tndlcated by tbe arrows C When the water attalna 



the level Afi a Urge quantity is rapidly discharge<l 
and the spring then ceases flowing until the water 
1 vel has again been raised to AB by Inflltratlon 
CooHno and Freezing Water —^Half All with ether a 
wide mouthed bottle A (Fig 3) and flt to holes bored 
In the cork two bent glass tubes BB and a test tube 0 
containing water and a thermometer One of the be! t 
tubes B dips Into the ether and its upper end commu 
nicates with the atmosphere The other tube B 
extends only a little below the cork and Is connected 
with the atr tube of a Marlotte s bottle D which is 
filled with water and has a large outlet closed by a 
cork The height of tbe thermometer is noted and 
the cork is removed from the outlet of tbe Marlotte a 
bottle which acts as an aspirator and draws a cur 
rent of air through the tubes BB and tbe ether In the 
bottle A The rapid evaporation of ether thus caused 
produces a correspondingly rapid lowering of the 
temierature of the water In the test tube which Is 
soon cooled to the freexing point If the air of the 
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room Is moderately cool In order to freeia the 
water however tbe Marlotte s bottle must be refilled 
two or three times and the flow quickly re eetabllBbed. 
Time can be saved by providing the Marlotte s bottle 
with a funnel E This experiment illustrates the 
method of cooling and making ice by the evaporation 
of liquefied ammonia and other gases 

Aaalvtls of Potatoes and Ffoar—Fig 4 Illustrates 
the uea of a Marlotte ■ bottle In separating the starch 
from potatoes Tbe peeled potato F Is rasped with 
the rasp 0 under the stream of water Issuing from the 
tapered outlet H of the Marlotte a bottle A and over a 
piece of muslin F fastened by spring clips DD to the 
rim of a deep vessel C The broken starch cells con 
sistlng chiefly of oellulose, are retained by the cloth 
while the starch and water pass through Tbe 
starch grains slowly settle to the bottom of the vessel 
C The water Is then decanted and the wet starch la 
dried on a surface of plaster of Paris Flour ta 
analysed by kneading it with the hand under the Jet 
of water which carries the starch into the receiving 
veceel while the gluten remains as a plastic mass in 
the band 

OooHng Laboratory DisHning ApparofM—Fig 6 
shows a Bunsen burner F heating a retort A of which 
the neck B enters that of a reoelver 0 which Is cooled 
by a stream of water from a Marlottea bottle B 

CooKag Wootf Botttes Woolf bottle Is a 

bottW with three necks which Is used In preparing 
BolntloBa of atnaenla and othw gam In niany 
onaes oontlttiMras refrlgeratton of tbe spiparatos is 
men—17 for tbl| pnrpoos n IftrkiiMi hottls AIM 


with cold water may be employed, In (be tnanner 
ehown in Fig 6 The Woolf bottle A contains water 
in which gaseous anuaonl% flowing In through tbt left 
band tube B to the bottom of the vessel Is being 
dlesolved while any egeese of gas escapes tbrougb tbe 
right hand tube B to a second Woolf bottle (not 
shown) C Is a safety tube which by admitting air 
prevents the preesure In the space above tbe liquid 
from falling low enough to cause an Influx of liquid 
from the second bottle Tbe Woolf bottle pletored stands 
In a vessel fllled wHh cold water which la frequently 
or continually replenished by means of the funnel F 
and the Marlotte s bottle if while tbe uppermost and 
wamost stratum flows off through the outlet 0 to the 
vessel R —La Science XXme BtOole 

InKsritanow of Acquired CKaractera 

Iir the SomfTino Ameucan Buppixickivt early In 
1910 there appeared an account of some experiments 
by Dr Paul Hammerer of Vienna wherein the amount 
and distribution of pigment In the ikln of certain 
Ilrards was modified by the conditions under which 
they were kept and these modified patterns were 
reproduced In the offspring kept inder normal condl 
tions 

Dr Hammerer has been contin ilng hls experiments 
with llxards ai d reported some further results At 



the Inte hallo al Physiological Congress held In 
Vleina this fall 

In the first series of experlmonts the modifications 
produced were in the reprodu tiot of the animals 
La erta viiiparous Instead of laying eggs like the 
other members of the genus bears Ita young ready 
formed A number of these animals were kept 
In a warm chamber—26 deg to 30 deg C—and these 
laid eggs which afterward hatched out The first 
batch of eggs laid were without sheUs tbe later 
batches had parehn ent like shells reaen I Ung those of 
other species that normally lay eggs A species that 
bears young was there modified by the temperature 
Into one that bears eggs The lUards that batched 
from these eggs were placed In chambers of normal 
temperature here instead of reproducing by bear 
Ing young as we should expect according to the pre¬ 
vailing biological theories the females laid eggs again 
Here then there appears to be a transmission to the 
offspring of a modification induced In the parents 

Another experiment was conducted with specimens 
of Tacerta serpo, which normally lays eggs with a 
soft shell On keeping these in a warm room—30 
deg to 86 deg C --Ahe later eggs were found to have 



rather hard abellh The Usardi that hatched out of 
these eggs were kept at normal temperatures Hut 
when they ropMuosd, their were provided wtth 
the hkrd shsUs Iffaln there seems to be ^ trans¬ 
mission of a fdianfltsr that was acquired durhif the 
lifetime of the parat ■$ d rMlt of (he ql 
some eBtorsnltootor 

The oOme mtoerltoents had to do ifHh Uis 
tie* # oaiw* W tBMWeee I* M*«fei«iw«i. tti 
slittfM tn their tsshUo to thM 






scssntipk: American supfi^ment no. 1829 


»7 


Ma|(netic Crystals 

An Interesting Investigation Into the Magnetic Properties of Crystals 

By Dr Victor Quittner 


8TtNcn.r apwkliiSi cryvtal macnetlsm li tb« oldwt 
part o( the entire enbiect of mavnetism for mas 
netlte, lodeetone or magnetic Iron ore which orratal 
lUeo In beautiful octohedra and rh<^blo dedecahedra 
la the anhataaee In which the phenomena of mag 
netiam were drat obaenred br tbe Qreeka After a 
method had been dlacovered of making steel magneta 
ytrj maoh stranger than natural magnets the latter 
lost their practical importance and no further atten 
tlOD was paid to them For centuries magnetic obser 
vatlont were confined to iron which was regarded as 
tbe only magnetic subatanoe 
In 1846 Faraday dlacovered that all subatancea with 
out exception posseaa magnetic properties generally 
however to so slight a degree that tbe most delicate 
Instruments are required for their detectJoD 6ub< 
stances are divided Into two classes paramagnetic 
aubstances which are attracted by both poles of a 
magnet, and diamagnetic aubetances which are 
repelled by both poles Both attraction and repulsion 
are produced by the magnetlKallon of the body by the 
external magnetic field When a paramagnetic body 
la plated between the poles of a powerful magnet a 
south pole Is developed In the body opposite the north 
pole of the magnet and (onversely As each of these 
Induced poles Is of opposite sign to tho pole of the 
strong magnet which In nearest to It the body Is 
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attracted by both poles of the magnet When a clia 
magnetic body Is placed between the poles of a strong 
magnet a north pole Is developed opposite tho north 
pole of the magnet and a south pole opposite the 
south polo Hence the body Is repelled by both poles 
of the magnet The results may bo expressed by 
saying that In paramagnetic substances the magnctl 
ration and the external field have the same direction 
but In i>8ramegnetic substances their directions are 
opposite 

A spe<lal class of paramagnetic substances which 
are attracted very strongly by magneU are called 
ferromagnetic Only six such substances are known 
1 iron Id All of its modifications 2 nickel 1 cobalt 
4 magnetite or lodestone C magnetic pyrites (Fe 
8,) also called pyrrhotln « tbe magnetic alloys of 
copper manganese and aluminium which were dts 
covered by Heualer a few years ago In a field or 
given strength ferromagnetic bodies acquire a rang 
netlxatlon millions of tlraee stronger than that of 
ordinary paramagnetic and diamagnetic substances 
and they also show many other peculiarities whlrh 
warrant their segregation In a special class One 
of these peculiarities Is their behavior in fields of 
different strengths In paramagnetic and diamagnetic 
bodies the magnetisation is simply proportional to 
the strength of the external field up to the strongest 
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fields that can be produced (46 000 gauss) In ferro¬ 
magnetic bodies this proportionality bolds only in 
very weak fields (less tnkn one gauss) As the 
strength of the field increases the magnetisation 
Increaiee also but ISsk rapidly until with a field of 
1000 to 8 000 gauss the magnetisation attains a limit 
beyond which it cannot be inoreaaed by Increasing the 
strength of the field This condition Is called mar 
netio Bi^turatlon Another peculiarity of ferromagnetic 
bodtflgt oaUed hyeteregis conslsu In their consump¬ 
tion of snsrgy and its transformation Into heat when 
their ntoittfitlMtioii Is repeatedly and rapidly rermad 
ga^gmagnetlo bodies would exhibit the same 
piropariy Hb 4eUbi Mveral mllUon gauss bnt such 
ieldt eangot hg grodtlped 

to HiafttHKte erystalg. All orystoU may 
9 $ Ifor sftry crystal, hits every 

Id mk VVMrMMfMUe or dtamagBotte or 


The extensive resean.heB of FlUcker and Faraday 
proved that tbe magnetic phenomena of crystals differ 
from those of other bodies If a sphere of an uncrys 
talllsed orlsotroplo substance is placed In a uniform 
magnetic field it remains an equilibrium In any post 
tion But a sphere of calc spar for example placed 
In the same field turns so that Its principal crystal 




Fig I —hffect f FiKMureH in Maguetito 

logiaphi axis Is iK^rpendlcular to the llnee of mag 
netic force Diamagnetic crystals of antimony and 
paramagnetic crystals of tourmaline beryl etc behave 
like the diamagnetic crystals of calc spar CKber 
crystals Imludliig those of bismuth arsenic and zlr 
ooninm (diamagnetic) spathic Iron ore and uranium 
mica (paramagnetic) place themselves with the prln 
cipBl crystallographi axis parallel to the lines of force 
The phenomena vary greatly with the different crystal 
line systems Faraday was unable to explain them 
otherwise than by tho assumption of a peculiar force 
which he called magne crvstaUlc force This was no 
explanation but only tbe Invention of a name 

A real theory of crystal magnetism which explains 
the apparently very complicated phenomena in an 
exceedingly simple manner was devised a few years 
later by Sir William Thomson (Ijord Kelvin) I will 
attempt to present this theory In an easily Intelligible 
form 

In every crystal and In every anisotropic body in 
general there arc three special directions which are 
called magnetic axes When the crystal Is placed In 
a magnetic field with any of its axes parallel to the 
lines of force It behaves like an isotropic body 1 e It 
acquires a magnetisation (para or dla) In the com 
mon direction of that axis and the field If this expert 
meiit Ls repeated with each of the three axes sue 
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cessively parallel to the lines of force It Is found that 
a field of given strength produces different degree# 
of magnetism In the three cases Phenomena of very 
different character art exhibited when the axes are 
inclined to the magnetic field In this case the axis 
along which tbe strongest magnetisation can he pro¬ 
duced draws so to speak the magnetization to Itself 
so that the direction of magnetisation within the 
crystal Is Intermediate between this axis and the 
direction of tbe field Consequently tbe crystal turns 
and continues turning until the axle of greatest mag 
nettc permeability that is the axis along which tbe 
strongest magnetisation can be produced Is parallel 
with the lines of force If the crystal Is diamagnetic 
the result Is similar but In the final position of the 
crystal the axis of least magnetic permeability Is 
parallel to the lines of force In these experiments H 
Is assumed that spheres or disks out from the crtstals 
are employed as otherwise the position may be modi 
fled by the fbrm of the body 

Thomsons theory gives a qualitative and quantlta 
tlve explanation of alt tbe phenomena observed In para 
magnetic and dlamagnette crystals It makes the 
assumption of any special force unnecessary so that 
Faradiiya magne-crystalllc force has dtsappsared from 
the text books This theory also makes It possible 
to deduce the magnetic properties of a substance 
from Its crystalline form 

There are elx fundamental systems of crystallise 
tlon 1 regular or tesseral t quadratic or tetragonal 
S hexagonal 4 rhombic monocltntc and 6 tri 
clinic or unsymmetrtea) From everything that we 
know of the other phyelcal propertlee of crystals we 
should expect their magnetic propertlee to exhibit 
Oto (Mine variety of sy mmet ry that is ehown by fhetr 
cmtaQIan stoaettm. in tbe rugalar system, tn whieh 


the three principal axes of crystallisation are Identical 
In every reepect we should expect the three principal 
magnetic axes which coincide with the crystallog 
rapbio axes to exhibit equal capacities for magnetisa 
tlOD But If this Is the case the direction of mag 
netlzatlon In any position of the crystal must coin 
clde with the direction of the external magnetic 
force and tho crystal must behave In the magnetic 
field exactly like an isotropic or uncryetalUzed sub¬ 
stance We shall see later that this Is not quite 
true tn the < ase nf forromagnetlc crystals of tbe 
regular system Crystals of the tetragonal system 
have one prinLlpal axis and two or three secondary 
axes lying In a plane perpendicular to the principal 
axis In this plane the crystal acta as an isotropic 
body as the secondary axes are entirely similar to 
each other According as the principal axis Is more 
or less magnettsable than the secondary axes and 
ai cording os tb( trystal Is paramagnetic or dlamag 
netio It plauea Itself with tbe print Ipal axis in tbe 
direction of tho magnetic field or perpendicular 
thereto In crystals of tbe rhombic monocllnlc and 
trlcllnlc systems there are three magnetic axes of 
unequal permeability which coincide with the crystal 
lographlc axes only In the rhombic system The 
crysUI If paramagnetic plates Itself with the axis 
of greatest permeability In the direction of the field 
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if thamagnetlc with the axis of least peimeablllty In 
that direction Tho following table gives the above 
mentioned fat ts at a glance 


Paran agnetic and Diamugnetlt Crystahi 
Crystalline System Magnetic Properties. 

Uncrystalllzed 4 3 equal magnetic axes Isotropic 

Regular f In all directions 


Tetragonal 

Hexagonal 


i magnetic axes only two of which 
are equal Isotropic In the plane 
of tht^se axes which Is perpen 
til ular to the third or principal 
axis 


Rhombic 

Mon<K-llnl( ^ unequal magnetic axet AhIm- 

TYicIinlr directions 

For many years Thomsons theory comprised our 
t ntlre knowledge of the magnetic properties of 
(rystals and It was generally believed that the theory 
applied to all crystals intludlng those of ferromag 
nettc substances of which no exact studies had been 
made 

Our knowl^ge of the properties of ferromagnetic 
lystals are due entirely to the researches of Prof 
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Pierre Weiss of Zurich and his pupils of whom the 
writer of this article was one The researches were 
not undertaken solely with the view of exploring this 
very small field but especially for the purpose of 
affording a basis for a theory of the very Incom 
pletely known and understood properties of Iron and 
other ferromagnetic substances for all strongly mag 
netic substances are composed of mlcroecopic crystals 
It seemed probable that a single crystal possesses 
propertlee of simpler character than those of the 
mass and that when the properties of the elementary 
crystals had been determined It would not be dUB 
cult to calculate those of tbe mixture of crystals which 
constitutes the apparently Isotropic ferromagnetic 
substance. 

The experiments were conducted chiefly with crys¬ 
tals of magnetite and pyrrhotln also with small cm 
tah of aetaltto Iron which are oooasloiiaUy found In 
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old railway ralU and In Iron manufacturad by 
rtoldaohmldt s thermite procraa Tbeae cryatala of 
iron arc never larger than a few mlllimetera and 
are tonenguently loo email for exact meaanrementa 
but maguetHo and pyrrhotln occur In fine large 
trystulH Magnetite choinlrally an oxide of the 
formula Fe 0 cry»tal)i/«B in the regular aystem 
forming oitohodra and rhombic dodecahedra Bome 
of whbh are four Inchea in length Pyrrhotln U a 
sulphide whith (ontaind from 16 to 39 per cent of 
sulphur corresponding ttpi)roxlinateIy to the formula 
Je 8 or l^c 8 It (ryHtHlliZM* in hexagonal pyra- 
inIrtH and jirlHins belonging to the hexagonal »yt- 
tem Metallic iron crystHlIlzes In small cubes 
belonging to the regular syBlem In some of the 
expfrlments (hf BubstancPB were employed In the 
form of small rods but they were more generally 
used In the form of thin plates (Ut from the crystali 
In various dlreel Ions The dlametera of the platea 
tnngHd from Ml Inch to 4/5 inch ac(Ordltig to the 
Biz<_ cf the frvslnls Only the larger platen could be 
employed for exact measurements Very groat 
Importance, was attached tn having the plates per 
fettly circular and of uniform thicknens throughout 
hence very great care was ta oductlon 

Hefnuae of their fragility they wm* n uk nnd to glass 
plates with ( anada balsam and cover glasses were 
fasteiM d over them 

A detailed description of th( experiments and meas- 
iiieinents would netesBarlly b4 too technical to have 
general Interest I will merely mention that two 
general methods were employed In one the crystal 
plutc waa MUBpeuded In a horizontal position Iwtween 
the jtoltH of a magnet and the force with which the 
ixternal niagnotlL field turned the plate was meas 
ured by the torsion of a aplial spring by which the 
pinto was suspended In the other method a gnlvan 
onietor was employed to measure Ihn current Induced 
In a (Oil of wire when the niagnetlxed crystal plate 
was Inserted in the coll The results obtained by the 
two luithods always agr<H«l \ory closely The first 
(xperlments the results of which were published tn 
1896 related to magnetite ronsldcrable surprise was 
cteaicd bv the discovery that magnetite although per 
foctly regular In crystalline form does not behave 
like an Isotropic substaiict In the magnetic field 
ITpon a mile ronsiderflllon however this result dm s 
not HpiKar so surprising for Thomsons theory U 
based upon the assumption that although the mag 
netlvatlon of a crystal may be unequal In different 
clirnctlons It Is In each direction proportional to the 
Inienstty of the field We have already stated that 
although this law Is obeyed perfectly (at least with 
nny strength of field that we can produce) by dla 
magnetic and ordinary paramagnetic bodies it 1b ned 
obeyed by ferromagnetic sijl>gian<eB either Isotropic 
or crystalllxed 

Hence Thomsons theory does not apply to ferro¬ 
magnetic crystal! and the conclusions drawn from 
this theory with regard to the magnetic behavior of 
crystals of the regular system do not hold In the 
case of ferromagnetic substances When s plate of 
magnetite cut perpendicular to any one of the crystal 
lographtc axes was placed tn a weak magnetic field 
(31 5 gauss) It appeared perfectly Isotropic but when 
the strength of the field was increased the magnetlxa 
tion In the direction of either axis was found to be 
much smaller than the magnetisation In a diagonal 
direction When however the strength of the field 
was BtlU further Increased this difference gradually 
disappeared until with a field of 1 000 gauss the mag 
netlcatlon became equal In all directions and 
attaiuect Its maximum or saturation value of 482 
magnetic units The limit of saturation of good 
wrought Iron Is 1750 Hence the magnetic capacity 
of magnetite Is 3 6 times less than that of soft Iron 
and nearly equal to that of nIcJkel (490) 

How can these phenomena be explained? Let us 
suppose that the crystal Is composed of a framework 
of Iron wires one third of which run parallel to each 
of the Ihroo hxcb A plate cut from suth a crystal 
at right angles to any axis would present the appear¬ 
ance shown of a rectangular network of wires (Fig 
1) When such a plate Is magnetlred In the direction 
of the axis AB the magnetic force unleas It Is 
extremely strong exerts an appreciable magnetising 
c^ect only upon the wires which are parallel to AB 
as it Is very difficult to magnetl/e a thin wire trans¬ 
versely Hence the magnetlrjitton affects only one- 
half of the wires of which the plate Is composed If 
on the other hand the magnetic lines of force run In 
the direction of the diagonal CD both the wires par 
allel to AB and the wires at right angles to AS 
became magnetised In this case only a component of 
the magnetic field acts upon each group of wires but 
as eac|i component exceeds 70 per cent of the entire 
strPDf($h of the field the total magnetisation produced 
Is greater than In the former rate In which the field 
waa parallel to the axla U can be computed that this 
dtffeyfince beglna to mfiulfeat tUelf when the strsogth 
of the field Is about 40 gauM The Tmnfshlng of fhif 
differefioe In very strong fields It tarpltlned by the 
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this explanation by oogatMiOlifig such an artlfieUl 
plate of fine Iron wime and ghoWiiig that Ht Mg 
netlc behavior ta identical wtth that o/ the plate Out 
from the crystal of magnetite. Of eourae ve are not 
to regard the crystal aa being really compoaed of 
iron wires The tame resuHa would follow If the 
molecules were arranged In strings like beads^ and 
these strings were stretched In the directions of the 
three axes (Fig 2) Here the molecules form the 
spires of small cubes and the structure Is called a 
cubical spatial arrangement or space grating' 
(Raumginer) Hence the magnetic properties of 
magnetite bring us back to the old space grating 
theory which has long been used for the explanation 
of other properties of crystals 
lu the more exact investigation of magnetite which 
wus undertaken by the writer In connection with 
these first experiments other very remarkable 
phenomena were discovered in some plates cut perpen 
dtcutar to the axes of magnetite crystals Tn the 
weakest field of 315 gauss the magnetisation was 
stronger along one diagonal and weaker along the 
other than along the axes As the strength of the 
field was Increased the magnetisation along the 
weaker diagonal Increased rapidly attaining the value 
of the axial magnetisation with a field of 63 gauss 
As the strength of the field was further Increased the 
phenomena approached more and more closely to those 
of the typltal plates first described 
How can we explain these remarkable reiulU? Shall 
we assume that magnetite which has always been 
regarded as a typical representative of the regular 
system of crystalll/atlon belongs tn that system only 
In appearsneo? After very thorough Investigation I 
concluded that magnetite does crystalline regularly 
and that the results above observed are secondary 
phenomena caused by fiasuree In the substance of 
the crystal I picture the crystal crossed by numerojs 
narrow flssurea parallel to each face of the ootohedron 
If the fissures In the various directions are equal In 
width a plate cut perpendicular to the axis would 
be represented by the left hand drawing of Fig 3 
In this case the fissures diminish the magnetization 
only slightly and to practically the same extent m 
every direction If on the (ontrary the fissures 'n 
one plane are wider than those In another a plate 
cut perpendicular to the axis will be represented by 
the right hand drawing of Fig 3 Here It Is evident 
that the flssurea will diminish the magnetization along 
one diagonal more than that along the other and that 
the roagnetUatlons In the dirtclluns of the two axes 
will be equal to ca<h other Increase In the strength 
of the field will diminish all of these differences 
Hence we see that the study of the magnetic prop 
ertles of crystals gives an Interesting Insight Into 
crysUlllne structure The results thus obtained have 
been confirmed In many Instances by observatlonB in 
other fields of crystallography For example the pres 
ence of the fissures mentioned above Is Indicated by 
the fact that the cleavage planes of magnetite are 
parallel with the faces of the ootohedron A second 
proof Is furnished by the fact that the octohedral 
crystals have perfectly smooth and glossy faces but 
the rhombic dodecahedra always show distinct stripes 
running parallel with the longer diagonal of the 
rhomb These stripes are the Intersections of the 
Internal fissures with the faces of the crystal 
Still more Interesting results were obtained with 
pyrrhotln Tt was discovered at the outset that 
pyrrhotln which crystallizes In hexagonal prisms Is 
scarcely susceptible of magnetization along Its prin 
ripal axis The magnetization In this direction la a 
thousand times 1c^ than In the plane at right angles 
to this axis which may be called the magnetic plane 
The three secondary crystallographic axes, which lie in 
the magnetic plane are found to be magneilcally 
unlike The phenomena appear entirely Irregnlajr 
In one plate the greatest magnetic permeability is 
shown by one axis In another plate from the aame 
crysUI by another axis etc Here therefore we 
have again an i^reqt deviation from symmetry with 
the crystalline form But while In the case of mar 
netUe the deviation Is only apparent In pyrHiotIn It 
Is real The real magnetic properties of pyrrhotln are 
Intelligible only upon the assumption that the crystal, 
apparentiy a hexagonal prism is really a cosglom 
erate of elemenUry rhombic prisma placed In three 
different positions (Fig 4) We are not to suppoee 
that the crystal is made up of three rhombic prlnma, 
but that It is composed of minute rhombic prlsttg 
mingled In an Irregular manner, so that one type pre> 
ponderates In one part a secotid Tn Mother, etc. 
(Pig «) 

An attempt was made to teolptg fan thdoe 
fJementary crjrsUls A crystal which ifahiNd a 
marked preponderance of one of ^ t|iM tioMite 
was cut i^n two. one of the pfeep Wb^h ftkiMd 
pr,poi>4M«m« to iftm m.inlm 

(Uy««« m 4 tMi proowi WM wStf nipinr 



ciMt ini«nc)to nthnMoit, ,jiq* 4aiwlpai 
rhomb was prodneed g i|eld At a fe4r hinMhrod 
while in the peijMwklaf^ d^reotiott sattuafioff 
not complete with * fMA of il,0Ad gahML tTer titeoal^ 
of ccfmpietenosa It mgy be adM that In the 4^lieftlMi 
of the principal aals perpekdlcolar td the nu^fnette 
plane more than 800 0^ gkuse wotitd be rehnlred Id 
produce magnetic sataration. The limit of satnfal^ 
of pyrrhotln is 47 units, about onaienth that of 
netite and one^thiftieCh that of soft Iron 

These peculiarities of the elementary cryStala M 
be explained by the Simple assumption that Um aola- 
cules are arranged according to a reciaUgulay pdUUt 
but at unequal Intervals aioni tha three axM, sq that 
they form long rectangular parallSlpplpeda. (Ftg. A) 
It is evident that the magnatle strehgth would be 
greater In the direction of uo, in which the moH- 
cuIm are near together thin In the direction of 5b 

In the elementary crystal of pyrrhotln aataratloa in 
one direction is produced by a very weak ittafiietic 
field When we consider that the fragmente satuik* 
Ined were yery email and always contained uome 
admixture of the elementary crystals of the other 
two types we may be forcod to conclude that axoe)iit 
for these obetacles aaturatlon would have been ob¬ 
tained with a still weaker field Hence Prof Weiss 
makes the bold conjecture that the elementary orye- 
tals of pyrrhotln are always, even tn the absonoe 
of external magnetic force magnetised to saturation 
in the direction of maximum permeability 'Hiis 
assumption Is In harmony with Weiss s electrcmlc 
theory of ferromagnetism, according to which mag 
netic saturation In one direction always exists tn 
ferromagnetlo substances 

This condition of magnetic saturation Is not ob¬ 
served In larger fragments of pyrrhotln which con 
tain crystals of all three types so mingled that they 
almost neutralize each other When the large crystal 
Is placed In a magnetic field the magnetization of 
the elementary crystals cannot be Increased aa these 
are already In the condition of saturation but these 
crystals are turned more or less and the strength of 
the magnetization in the direction of the field depends 
upon the amount of this action 

Weiss 8 theory Is not a vague speculation but Is 
supported by many exact meaiurements of the amount 
of hystereals the angle between the field and the 
Induced magnetization etc We are tempted to ex 
tend to ferroiDognetir suhstancps in general the atruc- 
lure which appears to be possessed by pyrrboUn We 
may regard each of the small crystals of which Iron 
Is composed to he always magnetized to saturation 
As these crystals He In all directions they neutralise 
each other up less they are turned by an external 
magnetic field so that their magnetic axes become 
approximately parallel 

Hence we see that the study of the apparentiy 
recondite field of crystal magnetism on the one hand 
gives an Intereatlng insight Into the structure of 
ferromagnetic crystals (which can be extended by 
analogy to other crystals) and on the other hand 
suggeats many valuable Inferences conoernlng the 
nature of ferromagnetism and magnetism la generaL 
—Prometheus 


CKwmieal MUnotewn 

Thx word 'oil In Ite more oomprehenslve and 
everyday use Is made to include hydrocarbons, like 
petroleum and also many aubsUnoes that have an 
oily appearance, such u oU of vitriol/ which Is not 
oil at all but snlphniio aold Strictly speaking the 
mineral oils tncludliig alt petroleum produeter are not 
oil although we speak «of ‘*coal oil and **keresene oil/ 
and the companies that supply us with those prodBOtt 
are called 'oil companies. 

The highest autboHties do not incUide ta (heir nets 
of oils the mineral hydrocarbons like naphtha, pacaifia 
and petroleum but treat only the two wetinMasd 
groups^-fixed oils and fiUs, and ibe essratiai or vola- 
tlte oils 

'Ooppwai** la a eopspicttooii example ot Ptwmlcal 
misnomer It is no\ copper, but ^Iphate, ef Iron, 
'Salt of lemon" kgs notkltig whatepm* tn do wHh the 
fruit of the lemon-tree, but is pptadliuaf blnoxe|ate, or 
potash tiwhted with oxallo aold. 

OaiheUo acW" is np addh but a phenol In 
ture it Is anted io th# ateohoM, ahd bap only aTtgU 
add pcepdrttda; ''lodk-uteter* «howt no cgaee ot oada? 
"aulphndo ether'* .oeatalna no en^ttr. apd u 

teed** teaattrdy inadoaiittofdilM ^miad or 

sliver aid^ 

not legit 

Ttiisi 4lilaaiHdg r ^' 



39 


‘!(a|8Nwne! AffjisKfif sumJffmnr h>. m 

Power Production from Solar Radiation* 

A Plttn for tKe Exploitation of Natural Sources of Power 


Txie problem of tbe oommeroUl utlllutlon for tb« 
production of power of the energy of oolar rndtatlon 
the wind gnd other intermittent natural aotirres U 
a double one The energy of the eouroes mutt flrat 
be changed lo aa to be available in form It muat next 
be etored ao aa to be available In time 
Aa regarda the second of these two points one uf 
the expedients which perhaps naturally suggests It 
aelf^ namely the me of storage batteriea is commer 
dally oulte out of the queitlon owing to its htgb cost 
The method actually employed Is storage by gravity 
Two reservoirs are constructed one at a considerably 
higher level than the other and the water Is flrst 
pumped up and then allowed to fall as desired and 
to actuate a turbine A cubic yard of water falling 
through one thousand feet U capable of giving out 
energy eoulvalent tp one horse-power hour If we 
ooDsldsr the possible plana for carrying out this pro¬ 
ject the arrangement which perhaps first occurs to 
us Is that of building a tank at the top of a tower 
But ibis Is Impracticable tor cither the volume of 
water required is excessive or else the height of the 
tower becomes prohibitive 1 he problem aasumea 
more promising form If the upper tank Is built on the 
level of the ground and the lower tank at the bottom 
of a deep shaft Kstlraates were obtained from throe 
different firms of mining engineers In Pbllmlelphia 
Whli^b showed that a shaft one thousand foot deep 
could he dug properly timbered and the ntnessary 
chambers hollowed out at the bottom and ferro con 
cretod so as to withstand the water pressure at a 
cost not to exceed two dollars per cubic yard Aa 
sumlug two weeks storage and an efficiency of 75 
pel cent the capital cost per horso'power will be 
|37 50 Assuming Interest at four per rent and depre¬ 
dation at two per cent the annual cost of water slor 
age facilities exclusive of the pumps and turbines 
win therefore be approximately |2 25 per horse power 
Tenders for the pumps and Felton turbine wheels 
for a 3 000 horse-power plant show that the cost of 
these is approximately |12 60 per horsepower A1 
lowing four per cent interest aud foui per cent de 
preolatlOD this makes a total annual coat for pumps 
and turbines of one dollar per horse power The total 
annual cost of storing one horse-power by the nega¬ 
tive gravitational method la therefore |1 00 4* $2 25 
an $3 25 

Am regards efficiency water storage has the ad 
vantage over the electric accumulator The energy 
eflioiency of a storage battery Is generally given as 
about 65 per (ent 1 e approximately 80 per cent on 
Charge and 80 per cent on discharge 
With water storage it Is safe to assume an energy 
efficiency of 89 per cent both at charge and diiUiarge 
giving a net efflolency of 80 per cent 
We have next to ooneider the method of obtaining 
the energy from the sources There are two main 
sources available aolar radiation and the wind 
To obtain an Idea of the amount of power which 
aolar radiation represents under normal working con 
ditions a lon^-continued series of measurements were 

*Alirld(«l rrom a papor nad lutfura tht Hritiab AnttHiNtun fer th«* 
AdvaBWWitl uf Hdrnca 


By R A. reggenden 

msde by Prof Very who found that the amount of 
solar energy received per annum at the earth s sur 
face on an area one hundred metera square In the 
places Indicated is on an average as folloas 

Kilowatt hours 

Central Europe 4 000»000 to 6 000 000 

Northern United States 5 000 000 to 7 600 000 

Southwestern United States lOOOOOOO to 15 000 000 

As regards the amount of power to b<» derived from 
the wtnd tests made during a period of one year on 
a steel tower 420 feet high at Brant Rock Mass 
showed an average of 800 horse power at the shaft f 
a windmill of 800 feet equivalent diameter These 
figures are about 30 per cent higher than those ob 
talned by Danish experiroenters the difference la prob 
ably to be attributed to the fact that the Danish ex 
peltoientB were made near the surface of the ground 
To utilise solar radldtlon It it proposed to use a 
solar tank containing water heated to about 100 deg 
C • The steam so generated at atin08i>heri( pressure 
Is to drive a low pressure steam turbine which open 
ates the pump lx)w pressure working 1b resoited to 
becauBO with this arrangoment the transpaient top of 
the chamber containing the woiklng fluid can be made 
very thin and has lo withstand practically no pres 
sure The transparent roof la designed of double 
thickness and contains wire netting Imbedded in the 
glass as a protection against hail The working fluid 
floWB In a thin stream acrosa the bottom of ihe solar 
tank and the thickness of the stream Is vailed auto 
maticatly with the aniount of radiation received 
Ihe working fluid coutalns a small amount of potas 
slum die hrumaU The glass forming the transparent 
covering contains a small amount of Butphatc of iron 
Huffle tent to give It a pronounced greoniah tinge It 
boB been found that by this meaim the glass can be 
made totally reflecting for wave lengths correBpond 
lug approximately io those emIttiMl by the heat of 
watei while remaining fairly tiansparent to the radl 
at Ion from the sun The thermodjnnmlc tfflciency of 
the Bystem is approximately fifteen per cent and it la 
anticipated that about ten per cent would be obtain 
able on the shaft of the steam turbine 
From tendiiH made the costs per horse powet have 
been found approximately as follows 
Solar tank ||0 

1 ow pressure steam turbine and condenser $2'' 
Dynamo |15 

Adding to this the cost of the pumps aud the water 
turbine we obtain a total of $62 50 for the first cost 
per horw-power for the ntachluery exclusive of the 
reservoirs Allowing Interest at foui per cent and 
depreciation at four per cent and two per cent for 
labor we obtain a value of |6 25 per auuum per horse 
power aa the coat exclusive of the reservoirs Adding 
in the coat of the reservoirs we find $8 50 as the actual 
coat per horsepower 

It will be seen that these figures compare favorably 
with the present cost of producing power from coal 
Moreover these estimates are excessive for tho reason 

* ara mil sw«r« (hst s lemperat ru much v tlT I ^ t v r 
been obUUned In pubtlel ed i xparlm i tal work Kn 


that It la proposed to operate a windmill plant In con 
Junction with each solar radiation plant The load 
will thuB be greatly evened and a much better all-day 
aud all year efficiency obtained because the wind Is as 
a rule more effective during cloudy weather and at 
night time 1 e at the time when solar radiation Is 
diminished or absent The stoiage reservoirs em 
ployed in connection with this sc lar plant are of 
touise available without acldltlonal cost for the wind 
power Installation 

AsBumlng a solar tank 200 mt t rs square we may 
exptc t to rerelve i total radiation of aj proxlmately 
twenty million kilos alt hourw per atinimi Assuming 
an efficiency of ten per c^nt we should get two mil 
Hon kilowatt hours at tho steam turbine shaft On 
the basis of a seven hour day the solar radiation 
plant would yield an average of 8(H) horse-power Add 
Ing to this tho energy derived from the windmill we 
obtain a total of about 1 500 horse power 

The figures given above are for average conditions 
Tho location of tbe first |)Iant is on tho whole much 
more favorable It is sltuaied at a copper mine where 
the veiiicai shaft Is already available and where 
worked out lateral chambers are used for the lower 
reaervedr A portion of tlu pumping maclilnery also 
Is provided at the min thug further reducing the 
cost of Ingtallatfon 

Ihe following is a conipaiatlve c.stlmaU of the osts 
of producing one horse ])ow»i fu on* year by steam 
gas engine water power at Magari halls and the 
pipscnt mc.t))od Ih iHlitnaleH arc based on a plant 
having a capacity of lOontn horse powci oin rating 
undo averaj^o conclltluiib 

Cost per 
horse power 


Method of giiieiHliiik power icr year 

Steam 815 00 

Qas engine 10 00 

Water power at Niagaia hails 8 75 

From Inteimltlcut natural sourc h 4 10 

Water power unde i eXLcpilonally fav irable con 

ditioDH 2 0 


It will bo soon that while this method of producing 
power is much cheaper than a steam or gas engine 
It is approximately on a par wiHi water power under 
fairly favorable conditions such as prevail at Niagara 
Falls Ibis Is because In the present method and 
with water power the capital first cost Is the detormln 
ing factor The capital first coat por horse-power by 
the present method using a solar tank Is approxi 
mately |62 50 and using windmills In conjunction 
with the solar tank approximately |4^ The capital 
first cost at Niagara Falls is approximately |40 
The new method gains chiefly from the higher fall 
and from the cheaper and more efficient water motor 
also from the fact that only one seventh as much water 
has to be bandied and that there are no dams lo 
build or large buildings to erect It loses from the 
fact that a pump has to bo supplied also a steam tur 
bine and solar tank or windmill The method there¬ 
fore may not be of ao much value In places favorably 
situated for obtainitfg water power 1x>calltlee ao 
favored are however comparatively few In number 


Th^m Argon Procoss 

In A pftp«r presented to the Aeademle dee Sciences 
M Oeot'gee Olaude shows that it Is easy to obtain 
argon to the laboratory by using oxygen furnished 
hy the liquefaction of air to begin with In practice 
tuoh oxygen Is above 95 per cent pure and the prln 


clpal Impurity at least with the oxygen which the 
OlAude process procures is argon whose volatlltty Is 
intermediate between those of oxygen and nitrogen 
Otpy a lack of tightness In the oxygen compression 
nj^niAtus would give a predominance of nitrogen 
PAysan At 95 per cent, for Instance contains normally 
vaqrs than 8 per cent of argoh and hence it Is a raw 
apAUrtal which U three times as rich as atr for the 


arfpa p^rdoess Bealdeip the oxygen Is much more 
Abaorbed ttlan nitrogen In the method used by 
b* abeorbs the oxygen by means of copper 
AM by that of magnesium We can re- 

ggtll tbf in the metallio tftate and the expense 

nih ^ imall owtog to the low peroentagi 
TM oxygen is taken ftom the steel bottle 
ant amilM expansion valve It Is SMkt Into 
■ to^ 0m ^ re4nced copper and henm to 
MtoM ^ itMdttt traveteas a attatter Im 
heated to t«IM. 

m fartw 


or oxygen The absorption of the oxygon by copper 
takes place very rapidly and would cause the fusion 
of the oxide If the delDery of gas were too high but 
we should avoid such fusion In order lo kcH^p up the 
poroeity of the mass this allowing of an easy recupera 
tion of the metal by a hydrogen treatment so that in 
practice we use continually the same tube For in 
stance he uses a copper tube 60 centimoiers (23 6 
inches) tong and 6 centimeters (2 36 Inches) dlaiii 
eter heated over the whole length fiom the start of 
the operation by the flaine of four Bunsen burners of 
the butterfly type The tube is charged with 2 6 kllo- 
i^mtoes (5 6 pounds) reduced copper mixed with 
some fine turnings to as to increase the permeability 
of the mass An iron tube Is charged with magnesium, 
the tube betog 40 rentlmetsra (16 7 inches) long and. 
8 eentlmefters (118 inches) to diameter, heated to 
redness on a grating The copper oxide is placed to a 
silica tube so by 8 centimeters (118 by 0 78 inches) 
kept at low redness This apparatus allows of treating 
S titers (86 cubic feet) of oomren per minute and thus 
we bbtato 4 to 8 liters (USt to 170 cubic feet) of 
argpn per hour during 8 hours, or 8 to 18 liters <888 
to W 7 ouble feet) before exhausttog the owpOr The 
bipt xnethod of foUoWliig the operation Is to take at 
thaAtpH tha denslilee pt the gaeee ooUeeted nntlt we 
due Ho new obsenradana 


n( ed be made before the last half hour for the opera 
(ion Is very regular and the absorption quite complete 
The retuperatlon of the topper by hydrogen In the 
same roudltions of heating as above can be completed 
11 loss than IH hours 

Tba Pennsylvania Railway Company announces 
that it has instituted a new plan of training men to 
maintain and operate signals It has appointed four 
signal apprentices who are college graduates The 
different divisions of the linos east of Pittsburg have 
started signal schools where experienced men give 
instruction to the division signal employees The im 
portance of this step is indicated by the fact that 
whereas In 1902 there were but 7 891 Interlocking 
functions In operation on the tines east of Pittsburg 
In 1908 this number was 20 725 These tunotlons are 
operated by 8 793 levers A total of 12 408 signals 
Is In service covering 3 385 miles of road or over 
70 per cent of the mileage Signal apprentices will 
serve a three years course and will then be eligible 
for the poeltlott of assistant signal Inspector In the 
signal engineers office After attaining this they 
wilt be ocmildered tor appointment to the tolknrtog 
positions Assistant supervisor of signals superrlsor 
of signals tospector, agststant signal engineer, and 
signal engineer 
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SCIENTIFIC AS^ffiRlCAN SWWKSNt INtou^'S^^ 

THe ‘*Holy Mountaii^^ 

Hxplonng in the Sinai Penmaula 
By- Harold J Shopstone 

Afti ouuu the famoua Monastery of St Catherine be seen the probable locality where the laraellUee steamer entered the harbor of Tor The •on was jnst 
on Mt Sinai Is visited every year by a number of crossed the Red Sea. rising orer the bluest peak and It was very Inprad 

Grn k and Russian pilgrims the Sinai lenlnsu a raav Our steamer had seen forty nine years of hard ser slve and beautlfol The Itttie harbof Ui i^roteeM Inf 
Ik sa 1 0 bo little known either to Buropea s or to vice and bore marks of it on every plank, every a natural breakwater of two coral reofs with itist auf 
Amer a s Yet Its ancient history renders tt onp of door lock seen ed to be worn out so that there was Sclent space between them to allow a boat to entMT 
the n et sa re 1 paces In the world while I s preclp continual banglnk day and night When the vessel Tor Is the great quarantine station of illgiims return 



hkhtiwu ai thk oasi ok kl wai i n htheast k r b a\d pRKiAnijr hill ok aaron so callud krom thk TRAninos that ox its summit tub 

T R hb R RAA H W I I K GOLUKN CALF WAR RBT UI 



THK SUMMIT OK JKBBL MUSA WHKRB MOBE8 BBCKIVBD rail TAX COMMANOKBXTS 


THE HOLY MOUNTAIN 

Itous mounUlns wonderful gorges atrange fertile pitched and the stem was raised out of the Ing ftom Mecca ThMw to an gxo^ietltly arranged 

oases full of Be luuin life a d Its monastery perched water the rudder shook and vibrated as If It series of bnltdtngi for the use of the tMan^Uhed pU 

high p the barren heights make the region one of could not stand a second wrench Some few hours out grtms and the fumigating and dl^nwUng qnarteia 

untold li terest to the traveler we lost the anchor In thirteen fathoms of water This are colossal structures very modsrd S&d dutte up te 

In view of these facU an account of a somewhat ex was daringly recovered by an Arab dtver He was date. This International quarantine statton la «Q 

tensive t ur recently made In tho Peninsula may not let down on a leaden weight, attached a hook to the livened daring the period of the detentton ef pQirims 

be without Interest 0 r party umbered four each anchor which was then drawn up In all the man by many thousands of **tbe fikUhini tamping out, IT 

hailing fr m a different co ntry One was a member was three minutes under water The deck of the ves they are too namsrons lor ^ rooms 

of the American OoJony In Jerusalem who acted as eel was full of devout Mohammedans making their la ld04 there were tnaap as IT 000 hlVj^ It 

pboto^apher and with what res It the accompanying pilgrimage to Mecca. There were ISO of thdm, and time l^sre mttot elmNs jbdh ds^s Withddi h dMh 

photographs must testify After geutng our pomlta they seemed enough yet on the pr|ylomt voyagh this fore the IrS stlip|p|d t%dir lOiNf 

from .the Sgrptian War Office we took boat from Sues same vesMl earned 606 of these {fllfrtobs^Vhp by foroo Her abd tksfW* sfero rngny dsathil amon| 

We sf|5 bad totters f re om endatton to the convent took possession of the first and fODOhd-eM aooqm mpliltfide pld U dMHitd !• 

Mt Sinai from tic O ( onvent of Cairo As modatlouA The crew could offer Pb « tKd Will* fni IMImJMbem tUd h|hlsil^ 

vtf Htvamed ojt of the haibo of Sues leokiDg weet illgrims wmw iwell gmied thai^ Hr \ 

pard toward tlm amuntalns of Atakah there nonld Our first v|ew of toili ***** ^ wm# d Aw tSu 
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ii, mi 

tec CM ultftttec tkf IMA wD«N tiM twu iMd atood 
nmatad On ttwOte iliht of tin r«0MlM of •oanroi 
teteHaa. wbo tnviw AM, hM Im«b bnriod In the 
MBd uadfr ik§ tmtM by thflr oomndM Th« Tiling* 
gf Tot wlU no doubt dtriadte into InBtgnlflonnoo now 
•Indt thorn if o rgiirood oonnoodiig the Domuouf ond 
tho Hftft i mirodd with that of Modlon and moot of 
tho pUgrlmi will forolr prtfer that route But one 
onlr hopof that tho oamo onergetlo moaaarea for pro- 
Tontlag tho aproad of eholora plague ete by theae 
rotumlng hordeo of derotoeo wHl bo adopted by the 
Tufklah authorltloe at tho quarantine etatlon on the 
ICoooa railroad otherwlae tho health of Buropo will 
bo greatly Imperllod 

Aa aoon aa we dropped anchor in Tor harbor a aall 
Ing boat came out with tho superior of tho Orook 


and another at Tor Thera are only ahoot 0 000 to 
6000 IphahHanta aa that la alt that ean bo lupportod 
on thla barren ponlnaula. Tho Araha are dlrldod Into 
tribeo each tribe baring a Sheik who wlolda conoid 
orablo authority The eaorod aaaodationa of tho 
region draw a number of pllgrlnu chiefly Rnaelan and 
Greek to the Conrent of Mt Sinai Theae, of oourae 
need oamela to carry them and tbelr water and food 
so In this way a number of the Bedouins gain a liTell 
hood Many own a few palm treee either on the plain 
or In the Oasla of Blran They take the dates to Suex 
on camelbaok and trade them for corn and n lllet 
Although the moantalne are a barren yet many 
ahrube and planta that grow being aromatl ar 
much liked by camels goats and sheep and a fair 
number of goats and of sheep are raised 


Dortbeaaterly direction aiming for Wadi Hebran TIm 
wind was blowing hard and the sand atung our faces 
considerably After traveling two or three milta we 
came to the Oasis of Bl Wadi where we stopped long 
enough to water the camels and to fln our water skins 
from the well of good water From here the ground 
became less sandy until it Anally grew bard and 
gravelly This continued until we reached the foot f 
the mountains just as the sun was disappearing when 
we amped for the night 

Tho viow from o r tert wheu we woke early In the 
nornlng will ne e te forgotten Tho peak of Mt 
s rbal so rugged a 1 \ oelng was 1 t t y the sun 
which was rising over Jebel Ka hrrln Tho plain 
was studded with large b ) lers of gra t whi h had 
beer wash d low bv the winter torrents a d here 




conTant thara to aaalbt uS in landing He told us that 
Pdf oamtia were ready and we could at once com 
bhtpee w Inland Journey When we got to shore 
hOtPTer we found that a contract had to be drawn 
UP between ua and the Bedouin Sheiks and that 
4Vhlr took no leas than three hours to com 
plats eatltfaotarUy Aa tho Bedouins taka It In turns 
to ofoort parties te Mt Stoal and every one claimed 
It Wfa It tdok additional time to ibiaUy 

]|M^ thotr aaft itaootlng. 

^ Bfimi Beafniutev It niay be added la bounded 
a# m ^ tbs daaart Tib or the wilderness 
dn tha 

auA^ t|la east hr tie Oiilf of Akaba It Is governed 


We were very cordially entertained at the Greek 
convent at Tor during the few hours before put stait 
Aa soon as we arrived we were taken Into the com 
fortable reception room and the usual Jelly served 
A tray Is brouidit In on which was planed a glass of 
Jelly several spoons and a little glass of date brandy 
and you are supposed to take a spoonful of Jelly only 
Once one of my friends to whom It was passed and 
being unacquainted with the coatoms thought that 
he had to finish the whole glaaa of Jelly But after 
five or sU spoonfuls finding that Impossible the host 
seeing the predicament my friend was In came to 
(he rescue and explained the mannr of prooedur 
it waa about noon by the time wo t od our l>adH ar 
ranged chcaen our riding camela and got started 
^e etruai across the daoert Or plain of Bl Kaa In a 


and tho eg w a si Ittlra tree S after movlug 
from our camp we came to tho ontran o of tl e valley 
of Wadi Ilobran and found on the steep cliffs of the 
rocky ravine several Slnaltal nsrrlptlons These 
were n wtly Nabataean ut t y a leople that inhabited 
the rock t own city of P tra and worshiped sun moon 
and stars 

The mad along this Wadi is quite good and during 
the s{ rl g there Is a stream of water here Bven as 
we passed In September there was water flowing lor 
some distance from the fo ntain I ead and all along 
the sides of the little brook grew lux riant vegetation 
At noon time we rested mder h sbade of a group 
nr pain trses watered by a little si ring Tl is w is 
lie most beautiful part of the Wadi Here were sup- 
ported several Bedouin families Tl ey were Just 
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Sfttherlng tbelr crop of diitofl Tbo mon Mall7 oUsnb 
tbe and rut the datei off In big oluiton Tboso 

are picked off rtn stems and dried in Incloaurea 
fenced In with palm branchea 
As we ascended dating our ride In the afternoon 
the valley became more sterile with no water and 
little vegetation The road too was rough and At 
a height of 3 000 feet we came upon our first sight of 
the only remains of former habitation These were 
tbf Mawatnls » sort of low stone buildings which the 
Ftednulns attrll ute to the Isiaelltes The tradition la 
that for |iol< lion against a plague of mosquitoes 
they were built by ihtm but scientists think they were 
rlihfr giuvifl nr huts of the ancients 
As we wished to \1 r 1I Wadi Flran we left the main 
route t) the (onveni and amped for the night In a 
desc latf nrII y with no water and no verdure except 
HOiiie jiiiitier buelus During the night we heard the 
taughiiig of tl ( Itytnas They are quite numerous 
here and many of tht giaves of the B<doulns which 
we passed had le<n dug Inl > hv these repulsive anl 
mals wbl h piiy on cot pets and carrion In these 
mountains wild goats arc found and occaslonatlv 
loQi urds Befotc sunrise next morning we were off 
the Oasts nf Hran deteimlntd to return to our camp 
that night \\o were much struck by the strange 


«Qfl«r|ng from fmr, awM| 

water in some 0^ lb« «Qfll9li#Mg 

almost entirely of datga JSr Abott ttboia wa |m 4 tthr 
vereed almoat the entlra oiute «&d emng to thi roUU 
of an old convent Thtt wag ona of tbo groat oaotofii 
of the Anchorites In tha early oentorlei. and the ildii 
of the valley are foU of thglr tdbibg They cam to 
this spot as U Is at tha foot of Mt Serbal which the 
earliest traditions aflrm to ba th^ fiUnal of tha Bible 
Later as tbe monks of Jdbal Musa, at the Monast^ 
of St Catherine bacama powfifnl, tbay claimed that 
around their locality transpired all tha aets oonnaoted 
with the giving or tbe law IDoaebiva tba earliest 
Chrlsttan historian gives tha Oasis of Flran at the 
battlefield between the Israalttas and tha AmalakHes 
On our return to camp we simply retraoed our steps* 
returning by the eame route wa had come and noxt 
morning set out for the Monastery of St Oatberlne 
As we were traveling along, suddenly one of tha 
Bedouins began examining tbe ground and following 
some track He then assured ns that a carnal of his 
bad passed along there tbe day before They can tell 
(heir own animals by tbalr foot prints, and as they 
allow them to roam at will over tbe mountains for 
months at a time they get very expert tn tracking 
tbpi when they need them They always ke^ 



wp 

tqr tfe* iwmin, .* 

uw» ciwiwl m pip wiy nititbi Wf 

vlTKiB to toOiAa «i Vptjr uptt f«wrt;to^ 

the monastery on looonnC pt A Wtgb* sf vawgli Wd 
promised them d^lvajrabca if ih«y Fould NMdlk* Thigr 
did ao and found that the tormadtars had dfaat^^nardd 
But tourists agree Utat they have Since returbad 
tinulng our upward tray we next e(>ma to go aidhw)^ 
through which tha path leads Long ago a d»tmlt 
named St Stapbenout eaalously guarded tha ggtA and 
would allow no one to ascend the Holy Mountain ualeas 
he could prove his worthiness and that his reCbr4 tras 
good Tf this was proved he would administer the 
sacrament and allow the pilgrim to ascend One day 
he was found at bU post but lifeless 
The path after twisting In and out among huge 
boulders of granite, suddenly opens on a small plgteau 
with a gigantic cypress tree attd a round moupd or 
hill in the center The monk told us that here Mosea 
gathered the elders of Israel together Hefe also is a 
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Btaum of blatk dlnrito in tbe gray and red granite 
alopffl These acuinR lun Invariably from north to 
fauuib and tho dividing line between the different 
oloia 1 b as marked as if it had been cut with a knife 
As we neared tSadl Flran we could see where the val 
loy 1 arrowed t > uuly a few yards In width Thit wpa 
ut M Huwab |U« Arabic fnr little door Undoubt 
ediy this pass was utllired by the Children of Isriol 
In their jnurnev to Sinai aa thtro la no other route 
prmti able for a large body of people 

boon afU r tbln ua we tuined i bend In the valley a 
most cxqulstie picture nut our eyes It was the be 
ginning of the Qaais of l<lian the veritable Pearl of 
Sinai Out of the apparently parched desert sprang a 
beautiful stream of water making an Eden of the 
next seven miles of the Wall No one can appreciate 
such a change such a j imp from sterility Into fer 
tnitv urxleSB they have actually traveled the wearv 
desert and come to su h a haven Our ride through 
the palm gm^as was very enjoyabh as they were full 
of Bedouin life At no other Reason of the year could 
we wltnesned the dot* harv mL which WAS JUSt 

hedng gadi rtil Afl«r Dm rintcR ur* gathered almost 
all tin Aial»H I av* tin and seek the hills and 

plateaux where pastur# Is obtainable lor their *anl 

Duite. Wa uotioad tkga many pa^la lu tha oaMi wart 


a few hours Journey from a aprtng The road woa 
very rough and tedioua at Nabk el Haweh, but we 
were well repaid when we got to the summit of the 
defile The view was grand and oommahdlug, Jehel 
Musa Jebal Katherine and many other peaks loomed 
Into view From here our goal was In irtght A ride 
of a few hours more brought us to tbe hospitable 
Monastery of 8t Catherine We pitched 0|p tent In 
the convent grounds and at once went to pay our re¬ 
spects to the monks and to present our letter of Intro¬ 
duction They had already got wdrd of our coming, 
so were on the lookout for ua. 


(hapel said to mark the cava where the prophet BfilJah 
rested wh«t fleeing from Jeubet, and wlmi^ he hbard 
the sun small voice From this point to tbf the 
ascent is very steep but thanks to the toonhSi it is not 
difflcult, as thay keep the steps in repair The 
summit of the mountain is s thige mass of ebUd 
granite Tha upper point Is over 700 feet high and 
here is pointed out the roek where Moses saw the glory 
of Ood pass by and where he received the Ten Ooip 
inandments dome cme desoMbad tha Tleit heia 
as looking upon an enlarged section Of tba kaopti* It 
Is wril put fbr flo greater gesofat^ or bleskness 


The monastery or convent os It is generally called could be found anywhere isbsTXtjlBeH&e OloSe by^ 
although only monks reside here Is bu|lt tn a narrow Is very Imposing It ts the highest peag ol ^ range 
vslley, at the foot of Jebel Musa, It hss almost the Toward tbe east are seen chattt after ehalp of sogiher 
appearance of a fortieps having a massive wall sUr- looking aountgips Slid beyotidtba OUU of Akgbsu 
rounding It And such It was for we learn tha^ Jus- After deioendibgto theiaoMstery wa Spent theriNg 


tlnlan built a fort on this slta in tbe fourth oentnry 
expressly for the protection of tbe monks. Ha also 
strengthened them by a present of IDS Romaii abd 100 
Egyptian alaves with their wives and ohildrsn. The 
descendants of these very slavssi tha Jebstiyfh,^ Still 
live at tbe convent and serve the ipohhSf altireugfa they 
Have adopled MobammedaUligt, Thstw afs hew gbpui 
twenty five mhnks Hving h«Nb o# 

Gtm, Ai tb» mawtt to omt 


of tit* t»r Id TWttav^tli* ItoAUtir wlwra piWi* 

um "OoMoa 0 * 11 '' *M ttoni OB ta* n*la pt 
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01^1614^ W« wwr# mui^ BorprUud at Melng the 
ttUMBt •! ■ thmvai^ * 14 * with the hell tower 

^ It oliai^ W* loamod that the ereotfoD 

df tlAt siofAda ii«a a dlplopialto move on the part of 
thu mdIklQi to aavo thamielTM fh>m mamore by the 
IjUi^iaihttadana, elnoe tbronth tbetr care of the mosque 
tbay thhi obtained the faror of the Islami The 
U an early ChrUtUn struoture buiH in memory 
of the Transdanratlon of Chrint The mosaics which 
adorn the apee arc very old and very valuable The 
monks took ns to one side brought a table and with 
an a(r of great mystery opened s email marble sarco 
pbagua out of which they took the skull and one 
hand of St Catherine the martyr of Alexandria 
These remains were bedenked with most costlv Jewels 
Bach of us was presented with a souvenir ring taken 
from the coffin 

We next visited the Chape] of the Burning Busb 
where we bad to take off our shoes for It was holy 
ground The library was of most Interest to ut as 
this Is where Prof Tlschsndorf dlstovered In 1844 
the Codex Slnaltlcua a Greek manuscript of the Old 
and the New Testament It dates from 400 A D He 
was a German scholar and devoted his whole life to 
the discovery and the study of ancient biblical manu 
tcripta On thts errand he vlelled all the libraries 
of the Bast but quite uncxpec ediy found this the 
*^ear] of all his researches In the Sinai convent 


He saw some leaves of parchment In the waste paper 
basket and was told that two similar lots had been 
burned Among them were parts of the Greek 
Beptuagtnt the oldest looking niAnuscrlpt he had 
ever teen He was allowed to take what he wished 
of thnn and got forty sheets but he displayed so 
much Joy with his gift that the monks suspected 
their value and would give him no more On hts re 
torn to Burope he tried by every means to procure 
the remaining sheets but without success Fifteen 
yean later he returned to Sinai armed with letters 
from the Csar On knocking at the door of the con 
vent one of the monks put out hts head over the 
ramparts and after reielvlng hts letter the monks 
lowered the rope and hoisted him up Still he a 
rpmpllahed nothing and was preparing to leave when 
the steward of the convert Invited him Into hts cell 
tdUl iHlowed hhn a bundle of old manuscripts which 
he fouhd was Just what he was searching for This 
Ume he concealed his Joy and carelessly asked if he 
could take them to his room while he found out their 
real value They were given to the Czar and are now 
in the library of St Petersburg 
Out return to Tor wss by a different route from 
tbs one we came by We went south and followed 
Whdl Ilia This is the most picturesque gorge in 
Staad especially for the grandeur of the predpltous 
rocks or cliffs that Inclose It They rise on either 
Side In some Instances two to three thonsand feet 
The bed of the torrent Is narrow not exceeding five 
yards In some places and through this rushes a 
mighty volume of water after a rain storm sweep' 
iDg all before it We camped for the last night of 
our deeert journey at the mouth of thts gorge Tt 
irtui most oppressive and hot At midnight the ther 
monleter registered 100 deg FI 


Alcohol 

Nnwrnotm alcohols are known to the chemist but 
that which he describes as ethyl alcohol is the one 
which Is meant when we speak simply of alcohol 
Primarily It U obtained by distillation from a great 
variety of matertals-^wlnea sugars grain and various 
other subsUnces—eaqh of which yields a spirit con 
tafnihg various ethera. essential otU and other com 
ponnda Which give it a characteristic odor and flavor 
When Intended for drinking purposes In the form 
of whisky etc the retention of some of these varl 


ous Ingredients Is necessary but by a special process 
of distillation It can be obtained free from them 
which caae It Is known as **pateut or * silent spirit 
Water Is aiwsys present In this and the strength of 
the irilsnt spirit may vary greatly One partlonlar 
vhrtfiy of still la reputed to produce silent spirit 
dhkJtOlhliiS only S per cent of water which Is praoti 
qglly equivalent to what we call absolute alcohol but 
there is much more water than this and the 


nML has to be **reetlfl«d by redistilling In the 
#(MbS ofd^hjarT process of production the result of 
j tap iM h to d or reottflcatloa ta a product con 

UmMif abffidC per cent hy volams of pure aloohol 
and tt pir of water* which is known aa reetifted 
wins ConttQuing the same proc 
^ Wttl|qdlted«ne thatmtity of water any farther 
k la necessary b^ore a stronger 
_ By sneb treatment It ta, bow 
^1^ aeariy aSl the water* add 

oaat fteabis thq iwui la 
‘ ‘ atyeMth of tUa 

m m£ im at 


^lippuamrf Nft m9 


th% parait and ftroabeat alpohoi obtainable but tt la 
expensive, and itroagnr than la always required If It 
ta to b« sued mixed with water, we may juagt aa well 
purohaes a weaker and slightly cheaper variety and 
the next deAntte strength is the sooalled reotlAed 
spirit ” wMob contains 84 per cent by weight or nearly 
IK) per cent by yolume of pure absolute alcohol This 
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rectified spirit In also known as spirits of wlno I ut 
the latter term being also used somewhat vaguely to 
cover alcohol in general it Is usually best to ask 
definitely for letUfied spirits 
The next definite stieugih of alcohol Is known as 
proof spirit or as splrltus tenulor by the druggist 
This U a standard strength adopted by the revtmie 
authorities and It contains 49 per cent by weight or 
about r? per rent by v( hime of lure alcohol CXher 
strengths of al obol are frequently described In terms 
of proof spirit so that it la well to understand whal 
It means Rectified spirit Is often described as ^6 
over proof which means that the addition of o6 
parts by measure of water to 100 jarts of rerilfled 
spirit win give proof spirit It also means that we 
must take 156 parts of proof spirit to get as much 


of rectifled spirit with 10 per cent of wood alcohol or 
wood naphtha This compound was sold duty free 
and could be used fur most of the purposes tor which 
pure alcohol was wanted excepting of course that it 
could not be used In medicines and U was assumed 
that no one would care to drink It as a beverage 
This assumption proved however to be a mistake it 
was drunk In large quantities and bo some years back 
petroleum sulMrtltutod for tht wool uplrit the new 
compound being \eiy unfortunately still called 
methylated spirit This 1 h alloi^od to be sold as freely 
as the old spltli 1 ut lestrl tionn have been placed 
upon the sale of thn t rlgtnal real n ethylated spirit 
The newer compound miscalled methylated spirit but 
more properly described as denatured B[trlt Is use 
less for most of the purioses for which the older 
variety was cmpl v d It is Indccl of tittle use for 
anything ex opt burning and tie mni ifacture of var 
Dishes It aiinot l>e u<ied as a thea| sulstltute for 
pure spirit in cheinlral and phjtograihl work and 
therefore If the tost f p ire hi Irlt i a mldciatlon 
the old methylated hi rlt whiib is now known aa In 
dustital spirit mu^t be piocured 

Unfortunately thire is yet anotl ei variety of so 
tailed methylated spirit whlth consists uf the ordiu 
ary denatiir d spirit with one oui c of sheila lls- 
solved In ea h galltn This fa ttchui ally calh d 
methyHtod finish l ut olshoiH freq lontlj supply it 
when methylated si irit Is asked for little d In some 
tases It is the onlv kind ktpt in sio k 
Al ohol la ia*Hl for a variety f purpos s In photog 
raihy for drying negati\cs mixing tarl n wnsltl^ 
lug baths n aklng vainishes and aim tlnies for diH 
solving di-Vtl iping agmts For all these purposes In 
dustrial ul oU 1 an Vi tised safeh though we prefer 
pure spirit for d veUpera In inaklng up Bolntlons 
wikh alcoli l th r< arc one or two points that should 
be n )ti 1 An ixt irc of al d ol ai 1 watei Is of less 
bulk than the sun of th xolimes of the two Ingridl 
sntH the shiinkuge being great si when Ti. I measuTeH 
of al ohol arc added to 4 7 )f wattr I he total m as 
ure of the mlxt ire la not lOt but only *16 racasuns 
so that the dlu mutton (f volume Is ^ ri ler uit Hu 
m 8t Imiortant point to d serve is that this shrink 
ago of volume is ac mpmlel by i marked rise ■'{ 
temperat II ao that If w- alia dcvcl phg agent dis¬ 
solve 1 In akohol to water at njrmal tcinr»rature thi 
raixt ire will for some few minutes b well abdve the 
nonnal trmi^ratupt and the losultlng developer mav 
be too warm It Bhould iherefoto always he cooled 
down before use —British Journal of Photography 

French Dutterfly^ Farms 

TiTKKf are in Irunie h itterfly faru s the objett of 
the faincrs being to rear rare gtnera of the Bomby 
cldie the silkworm family By crossing some new 
varieties have been obtained and these are much 
sougbt after by museums of natural history 

Fndcavors are also being made In Franco to act 11 
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slcobot os is contained In IbO parts of lectifled spirit 
Weaker splrita are styled under proof and 20 under 
proof means that 100 parts of the spirit contain only 
80 ports of proof spirit It Is ueoesssry to avoid con 
fusing proof spirit with absolute alcohol which is 
neariF 4ouble Its slrongth 

A goM deal oC confusiofi has arisen ov«r the mat 
tor «f metluriatod spirit OrlgliukUr metbylotea 

ot • iBlitar» oC •* pw wat 67 valcht 


male sp lea of silkworms indigenous to other conn 
tries The farms contain oaks allanthus trees pines 
plum trees castor oil plants and other plants the 
leaves of which 9 * rve hh foo 1 for tht caterpillars 
iyOciKins ire hatched on braitc lies piut (ted by gauxe 
and for Ibe soke of uufoiiu iempviatiu th< iua« t» 
aie oftiii ktpt III a t »oin unlit after Urn first muitlug 
when they are placed on bushes in the open olr and 
prot4N)M from birds by coverlnis of muslin or tuUs 
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soENTiFic AimscMi mmmim 

TKe Kni^^Ht Valveless Mdtor 

A Hi^ly Efficient Hyctrocerbon Enjoin* 


Tub oarlleat exploaloD motors those of Lenoir and 
(HLo were constructed on the model of the steam 
tmglno from which they borrowed the slide valve 
Separate valves of the ordinary type were subsequently 


ders oonnected in pairs l*he top of each orlindsr haa 
two lateral orlfloes whlob eommunioate reopeotlvaly 
with the supply pipe A and the exhaust pipe S (Fig 
2) The cylinder is surrouiided with a water Jacket 



hm l-lllh KNKlHr \AL\>1ESH MOIOR 


adopted and fui many years siuh valves were employed 
In all explosion motors but a tendency to revert lo 
the urlglnal sointiou of the problura hua recently 
become manifest In several mot ora of rctent Inven 
tion the valves an rtpla(td by sliding devices which 
however aic not opirat<d li> the piston and b<ar no 
resemblance to the slide valve of a steam engine 

Separate valves have la on trieil and condemned 
They are necused of causing many hrpakdowns due 
to broken valve nals and adhesion of the valve to 
its seat They also throttle the entering stream of 
gas and make too much noise It la true that some 
motors provided with valves are almost silent and 
that most of the objectionable features of the valve 
are not Inherent but are due to faulty construction 
At very high spteds however the valves fall to follow 
the lontour of their operating (ains accurately and 
run wild pausing a great loss of power as shown by 
the indhator diagram 

Hence valveless motors are coming into vogue The 
new Knight Hew It. Bingham Merceded and R^naud 
motors are of this type The Knight valveless motor 
which appeard to be nearly perfect In construction 



Pig 8-VERTICAI hU TIOW OF TYLINPER 
OF KNIOHT MOTOR 


and operoiioa (a now made and ua«d by the celebrated 
automobile firms Iflnerva In Belfluni Pankard-l^vaa 
sor^n Frami Mercedes In Germany and Daimler n 
h ngland 

Ulnerva Knight YaWetaaa hga lour cyltn 


and is lined by two thin hollow cylinders or sleeves 
Af N whi« h have large lateral openings and which 
move in such h manner Uiat they control the asplra 
Hon and cxhatist of gas by bringing these openings 



4 -IHE ARROWS SHOW THB 8HuRJ AND 
STRAIOHT COURSP OF THB OAKFS 
IN A \Ar\FLE8S MOTOR 

opposite the smaller orifices of the large cylinder at 
the proper limes These sleeves are moved up and 
down by the rods S and F connected with eccentrics 
on the shaft A (Pig 3) which makes one revolution 
In ca< h two revolutions of the main shaft Q In a 
motor of 8G horse<power the travel of the sleeves is 
one Inch while that of the piston Is more than five 
Inches Hence the velocity of the sleeves is less than 
onc-tenth that of the piston The opening in the 
sleeves are so wide that the gases enter and leave the 
cylinder much more freely than they could do through 
valves 

The motions of the sleeves and the positions and 
dimensions of their openings are to adjusted that 
each port Is closed by one or both sleeves during three 
fourths of the cycle and Is kept open during the remain 
Ing fourth of the oyole by the slmulUneoue apposi 
tlon of the openings In both sleeves upon the orifice 
In that side of the cylinder During the first down 
stroke of the ptston (aspiration) the Inlet port Is 
open and the exhaust port closed during the first 
iTp stroke (compression) and the second down stroke 
(explosion) both ports are closed during the second 
up stroke (exhaust) the exhaust port Is open and the 
Inlet port closed At the end of the cycle, however 
the exhaust port remains open for a very short time 
after the inlet port haa opened so that the products 
of combustion are completely espelted by the enter 
lug gas 

This motor is very silent, especMUly at high speeds^ 
and Is so flexible In operation that gpM of an 
antomobtle can be varied within wry ‘frlde llinits by 
simply controlling tbo admlisionr id AiUtn- 

entfal not he used, eattepk Ihr ahtd 


backing Another great advantage Is pressntM by 
the constancy of oomi^restioii which li dtfflotdi fis 
obtain with ordinary motors Moanse of leahaga at tbe 
valves which also causes ths earhuretar to werit hadiy 
and produces a tois Of pbwer The absolute ooostahoy 
of oompresslon In the Knight motor is the oauis of Rg 
perfectly uniform speed for the Intervals hetwesh 



hw l-DIAGRAM OP CYUNDKK OP KNIHHT 
MOTOR 

successive explutious cannot be vigorously equal 
unless the oompresslon Is always exactly the same in 
all of the cylinders In order to satisfy*thls condition 
there must be no leakage and the cylinders must be 
exactly equal In volume It Is impossible to obtain 
this perfect equality In castings but the cylinders 
of the Knight motor are worked to the required 
dimensions and polished so that they present no pro* 
Jortlons containing particles of carbon which might 
l>erome incandescent and c ause premature explosions 

The moving sleeves art^ lubricated by oil which Is 
drawn by capillary action between them and between 
the outer sleeve and the cylinder and which fills 
horizontal grooves on the outside of each sleeve 
(Fig In these oonditions the width of the Interval 
between the m^rfaciis Is within reasonable limits, of 
comparatively little Importance All escape of gas 
during the compression is prevented by a ring 8 
(Fig 2) which Is pressed upon the Inner sleeve by 
a spring and by a thin layer of oil between the ring 
and the sleeve 

The vital parts of the Knight motor are the moving 
sleeves and the rods which connect them with the 
eccentrics At I 200 revolutions per minute, the nor 
mal speed of the 86 horse-power motor the mean 
vclocltv of the sleeves Is only lOO foot per minute 



Fie S-THB ARBOWB &HOW THtf UWO ARD 
CROOKKD CfOUIWa OP TJIB AASSS IK 
A MOTOR WITH VAhVBS 






coniMeti]i( roa la 6S pouada tor tba iiutar Slaam AbA 
88 pounds tor tho outor aloaro. Haaesi tlwre la prad* 
tlcallr M daafar irt firaotura. Tho w«ar of (ha alstdia 
and tha powar oaasaaad In oparatlng than aco alM 
Aatfiglbto. Aa thar ara Artraa by oocantrlda, 
by oana, thoy eaahoi go wild at tba bMMLaoMAA 
Tbay ojm aB4 oWaa ibo porta otaofir 
tbatanto aaf tbair opaAltiaa 

!« • oy M u ft 'a a' ia toab «k -•* 








itAtVM 21, IWl 


SCIENTIFIC AMERICAN SUPPLEMENT Na J829 4"» 

ftnd without thu vaWoIm motor tho form of tho explotfou chamber deeervee epeolal meMurinj; about five Inchett each way developed 55 d 

dO the Tblred itmtor only 36 borbe power notice Both the top of the cylinder and the top of home-power oontinuoualy during a nm of 5 days and 
at 1^006 rOTohiUoAS par minute la another oompara the piston have a spherical curvatuie and the con 14 hours at 1 200 revolutions per minute and consumed 
ilre tebt two larier motors the Talvelen motor oaTltiea of the two face each other By this con 0 86 pint of gasoline per horse-power hour The 
devmoped nearly 46 and the valved motor barely 86 struct Ion the surface Is reduced to a minim um with motor was then placed on a car weighing about 2 tons 
hwraopower at 1400 resolutions In each case the respect to the volume and the exploding gases retain whl<b made a tour of 2ir4 miles at an average speed 

Introduction of the bleevbs made the effective dlam their heat and pressure longer than they would in a of 42 4 miles per hour The motor was returned to 

eter of the valseless cylinders smaller than that of chamber having sharp angles between its bounding the shop where It developed an average power of 
their oompetltorbi the dlflerenoe amounting to H iooh surfacee The result is a smoothness and flexibility of 57 26 horse-power during a run (t hours at 1 200 
in the smaller and 1/6 inch In the larger motors operation comparable to those of a steam engine revolutions and consumed 0 'T pint of gasoline per 

The inventor dalms that the power consumed by the The Knight valveless motor has been subjected to horse power hour Hence It had gained 2 horse-power 

motor Itself has been measured by experiments in many tests which have yielded some surprising by use 

whicdi the motor was driven without gas by an elec- results For example a motor which produced 66 Tlie valveless motor especially as it Is represented 
trio motor and baa been found to be only 18 per horse power at 1140 revolutions per minute at the by the type above described marks great improve- 
oent of the power developed by the motor when beginning of the experiment developed 66 horsepower meat made at a time when the cxploeion motor was 

operated normally at the same speed so the Sffflcicncy at 1180 revolutions after running one hour A believed to have attained Ks maximum efflclenry 

of the Knight valveless motor Is 87 per cent motor of 88 nominal horse^power with cylinders It can be surpassed only by the turbine 

TKe Geological Society of America 

Report of the Annual Meeting at Pittsburgh, Penn 


iHL twenty third annual meeting of the Geological 
Society of America was held In the Oarnegte Mu 
seum Pittsburgh on December 27th 28th 1910 under 
the presidency of Arnold Hague LI D of the United 
States Geological Survey About one hundred mem 
hers were in attendance and forty rt\e papers wer (u 
the programme thirty one of which weie real In 
full or presented In abstract with the aid usually of 
lantern slide illustrations and numerous diagrams 
and maps One of the principal papers of the meeting 
was the address of the president upon The Origin < f 
the Thermal Waters In the Y llowstone Park In 
which Dr Hague summed up the results of many 
years of study in the park carried on mostly by him 
self and by parties working under his direction He 
concludes that the waters of the geysers and springs 
are meteoric in origin and that thdr elevated tern 
jHjrature is due to aqueous vapors rising from the 
deeply burled but still hot igneous ro(k of the region 

Of the papers presented by other members If the 
Society by far the most Important was that by Dr 
K O Ulrich of the United States Geological Survey 
entitled Revision of the Paleosolc Systems of North 
America This revision takes Into consideration all 
the work done upon these wldesj read fundamental 
formations for the past three-fiuarters of a century 
and win form an octavo volume of about three hundred 
pages when publlsbod It will d )ubtlcs8 arouse more 
dlsouBslon than any similar attempt at exact classlflca 
tton that has been undertaken 

Mr N H Darton of the United States Geological 
Survey gave a brief summary of the results of study 
log the Lilt of Underground Temperatures In th 
United States that he and several asne lotcs have be n 
gathering together during the mst Iifteon years A 
sslf registering thermomotcr ot special type has bwn 
used In making observations In about one thousan 1 
deep borings The rate of Increase of i mperaturo 
has be« n found to be qulb variable but In places 
there Is a marked relation to the geologic featuies of 
the region 

An Unusual Distortion of the I^ower KltUnnlng 
Coal was the title of an Interesting communication 
presented by Mr Richard R HUc of the StaU Geo 
logical Survey of Pennsylvania Of the whole Alle 
gheny series In western Pennsylvania no horizon is 
more regular and continuous than the l»wer Kltum 
Ding coal Indeed with Its accompanying clay It is 
one of ths best keys of the series While there are many 
changes and local variations in the sandstones and 
shales caused in many cases by distinct erosion In 
tervala this coal while not always workable is uni 
formly found over a large area It Is not marked 
by distinct foldings or dlstoitlons but by parallelism 
with both the under and overlying strata At the site 
of Dam No 6 on the Ohio felver on th© ©astern edge 
of the Beaver Quadrangle between the towns of 
Rochester and Freedom a recent i allroad cut exposes 
in a distance of some 600 feel a series of foldings In 
Tohrlng the strata betw<en the base of the T^ower Kit 
tanning clay ^d the borlson of the Middle (Upper) 
Klttannlng coal (about 35 feet) in no way Involving 
the nndsflying strata or those abovo the horizon of the 
Middle KlUannlng coal 

Tbs next paper was by Mr W T Leo of the United 
tftilthd Geological Survoy upon Fuither Evidence of 
an Onbonftrttolty In the flo<jal1od Laramie of the 
Jtaion Coal Field. New Mexico This Important series 
Of ooaVbeOrlng rocks Is now shown to he divided into 
pn4^ oaob of whleh carries coal and the evidence 
la no# vAvettt oonelvsivo that there was a time break 

S U two foro(atk«* The lower U variable in 
and tbO obMrTarions indicate that the 
rt W atu M l«j th* iraooofomlty «m 


By El O Hov©y 

an undulating plain Purthermor© the character of 
the conglomerate base of the uuKr basin shows that 
this plain was one of ©rosl m 

ProfLBSor William H Hobls cf the University of 
Michigan followed with a RUggestlv© paper on Ro¬ 
lf atlog Paltcrns lii the Relief and in the Structure of 
the Land Ihls raper was a dlacusslon of pattoins 
of relief which In many dlstri tb tepoat themsolvcs 
Ilk© a diaper design in architectural ornameutatloi 
Such patterns hav© their rlgln in a fracture system 
Intnrsectlng the outer shell of the lithosphere and are 
lest displayed In high latitudes because thoie the 
vegetable (over Is scanty and frost action is thf 
lomlnant weathering process Wlieic a cointry has 
further been partially submerged Ibro ]gh depression 
the expression of such patterns Is strikingly brought 
out In landscape and map alike Studies made In 
Norway during the past season have shown that thf 
origin of such patterns In that distil t is In part ex 
plained by the spreading of joint walls at more or 
less regular intervals within each series and resulting 
heavy frostwork on those plan s A lino of drainage 
m(e established stream erosion «nd In some cases 
mountain glaciation have shaped the valley which Is 
excavated Patterns of relatively amall size not only 
repeat but further gr up ihemselves Into diaper Ilk© 
patterns of higher and higher orders A compilation 
of data from widely aeiarated districts in both North 
America and Lun pe i ©veals the existence of a prl 
mary pattern con nion to all areas which is bowcvei 
locally obscured by the superlmposltlon of ad lltlonal 
disorderly fractures Much light Is thrown from 
these studies upon the nat re of geologlrnl faults 
which Is also confirmed by later studies li sdsmf logy 
The upper surface of th great Trlassl trap sheet 
In Montgomery (oiifv I enusylvanla sometimes 
shows a network of lines which dosely resemble the 
sun cracks produced In a dry mud flat Tbes» war 
described by Mr Fdgar T Wherry of T ©high IJnl 
verslty who stated that the lines were shown by a 
thin section to consist of roarsely crystallized augit 
and feldspar traversing a fine-grained ground mass 
and ho accounts for them by regarding them as shr nk 
ago (lacks developed by the sudden cooling of the 
molten trap against the contiguous shale the cracks 
being then filled up by molten material from the in 
ter lor of the igneous mass 
A note of the recent International Geological Con 
gress which was held In Sweden was given In a paper 
by Professor James F Kemp of Columbia Unlversitv 
who described certain of the pi©Cambrian rocks (f 
Sweden and compared them with the (orreapondlng 
rocks in North America Much of Sweden is occupied 
by granites gneisses and schists which boar interest 
ing resemblances to similar rocks in (Canada New 
England the Adlrondacks and other American regions 
Thege Swedish beds are economically Important for 
their content of iron ores and for their value in sum 
places as sourros of building and ornamental stones 
This paper was followed by one on The pre-Cam 
brlan of Southeastern Ontario by Wlllet G Miller 
and Cyril W Knight of the Canadian Geological Sur 
vey This region Is classic gronnd in American ge 
ology and its rocks form an important part of the 
geological backbone of the continent but they are ex 
tremely complicated in their relations one to another 
and they still furnish field for active Investigation 
A sketch of the local geology of the city of Pitts¬ 
burgh was given by Dr Percy B Raymond formerly 
of the Carnegie Musenxn^ hut now of the Canadian 
Geological Survey Dr Raymond said in part The 
city U situated along deep trsnohee, cut by the preaent 
rivera and In abandoned yalWya of preglacial itreazna 
Both were cut in a nearly larrt plataao* wboae aurfm 


Is from 600 to 600 foot above the i resent water level 
Terraces and river gravels are well exhll lied at many 
places along the abandoned valleys The strata under 
lying tbo city are of middle and late Ponusylvanln 
I oal ULoaurc) age almost the whol of the Cone 
ma igh and Monongahela series being well exposed 
The nearly continuous exposures along the rivers af 
ford an oxcellont opportui ity for tracing tie various 
bods and many liU rcstli g changes In sedimentation 
including eroslonal umonformltles may be seen 
Professor GllNit vin Tngen ot ! rlnr ton Unlver 
slty in a papoi upon The Shtwang ink Grit aid Its 
Facial Rolatlonshita brought cut Lt u shallow water 
origin and shore cl irncterlst b (f this small but 
Important formation stretching fi u Shawangunk 
Mountains southwe^stward into lenisylvanta 

I hen Ur Pony E Raymond described briefly Ihe 
C I azy Forn atlon In the Ottawa Valley making some 
new Bubdlvlslons and coirelations with the New York 
beds and showing the Influence of ancient geilogical 
features as barriers to the movement f animal life 
Professor D W Ohem of the University of Okla- 
hi ma gave a paper upon The Stratigraphy i f the 
lower Pennsylvania (coal measures) of Northeastern 
Oklahorna in which ho gave a brief summary of the 
subdivisions of Home two ibousand feet of rock strata 
Dverlng an area of arm© 3 700 sq lare miles The 
beds consist of limestones rich In fossils sandstones 
nnd shales poor In fossils and some beds of coal 
A paptr by 1 rof ssor William J Sinclair of Prlnn 
ton N I and Mi Walt r Granger of the American 
Museum of Nat iral History described in some detail 
the Focene and Ollgocene of the Wind River and 
nig Hnin Uasins In whldi h lulhors stated In brief 
that r mfe rtable suptiposltlm of Wind River beds on 
Waaatfb an 1 unconfnmabU lowei Ollgocene on Uinta 
Bridger Ixiwer Focene have recohtly bon found In 
the Dig Horn and Wind Hlv r Basil a resj actively in 
northwestern Wvon Ing These stru imal deptoealons 
partly Inclosf 1 ly th Big Horn BrldgerOwl Creek 
and Win I Rl\ r M inUIuH wore i ( Ivlug sediments 
during the I w r I o n and I^w r Ollgocene 1 it 
fcinco then hav be n sulj t 1 to deep dissection by 
strums and wind erosion exposing s Hons of the 
teiltlary Ailing Nonv< IconIr sediments i riMlomlnate 
In those terltiarj beds derived In large part from the 
locks of iho surrounding mountains shown by the 
abundant granite gnelsn and ssndutoue pebbles in 
the channel sandstones interstratllled with the alter 
nntely banded red and blue or yellow clays of the 
Wasatch nnd Wind Utver and by the presence of 
a koBes in tbe Uinta Explosive volcanic eruptions 
are li dlrntftd by a few narrow tuff bands in the 
Focen (Wind River) but eapeclally by a great flow 
of andesitic agglomerate In the Lower Ollgocene 
Fine windblown slits highly calcareous marls and 
siliceous spring dciKmlU (ihakodony and opal) 
(haracterlz the Ollgocene ul ov the horizon of the 
voltaic m Id flow Buggestloiiu wore offered In 
planatlon of the alternation of color bands in tbe 
Eocene clayH baged on llthologl and paleontological 
data Early Terlttary orogentc movements Involving 
renewed uplift of the Big Horn arch are demon 
strated by a great marginal anticline found In ihe 
WasaUh and by the numerous sandstone dykes ap 
perently of seismic origin contemporaneous with the 
accumulation ot the Wasatch clays 

A Quantitative Classification of Meteorites by Dr 
Oliver 0 Farrington of tho Field M iseum of Natural 
History is an attempt to arrange meteorites In ac¬ 
cordance with the quantitative system of petrology as 
proposed by Messrs Iddlngs Cross Pifsson and 
Washington One hundred and twenty five metsorttes 
have been assembled all of which fall vrltUn two 
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ria*ife#K of bnsi*' tavftH w propowd hy thw authors 
hut th Jrtajoilty of thf fftHn ftio outxidf' of thfl groups 
lit Utf h Irirfhtrial imls uluatl) okoi 

Sortie Important papers on cHjonoiuic geology wore 
read The first of these was by i rofessor J A Bow 
noclcer of the State Univeisity of Ohio upon The 
( linlon Sand aa a Source of Oil In Ohio The author 
related the bUtory of the exploitation of gaa and oil 
In different parts of Ohio with parrJcnlar reference 
to the distribution of the ( Ilnton waud and Jta position 
somewhat east of the (enter of the Stato where pro 
ductivo Tht sand was originally torrdated with the 
t Ilnton formation of New York but It Is now eon 
sidered to he oldei it outcrops in the extreme south 
western roimr of thf State win re It is barroDf but 
it lies so low In the eastern part of the State that 
it has not been reached by the deepeat borings The 
wells from this sand have furnlslied first gas and then 
oil the latter somt times being of reraarhable clear 
ness and purity Explorations are now in progress 
looKlng toward tho ext enslon of the oil produc 
Ing territory toward the north central part of the 
State 

*1 his paper was followed by a valuable (ontribuUon 
entitled Notts on tho Oeologital Kelatlonfl of Oil 
l*ooiH Sltuattd in Rtglona of Monocllnal Structure 
by Dr Frederirh G Clapp of PlUsburgh Pa The 
author said in part Partlctilar reference is made 
to the oil poolR of flouthc astern Ohio which may 
nearly atl be clasaiaed os situated on monocllnal 
structures UeologtslH and oil men have generally as 
aumed that geological strutture was of little assist 
ance In predicting the positions of pools of this class 
The main object of this paper is to show that geology 
Is of great value In this as in other classes of oil 
Adds and that good prcdUtlons may bo made Ihe 
detailed structures of sevdal w( 11 known oil pools are 
glvon as oxamples U baa t» tn dlsfovered that In the 
great majoiit y of cases the ot 1 has accumulated at 
positions wheie the change In rate of dip is com 
monly proportional to the abnormality of the generally 
uniform dip The positions of accumulation are also 
Influenced by structural ravines crossing tho sand 
Although the structure of the sand may be quite dlf 
ferent from that of tho surface formations it can 
nevertheless bo calculated to a ronslderable degree 
of accuracy from the surface by faking Into account 
the change in intc rvals which Is comparatively uni 
form for a given locality 

M( tal mining was not «ntiroly ovorlookod on the 
programme and an Interesting paper by Professor 
Frank K Van Horn of the Case School of Applied 
ficipnees Cleveland Ohio dealt with The Occurence 
of Si her Coppei and 1 cad Ores at the Vota Rica 
Mine Siena Mojada Coahuilg Mexico The author 
said In nbstrai t These ores on iir on the contact 
or a short distance below the i outset of an add breccia 
with an underlying limestone of Cietacoouft age 
lliere are some IndicnlioUR of a fault plane between 
the two rotks suth ns day pd\agca and sllckensldes 
There are two types of ore a sliver lead and a silver 
copper series In the foinur group tho minerals are 
all oxldlred and consist chiefly of argontlferoua cerus 
stte along with native sulphur and some gypsum 
The bulk of the ores from this mine however seems 
to belong to tho silver copper group and contalng 
sulphides as well ns oxidized minerals Minerals 
notiied here wire chalropyrlte chalcocite covelllte 
along with nntive copper malachite azurlte cuprite 
and gypsum Another zone consisted of a siliceous 
llmcBtono mnlalnlng ujt to 10 per cent of barite which 
was impregnated with cerargyrlte and native silver 


Mere Ihe copper ^ ^ ^ 

< ceded 2 per tent BOme tfcfee ygitra gj|k> A 
dlscovc red In tho not them pAirt of thU 
ore body Along thia fgatt platto. illver and ooppor 
minerals of great iddmeas wero fotmd nixed vrlik 
more or leas barite Some of the mloergis poUoed were 
native ether argenttte* prouetlte. end^pearoelte, which 
has bnen found In but two or tocalitlee in the 
world At this point a mixture of erythrlte and tNUite 
was also noticed which eeoms to be the first observe^ 
tton of colMtU minerals in the district 
Turning to the glacial and physiographic section 
of goology there were several papers of considerable 
imal interest, and others ot wider bearing Among 
th) latter may be mentioned one by Dr William 0 A1 
den of the United States Oeeloglcal Sarvey upon 
Radiation of Glacial Flow as a Factor In Drumllfi 
Formation There Is a very notable dovelopmcnt ot 
drumllns In central eastern Wisconsin These are 
grouped in three more or leas distinct sets correspond' 
Ing to each of which theie Is a set of marginal 
moraines which are believed to mark the limits of 
the glacial lobe during the stages yrhen the drumllns 
were being formed The outer moraine ot each set 
marks the limit of the re-advance of the ice after an 
Interval of recession The drumlln belts and moraines 
show that ihe Ice was radiating widely to the curved 
margin of the lobe where It became thin In cones 
queues of the radial spreading and of the loss by melt 
Ing and ablation C omputatlons show that the spread 
Ing of the Ice under Its own weight alone would not 
account for its remarkable expansion Hence only 
the forward crowding of the more rapidly moving ice 
at the rear (north) could have supplied the requisite 
volume Though the stream expanded greatly so that 
friction was much Increased the remarkable develop¬ 
ment of drumllns Indicates that the basal Ice did 
not clog Such basal movement was probably due to 
the Ico being shoved bodily forward by the vigorously 
advancing tee In the rear this forward shove being 
superimposed on such internal flowage as was taking 
place It ifl believed that the application of such pro¬ 
pulsive force in the region of the center of radiation 
of such as mass which was tending to lag In every 
I art owing to great friction would tend to cause the 
longitudinal lines of flowago to spread and so develop 
stress along transverse lines These stresses though 
perhaps not causing the actual opening of longitudinal 
crevasses would facilitate spreading of the Ice about 
(obstructing plies of drift and their being shaped into 
drumllns rather than their ohlUeratlon by erosion 
U might also induce localised deposition In piles or 
rldgea which would later be shaped and might bo 
added to by the plastering on of drift Computations 
based on the Ice stream forming the second set of 
druinUns show the radiation to have been even more 
marked than In tho first case With corresponding great 
rr crowding forward of tho foaier moving Ice In the 
1 ear and more marked development of drumllns Com 
parlson with segments of the glacier which had equal 
initial widths but did not form drumllns shows that 
In the latter there was very moderate radiation and 
that unless tho Ice in the rear was moving more 
slowly than In front there was a decrease In the 
volume of the stream as It advanced as opposed to 
the increase in volume of the spreading of the ice 
under its own weight and with no forward crowding 
of the Icc Id mass there would be absence of lateral 
stress and of the tendency to longitudinal crevaMing, 
and this may explain the absence of drumllns Other 
factors than radiation are probably also Involved 
Prof Lawrence Martin of tho University of WIs- 
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tidal, but OB «B lalaud aad at th# bordsrk at tb# rats 
of from Ok to 11 ^ a di^, destroy^ fttroata aad 
peat bogs and modifying margthid drfihuida and 
rlae dsposits Qiilda glaelsr On Coppev River v^aa 
advancing at about Ita normal rata ha August,i 
tbe ice metting or diacbariing at lo^erga into Cop¬ 
per River Buflieieialv fast so that the front rsimalbiid 
nearly statUmkry During tbe winter of 
the rate ot motion Increased, a prerloosiy stg^nnl, 
shrub-covered part of the margin visibly advancing 
Into the forest at the rau of I to g feet a day dtus 
Ing June to October, ItlO when U was re-ihnpped 
at frequent Intervals Independently of this In 
oTMsed rate of advance the position of the ioe front 
in the river has oscillated durtug the summer with 
the stages of water in (k>pper River A $1,400,000 
steel bridge and the key to a railway system is 
threatened by this advance 
The social side of these gatherings is not its least 
important, and there were many conferences among 
tbe guests which were held more or less in private, 
the subjects of which were not entered upon the 


programme 

The Paleontological Society a daughter of the 
Qeologieal Society held its meetings on tbe 28th and 
29th of December They were attended by audiences 
that were highly satisfactory In point of number and 
as to personnel The papers delivered were decidedly 
technical In character and they covered a wide range 
of topics under the general subject of paleontology 
A Bec<md related society, the Association of Amertcgn 
Geographers began Its sessiohs on the gSth and kept 
many men In Plttiburgh during the remainder of the 
week The Association of State OeoIoglsU likewise 
held Its annual meeting during the week 

Thursday evening by invitation of the authorities 
of the Carnegie Institute the members of all three 
societies participated in an informal smoker at the 
Hotel Schenley at the close of the delivery of the 
presidential address by Dr Arnold Hague of tbe 
Geological Society 

Wednesday evening was devoted to the annual din 
ner of the Geological Society, which was preitded over 
at first by Dr Hague and was concluded under 
the leadership of Prof James F Kemp as toastmaster 
The reports of the offleers showed a good condition 
of the society and there are many applicants for 
membership The society lost seven members by 
death during tho past year aud there are now 828 
active members and 13 forolgn correspondents. The 
election resulted tn the choosing of Prof William M 
Davis of Harvard University as president, Prof Will 
lam N Rice of Wesleyan University as vlcepresi 
dent. Dr E O Kovey of the American Museum of 
Natural History as secretary Prof William Bullock 
Clark of Johns Hopkins University os treasurer, Mr 
J Stanley Brown of New Tork ofty u editor and 
Prof H Cushing of Western Reserve University 
os librarian for the year 1911 

The next meeting of tbe society Is to be held at 
Washington D C In connection with the annual 
oonventioD ot the American Assodatlon for tbe Ad 
vancement of Science 


The Light of the Shy 

Yatcjia has made a sciIpb of Investigations of the 
brightness of tho sky which may be summarized as 
follows On some iilghta when there la no visible 
moon or aurora and the sun Is more than 18 degrees 
bolow Ihe horizon the sky whether clear or cloudy 
l8 dlHtiiKtly luminous as a whole or in parts ITie 
1 rlghtnHss of Iho aky which usually Increases toward 
the horizon is uuinctlmes equal to that of the diffused 
light of the halt moon I rlntod letters and the figures 
of a watch can l>e road with ease and comparatively 
small ohjeda at conKidorablo distances can be seen— 
telegraph poles more than dUO feoi away for example 
If the sky on these nights is clear It appears white or 
pale blue so that the Milky Way can scarcely be dli 
tlnguUhed On the other hand there are dear nights 
when th© sky api ars almost black 

The bright ness ot th( sky cannot he caused by the 
stars alone for In this case it would be the same every 
night and would not increoso toward tbe horlaoB, but 
would rather bo diminished there by atmospheric 
absorption The variation In the light of the sky SQg 
gesls a ferrestrtal cause only a very small fraction of 
tbe lumtnoulty can be explained by dlsi)pnilon of light 
in the atmosphere as Is proved both by theory and by 
experlBH^nt Tntema ossumcH that the tarth is always 
surrounded by an aurora, which Ulaminates the eaUrs 
aky to a gfeatsr or loss d«free it is weU knoirn ttwt 


the charaoterlsUc green line of the aurora often ap¬ 
pears in the spectrum of the sky light even when no 
aurora Is visible to the naked eye 

Primitive Vacoinatlon 

Tjir November Issue of Hyglela the circular of 
the Intematlbual Hygienic BxhlblttoB which is to be 
held In Dresden next year, states that vaccination or 
inoculation which is commonly regarded as a triumph 
Of modem medical science has long been practised by 
the civilised races of Asia, and even by African and 
other eavagea probably ae a result ot Asiatic Influ 
enoe We first meet inoeulailon tor smallpox among 
the Chinese Lockhart gives ihe following quotation 
from an old Chinese manuscript, which was probably 
written early In the lUh century Tbe audento pos¬ 
sessed the knowledge of Inoculation for smallpox. U 
has come down to us from tha reign of Ohln tsuag of 
the T Ing dynasty and wen discovered by a philosopher 
When the disease breaks out tpontaneousty it is very 
serious and often fatal but when it U produced by 
mooulaUon It is usually mild and does not cause more 
than one death in ten thousand cassa" In Persia in- 
ooulation is accomplished by seratohing th# toxrnm 
and rubbing Into tbe eUgbt wound lOeadlng h#i 
ceased the pulverised aeorf whSeh jtalis a •miUb' 
poxpati#Bt Th# A«haBt##n«grt^g#ebN^ 
dnolu fhdQpdat# dim 9^ 


The Moors practise the same method The Siamese 
have the peculiar custom of blowing the scurf into 
tbe nose Aa Interesting colieoUons of material lUus- 
traung this subject will be shown at the Dresden 
exhibition 


An latoresUng sidelight on Chinese raRways is ooh 
tained in the report of Mr Pttslpto#, Rritlsh oo(nsnl at 
Chtngklang A propoeal was made to have a railway 
from Koacben, at the utmUi of tbe Grand Oiiud, to 
Hsfi Ohou Fu Owing, however, to the inditsyenoe of 
the wealthy men of tangohow and other biaote, th# 
neoessaxy capital could not be sub«erSbedi One weeRj^y 


and Influential (R^nea# gentleman Cbingkiang 
worked bard to aeourt fundA hat m with nlmfli 
in all direotiona Cttrlonaiy enoUglL dtrlng the later 
months of 1909 a welbprlnted leaflet^ bearing a rbym^ 
ihg song exhorting people io subaeribe capltat to build 
thU railway, was treely <Mstvlbuted among the Ohlneae 
The fist ot it me to the effect that tbe trade ef 
kiang woidd suffer by the oompletion of tbe 
Fttkow RaUmy, Sbd that the Kua-Red RatlweF Was 
the only thing tp ahve tbe altuatioeL Alt slr^4l|#is£ 
fortuned to Wr ehaie# at Id eai^ M 
«rn9hayehr tim s<itortatl(w 
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Work bench A W Rlcbanla Mt4tf 

Wort bolder J A Da Bord MdM 

Wrench J F Wright 

Wrench Bnmhlatne A Oavlola WLgH 

X ray apparatne W B Fullerton M1,SS| 

A printed copy of the apecldcatton and drawltm 
of any patent tu the foregoing Hat or auy patam 
In iMuad aince Oc&Oar 4tb ISW will ha 

fiirnfabad fmin tbia oOce for 10 oenta provldad 
the Sana and nombar of the patant dnrrcd aid 
the data be given, Addraaa llnan A Oo. tneu 
JU4 Broadway New Fork, 

i anadlau pataula may now he obtained by tbn 
inveatora fur any uf the luventlona namad la tba 
furegolDg Hat FUr termi and farther partknlara 
addnaa Mnnn A Co luc iiOl Broadway New 
V urk 


iVeronuutlcol Notes 

Th« Winner of the Paria Bruueln Race—Heir 
Wynnialrn thn iJntth aviator caplnrFd th© $20 000 
prize for hlH flight from ParU to BruABela and back 
with a ii'VKHpnger in loaa than 30 honrn on ()< tobfT 
t6th and J7th 1010 li.loV(n atterapte vvoro made by 
hading avlutoia hut with ilio txioptton of Wynmultn 
none ^aa huu cnHfiil 1 t Kagnt^ux \s ith Martinet *18 
paasoDger rent In d Hriiaat la In record f imo on \o 
vembtr 13th hut lie was unable to return to Parle 
on aetount of the heavy wind This waa the aecoiid 
thrio ho had made the flight ono way 

Death ol Franoe’* Oldest Lady Aeronaut —Close 
Upon th© death of Octave ( banute In this country 
cornea nows of the death in France of her oldest 
woman aoiouaut Mine Dozevlllc who rctently died at 
the age of 7 i yeura was a alaUr of Loula Godard the 
well known balloon and airship constrnctor From 
X8G5 10 1867 the then >ug6nle Godard made nuratr 
OUH free natenta w Uh her brothora Eugene tiouis 
and JuloH and 'ilao a great number of parachute 
drops 

Th# Ooupa Fomina and Other French Prises —The 
iBHt day of the old year avlatress Jane Uerveu the 
fifth French Woman to receive an aeroplane pilot a 
license attempted to beat Holene Dutrleu s record of 
lOG rallea In 2 3» made on December 2lBt last for 
the Coupe Pfmina She only succeeded In flying 90 
miles In 2 hours In tu r BIArlot monoplane however 
—I lent Cammermaii la the winner of the Weller mill 
turv prl/f. of $i> ono Hi Upw 212 klloinctera (144 13 
mllPHi with a pnaaengei In 4 oi fkl on Docembt r 
2iat I ieut ( auinont whIU tiylug a Nleiiport mono 
plane before <omp(tlng for this prl/e lost hl« life al 
Buc on Decemher 30th -The Diipirdugsln $5 000 cup 
for the quickest 100 klloineteiK (62 1 miles) flown 
with a pasHtiiger hefort Ihe end of 1910 was won 
by iJHireiiH on a it P I inonoiilane on December 
2lHt HIh tiiiu was 1 16 05 whh h bents by 20 min 
iitHS Aubrun K rciord al UhflmH and corresponds lo 
an avsTogt speed of 4SVj miles an hour 

The Baron De Forest Priae —The prire of £4 000 
given by Baron De Forest menlloned below was won 


by Thomeis Bopwith by his flight on December 18th 
of 169 miles from the Isle of Sheppey England across 
th© Channel to Beaumont Belgium Bopwith hod a 
favorable wind He crossed the Channel In retord time 
and (ompleted the flight In 3Mi hours averaging 
about 30 miles an hour He used a Howard Wright 
bjplane flttod with an eight cylinder B N V motor 
Later on December 22ml (ecll Grace flew across 
the Chanuol and back again in bis own Farman type 
machine but lost hla bearings and turned out to Sea 
when within five miles of the English shore Aa his 
rap was picked up a fortnight lator he undoubtedly 
perished 

New Records for Miohelln Trophy—On Decembei 
30th last Maiirbe Tabuteau won the French Mlchelln 
Trophy for 1910 by a flight lasting 7 48 81 8/5 In 
wlilih he covered 363 46 miles Henry Farman at 
leinpteil to beat this record tho next day but he 
was uuaucct^sful Ho covered 302 6 miles In 7 hours 
11 minutes time In England Capt Cody covered 
JSGMi miles in 4 hours 47 minutes thereby winning 
the English Mlihelln Trophy and special prise In 
France four other attempts to win the Michelin 
Trophy wore made upon December 31st Marie cov 
©red 329 miles In an II E P monoplane at Buc 
Breguet and Bominer flew 242^ and 109 miles on their 
respective biplanes whlly In the United States near 
New Orleans John H Molsant Americas foremost 
aviator was pitched from his raachtne and killed 
when about to (ompito for the Mlchelln Trophy 

Flight Aorotts the Rlo-de-la Plata --At Buenos 
Ayres on Decomber I7th last Cattaneo succeeded in 
flving across Ihe Rlo-de la Plata a distance of 34 
mlbs over the eourse followed The Italian aviator 
was 2 hours and 33 minutes making the paasage 
owing to an exiremely heavy head wind He event 
ually brought his Bl^rlot safely to earth at Colonla 
and was awarded the $20 000 cash prize that had been 
put up for this flight—« flight murh less difficult than 
that from Paris to BruHsels and bark with a passenger 
and for which a prize of the same amount (100 000 
francs) was given Baron De Foreat, of England 
also gave a prize of thin amount for the English built 
aeroplane piloted by an Englishman that should fly 


across the C/hannel and travel the longest distance 
Into Belgium before the end of tbe year 1910 

Th* Wind and Aviation Abov* th* Sahara —It has 
been asserted that one of the chief obstacles to fly 
ing above the Sahara desert for utllllartan purposes 
such as the carrying of mail and the like was tbe vio¬ 
lence of the wind But on this point some vory pre- 
I Ise and almost conclusive information has rocantly 
been obtained by the National Aerial League of 
Franc© This Information comes from Capt BouO 
chief of the geodetic brigade of tbe Tuntso-TrtpoUtan 
frontlor During last October Capt Bou$ with the 
aid of a Daloz anemometer which the league presented 
to him observed the direction and velocity of tbe 
wind from Gabes to DJeneTen going via Kethana 
Medonine and Tataouine During this month three 
entire days passed without any wind whatever and 
never except sometimes when there were gusts (only 
one of which showed a velocity of 20 meters per 
second—58% mltos an hour-curing two or three 
seconds) did tbe velocity of the wind exceed 12 meters 
per second (26% miles per hour) The dally average 
was but 4 4 meters per second (9 62 miles per hour) 
These observations are extremely encouraging since 
they show that apart from tbe single day per 
baps when tbe sacred sirocco was blowing an aero¬ 
plane could easily have flown every day during at 
least eight hours out of twelve 

Aooording to the Railway Qaxette the Prusslon State 
Railways Administration has been moved apparently 
by a recent accident when signals were not observed 
to Ismie new orders regarding the Inspection of slg 
nals Every year the officer In charge of trains the 
officer in charge of signals and an englneman selected 
for his experience and familiarity with the part of 
the line to l>e Inspected are to go over the road on a 
lucoraotlve but only two of them at a time on englDPS 
hauling trains They are to pay particular attention 
to the following points (A) The visibility of the 
signals—their background their obscuration by tele¬ 
graph poles station buildings trees etc tbe effect on 
night signals of arc lights In tbe vicinity or the re¬ 
flection of other signals, the condition of the signal 
glasses (B) The distance of the signal from the 
danger point (C) The grouping of signals where 
several stand near each other in one row or other 
wise the appearance of the signal from every position 
ill succession the possibility of the confusion of slg 
nals (D) The substitution for signals standing left 
of the main track of signals oo the right of the track 
(E) Substitution of high distant signals for low sig 
nals (F) Superfluous signals (Q) Tbe proper deslg 
nation of main and branch traok^ where one poet has 
several signals If all these points be attended to, 
tbe signaling Installation should be all right 
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Modern Gas Engines and Producer Gas Plants 

By R. E. Mattiot, M. E. 

8vo.; 814 pages. ISS lUustniUoiis; 

Price, tSAO postpaid. 

T his is a practical treatise, setting forth the principles of gas engine 
and prc^ucer design the selection and installation of an engine, 
conditions of perfect operatUHi producer gas engines and their possi 
bilities, the care of gas engines and producer gas plants, with a chapter 
on volatile hydrocarbon and oil engines. A guide for the gas engine de 
signer user and engineer in the construction selection purchase, installa 
lion operation and mauitcnancc of gas engines. 
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SCIENTIFIC AmmcAH f p M WMMiT r 

What Electrochemistior ,is 

Modern M'ethods und thvlr Results 


By Joaeph W Klokarda 


My theme 1b to (If*i i t f r you am clearly as X may 
be nble the pa t wUI 1 tro he Utry U playing 
in modern 1 1 Bt lal pro ushob 1 have no exhaustive 
Hta Off c of e trocl u cal i roceaeoB to present nor 
olu n H of 8 atlBtics uf tl ese Industrlea but my ob> 
ject will be to lasslfy the various a tlvltles of electro 
he ists and to analyse the scuie of the electrocheml 
al Induatr es And since olectrochemloal Induatrlos 
have leveloped In almost all parts of the world except 
T Ittsburg 1 will endeavor to bring to your view by 
means of pictures taken from actual photographs of 
I lanU t operation the reality of the large and Im 
1 ortant lectrochomlcal Indus ries 

MOOPR or RLRCTUOCKKM BTRV and ELP TROMETAr LimOT 

(fmmtst p Is tl u B lenco whl h Investigates the 
composition of substai cos and studies changes of com 
position and rea t s f substan es upon each other 
As an applied hcIu It deals e) lefly with the work 
ing over of cr do i atural material and lU onverslon 
Into more valuable and ore seful substances 

Some ommou exa lies stra e this state 

uent are tl e onverslon of i at ve su pbur Into su 
phurli acid the n anufacture of soda and hydrochloric 
acid from c nmon salt the co vurslon of phosphate 
roik Into super pi osphate fortlMxor etc etc Soveral 
pages wo 11 1 ot sum e to n er ly catalogue the great 
variety of hemlcal Induatrl a Imn enso amounts of 
capital are Invested In them and they are some of 
the most fundamental Industries in their relation to 
supplying the needs of a rapidly advancing civiliza¬ 
tion 

ifefallttrpy Is the art of extracting metals from their 
ores and of purifying or refining them to the quality 
required by the metal working Industries It Is a 
branch of applied chemistry The metallurgical In 
dustrlse form a highly Important part of our national 
resources on them ws depend for Iron steel cop 
per brass gold stiver lead zinc aluminium etc in 
fact for alt the supply of n e ala used In arts and in 
dttstiT 

hlectro hamistrp Is the art of applying electrical 
energy to facilitating the work of the chemist It It 
chemistry helped by electricity It Is the use of a 
new agen y In accomplishing chemical operations and 
U has not only succeeded In facilitating many of the 
most difficult and oostly of chemical reactions but It 
has In many cases supplanted them by qui k simple 
and direct methods it has even in many caaes de 
veloped new reactions and produced new materials 
which are not otherwise capable of being made A 
few examples will Illustrate these points Caustic 
soda and bleaching powder are made from common 
salt by a series of operations but the electrical method 
does this neatly and cheaply in practically one opera¬ 
tion lime and carbon do not react by ordinary cbem 
leal processes but In the electric furnace they react 
at ones to form the valuable and familiar calcium 
carbide carbon stays carbon except when the intense 
heat of the electric furnace converts it into artificial 
graphite The list of such operations la a long one 
and It may be said that the chemist has become a 
much more highly efficient and accompUahed chemist 
since he became an ^potrochemlst, and he Is becoming 
more of an electrochemist dally 
MlACirMneUtUurgy iqDplles electric energy to facUitat 
ing the solution of the problems confronting the 
metaiJurglst. lu birth Is but recent yet It has ren 
dered Invaluable service It has made easy some of 
the most difficult extractions has produced several of 
the metals at a small fraction of their former cost 
and has put at our disposal In commercial quantities 
and at practicable prices metals which were formerly 
unknown or else mere chemical ourioaltles It has 
further refined many metals to a degree of purity 
not previously known The metallurglat la rapidly 
appreciating the posslblUtles of electrometallurgical 
methods and they already form a considerable pro¬ 
portion of pfilpiat metallurgical practice 
Applied eHw^emtaUy covering in genera] all of 
the field just described la therefore an Important part 
ot ehemlstry and metallurgy and la rapidly Increas¬ 
ing in importance It is a new art people are really 
only beflnnlng td underatand ita prinoiplas and to 
appredau iU posalblllUes it is an art partned by 
the meet energetic and enterprising chemists with 
the aeststanee of the most skilled electricians Some 
of its moat prominent exponents are electrical engl 
neera who have been attracted by the vast poeslblUties 
opened up by theee applications of eleotriotty The 
ohemtM have woFkdd with dbctrlolty like cMMren 

• Ad KiarWD dsllrflrtd >t tht 8 e 0Dt««nth Oflntfr* ll«MlBg of tbs 
AmflrlcMi BltrtroebMD c«l Soc «t7 In I ttabaig Pa. mnd prlsted in th« 
Tnuuictlonf of tt* Seoltay 


witl a new toy or a boy with a new machine they 
have had the novel experience of aeelng what won 
dem their newly applied agency could accomplish and 
It Is no exaggeratton to say that they have astonished 
the world—and the|tiseive« 

TUK AtiXITTS Ojr KUCOT&OCHXMUTBT 

The operating agent in electrochemistry Is of 
course electric energy which may be used in three 
classes of apparatus viz 

(I) Electrolytic Apparatus 
(11) Electric Arcs and Discharges in Qaaet 
(HI) Electric rurnaces 

I Blectrolytic Apporoliu 

Fleet roly tlo apx>aratus and processes use or utilise 
the separating or decomposing power of the electric 
current Whenever an electric current la sent through 
a liquid material which Is compound in Its nature 
1 o a hemlcal compound the current tends to de- 
o pose he ompound into two constituents appear 
1 g respectively at the two points of contact of the 
electric conducting circuit with the liquid in q les¬ 
ion i e at the surface or face of contact of the 
undecomposable conducting part of the circuit with 
the decomposable part If the current has a definite 
direction the constituents appear at definite elec¬ 
trodes 1 he action is simply the result of the current 
extracting or tending to extract) from the electrolyte 
one of lU constituet ts at each of the two eJeotrode 
Burfa es All subsequent changes following upon this 
primary tendency of the current are called secondary 
reactions and are practically simultaneous with the 
primary These may even be regarded as truly pri 
n ary reactions also the primitive decomposing or 
separating power of the current passing being regarded 
only as a tendency or a delsrmininf oanse which prac 
tically results in the reactions actually I^fice 

This agency Is an extremely vigoroug and potent 
force for producing chemical firimsfocmations It en 
ables us for Instance to split np some of the strong 
est chemical compounds into their elemsKitary con 
atttuents to convert cheap matsrtals In short to per 
f rm easily some very difficult chemical operations 
and in some oases to perform chemical operations 
otherwise impossihle A description of all these 
various processes would take a volume but a short 
explanation of a few of them wUl make the principles 
clear and suffice for my present purpose 
Alectrolyrif of Water As a raw material water 
may be said to cost nothing Apply an electric cur 
rent to It in the proper way and it is reeolved into 
Its constituent gases hydrogen snd oxygen ss clesnly 
and perfectly as anyone could desire These gases 
have many snd various uses and are valued each at 
several cents per poui d A whole indjmtry has thus 
grown up based on the simple eJecUplysls of water 
to supply these two gases for varipu* industrial uses. 
Europe possesses many of thfse plants there are a 
few in the United States Ths speaker has trans¬ 
lated from the German a small treatise on this Indus¬ 
try 

isiectrolyMu of Salt Common salt sodium chlo¬ 
ride is one of the cheapest of natural ohemlcals It 
has some uses of its own, but oenturtes ago ehsmists 
and even alchemists devised ohemlcal precesaea for 
transforming it Into other sodium saltSr such as oauitte 
soda or soda lye for use in soap soda ash or sarbonate 
for wuhlng or glassmaking snd into ehlortne Weacb- 
ing materials Ohemicsl worka operating these rather 
complicated chemical processes exist on an immsnse 
scale in all oLvilixed countries it Is stUmatad that 
160 000 000 Is thus invested in Orest Britain alone 
The electrolytic alkali industry Is banely twenty years 
old yet it is already more than holding Its own with 
the older chemical ptooesa snd advancing rapidly 
twenty years more will probably see the elder pcoe* 
esses entirely superseded—they are at pMseat fighting 
for their existence As for ths electrolytic prooeM 
the salt Is simply 4lss<rived in wat^ and if the astion 
of the current converted Into eausUo soda at one eleo- 
trode and chlorlDt gas at the other By some special 
devices these are kept separata and ooUeoted by them 
selves sod the work is done The princlides Involved 
are simplicity itself as eompgred with the older oheoi 
ical processes* the trnly agent coasumed Is eleotiie 
energy end the products ere oleen and pure 
Chlorates These are salts used on mstahes and 
In gunpowder Chlorate of potafiitom is a vOuable 
saU with important usee It ig miMla ffwgk gfifiittOB 
cheap potassium ohloiide* in solutlffl^ la evafisr^ hr 
tiinply eleetrolyai&g ths to 

sffiPATfita the Bfsduets Ibrtaihd fit flu It 

is a simpler operation than the produtstlek ol eleo* 
tfolytlc iUlhlL Odorata thug fmm Ib 


selutlott sod It obtained by letting the Sttkittott ood 
ewd the ohloratS crystallise out Tbe 
cal manutaeture of this salt wag tedloua lUMMhuigsr- 
ous the electrolytic method has praotleally ontlrsly 
superseded It 

Ptrchlorate$ These salts have more UmHfd uss^ 
but are made by expensive chemical m^luxU. The 
electrolysis of a chlorate solution at a low teatperfi^ 
ture without separating tbe products formed at the 
two electrodes results in the direct and easy prodxio* 
tion of perchlorates 1 cite this more te IHustretd 
what 1 might call the versatility of rieoti eoheuiicsl 
methods rather than because of its oommerclal Im 
portance 

ifefaIXio BoiUwn The eanatlc lioda predueed -from 
salt can Itself be eleotrolytloally decomposed this Is 
the easiest way of producing meUltlc todhim BUr 
Humphry Davy discovered sodium by sleotooliwipt 
melted caustt eoda and at this moment se v orat 4aijxe 
works are working this method on an Inuaenee^ekwe 
The caustic contains sodium hydrogen find 4 iMen 
and the current simply liberates the eqdlTnai as a 
molten metal and frees the other two aggases^^loh 
escape into the air Tbe process Is almpliolty JtaeB— 
when the exact oondltiona are known and ^flgidly 
adhered to MetalHo sodium is a very useful oaaterlal 
to tbe chemist and the eleotrolirtlo method produces 
it at probably one-fourth the cost of malciag It In 
any purely ohemioal way 

HagneAium This Is a wonderfully light atetaJ 
whose chief use Is in fiash-llght powders Its oem 
pounds are abundant In ngture but its msMteoture 
by any other than the eleetrolytio method Is ntooet 
Impracticable The operation eonalsts in etmply 
passing tbe decomposing current through a fused 
magnesium salt—a chloride ot magnselom and potas¬ 
sium found in abundanoo In Oermany 

Aluminium The most useful ot the light metals 
an element more abundant In nature than iron yet 
which costa by chemical methods at least $1 OO per 
pound to produce electrochemistry enables the 
makers to sell It at a profit at |0 26 per peand This 
Is probably the moot useful metal given to the world 
by electrochemistry Although tbe French ehemist 
Deville obtained it by an electrolytic method in 1866 
yet he had only the battery as a source of eleotrto cur 
rent and the process was too oostly This very eity 
of Pittsburg was the real cradle of the eleetrolytlc 
manufacture of alnminlom when la 1888 Mr 'Chas 
M Hal] with the financial assistance ot the Afellens 
and tbe business assistance of Oapt A. B Hunt 
commenced to work his process up at Thirty-third 
Street on the West Bide The principle of ths proc¬ 
ess Is here again one of beautiful slmpHolty—*when it 
is once made known Alumiolnm oxide abundant In 
nature Is Infusible In ordinary furnaces but easily 
melts and dlseolvsg, like sugar In water in osirtaln 
very stable and liquid fused salts^-double flimrides of 
aluminium and the alkali metals On ptatr^ii^g tbe 
eleotric current through this bath the dlaeelved alu 
minium oxide ts deeomposed appearing at tbe two 
electrodes as alamlnlum and oxygen rsfipeotively 
When all tbe oxide is thus brokmi up more Is added 
and the operation continues One of ths meet -diffi¬ 
cult problms of ordinary chemistry is thus simply 
neatly and elfeetively solved by electrochemistry Tbe 
lower cost of power at Niagara Falls drew the Indus 
try away drom Pittsburg In 1888 and it la now nm 
on an immense scale at several places where water 
power is cheap and abundant Meohanloal power is 
however being produced cheaper every year gna en 
gHies have halved the oost of such power steam 
tushineB on exhaust steam may even do better there 
is no inherent ImposslbUlty in the return of the alu¬ 
minium industry to the Fittaburg dlMrict Many 
other factors besides oost of power bear on the >quee- 
tion eoet ot iahor abundance ot tabor oost ot egrbon 
ooil tor heating various sapplles rathroad Mghts 
nearness to the eoMummw and many dthproeniMera' 
tlons must be takeh teto account* Alpa|tailum is cer¬ 
tainly degttaod to bebotae the most taopovtapt metal 
nett to iron and steel and as far as psd oaa now 
toresea will atwsyk bt produoad rieotioohemloany To 
have iMompUibed the eria Mt s baen t ot thin one sin 
gle industry would ttpsU have proved the sMqlUssi 
of eteotrioal ipstbedn and fhelr tetiportaaee to duffia- 
Istry and ttnteHurty 

AdiMigdf ITUlean nietata era ddJIM 

dbay ot irsri^ Utele 

faAts imahta gflpfwt beAitt i h lif lf i f H / i'w 

.aMtaad «aA I* tettioR p«mlt Si miWAHt w 
tb« iMB* da* ntaaWli tail aQnr ,ta^ 
tatiad In mmH tttfMkt tii tte blMg aNn 
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|M^0OO of a olooftiflRUr roiMd 

yev In Um» 'UbIM. ftUtvOi the nMtel produced 
wimw tlum oM be otbonriee obtained glvltig the 
^HfMlilOgl eoftneer the blgbeat grade of eondncUng 
MiM while aereral mllUon dollars worth of gold 
IplI^eUTer are reooTered which would otherwise haTs 
!%#• allowed to remain In the copper Again the 
«Mthod la SO simple that but a few words are necea- 
m. to set it forth In principle The impure copper 
aa one electrode—-the anode—In a eolation 
WMglppr aiUpbate containing some solphurtL acid 
J&.rg|ttfTtng aieotrode—the cathode—Is a thin sheet 
Q JUfe copper or of lead greased The electric so 
Wlk eahsea pure copper only to depoelt upon the 
dathodOa If a properly regulated current li used while 
a eortwpondlng amount of metal is diaaolved from 
the anode Sliver gold and platinum are undissolved 
and remain as mod or sediment in the bottom of the 
baili other Impurltlee may go Into the solution but 
ar|^ hot deposited on the cathode if the current le 
Mltlow The cost of this operation is small and the 
fssatts are so highly satisfactory that 90 per cent of 
all|ha copper produced is thus refined Similar meth 
ndb are In use for refining other metals silver gold 
and lead are thus refined on a large scale antimony 
btsmutb tin platinum sine and even iron can be 
thus refined the field U very Inviting to the experl 
gHinter and to the technologist and Is rapidly Increas 
mg in Industrial Importance 
Mttai PlatiHff All electro-plating Is done by the 
use of electrolytic methods similar to those lust do 
scribed If we Imagine the impure metal anode re¬ 
placed by pure metal and the receiving cathode to 
be the object to be electro-plated we have before us 
the electro-plating bath ready for a(t(on Everybody 
knows the value and use of gold silver and nickel 
plating less well known are platinum cadmium 
chromium ilnc brass and bronze plating These are 
among the oldest of the electrochemical Industries 
Oleotrotyping is only a variation of this work also 
the electrolytic reproduction of medals engravings 
cuts etc and even the production of metallic articles 
of various and complicated forms such as tubes 
needles mirrors vases statues etc There Is oppor 
tunity here to hardly more than catalogue these varl 
out branches of electrometallurgical activity Pitts¬ 
burg people will be interested however In knowing 
that many of the newer buildings in this city contain 
thousands of feet of electiieal conduits zinc plated In 
splendid fashion by electrolysis at a works within a 
few miles of this city At McKeesport tubes arc coaU 1 
by dipping into melted zinc on an immense scale but 
the electrolytic method Is gaining a foothold and we 
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may live to see all galvanizing in reality practised 
as It Is spelled The removing of metallic tin from 
waste tin scrap Is also accomplished on a large scale 
by the application of similar principles It is being 
operated at a distance from Pittsburg but your open 
hearth tumaces use up annually thousands of tons of 
the scrap steel thus cleaned and saved for remanu 
facture Into useful shape 

Without having mentioned or described more than 
a fraction of the electrolytto methods in actual Indus¬ 
trial use Z hope that t have made clear the Import 
ance and extent of this kind of electrochemical proc 
esses Assuming this we will pass to the considera¬ 
tion of another entirely different and yet Important 
class of apparatus and processes 

JI Electric Arcs and Duchorpe* tn fJoscs 

Electric arcs and high tension discharges through 
gases are capable of producing some chemical com 
positions and decompositions which are very useful 
and profitable to operate This is a branch of electro 
chemist] y which has not been as thoroughly studied 
as some others Its phenomena are not as thoroughly 
under control as electrolysis and electro-thermal reao 
tlona and Its possibilities are not as thoroughly under 
stood or utilized 

Ozone Is being made from air by the slbnt rtla 
harge of high tension elef trie cun nt The appaiatus 
Is BO far simplified os to be made In small units suit 
able f< r household use ready to atta( h to a low tea 
ston alternating current supply The usea for the 
ofone thus produced are particularly for purifying 
water and air It makes very Impure water perfectly 
safe to dilnk and piirlflos the air of assembly halls 
and sickrooms acting as an antiseptic According 
to all appearances this electrochemical doubling up 
of oxygen into a raoie efficient oxidizing form is devel 
oping Into a simple and highly efficient aid to healthy 
living 

T^itric Acid Is an expensive acid made from the nat 
ural alkaline nitrate salts such as Chill saltpeter 
These nitrates are the salvation of the agriculturist 
for they furnish the ground with the necessary nltro 
gen which plants can assimilate The Cbtll nitrate 
kings have gained many millions of dollars even 
hundreds of millions In thus supplying the world a 
demand for fertilizer But electrochemistry has an 
other solution to this problem which Is rapidly render 
ing every country which adopts It Independent of 
the foreign fertilizer The air we breathe contains 
UDcomblned nitrogen and oxygen gases which if com 
bined and brought Into contact with water furnish 
the exact constituents of nitric add The way to do 


this has been laboi lously worked out and the electric 
arc Is the agent which does It Air is simply blown 
into the electric arc where It for an Instant partakes 
of the enormous temperature and on leaving the arc Is 
cooled as Quickly ns possible Tn the arc the comblna 
tlon of nitrogen and oxygen is effected to a certain 
extent and the mixture Is cooled so suddenly that It 
does not find time to disunite The nitrogen oxides 
thus obtained aie drawn through wator and this solu 
tlon of nitric add kt r in upon soda to produce sodium 
nitrate or on lime to j reduce calcium nitrate the 
latter called nltro Hue or Norwegian saltpeter 
Those salts entirely replace the South American natu 
ral salt 

Ibe materials used In this Industry are air and 
lime and to these is added electrical energy Air Is 
universal llroi cheap almost everywhere and elec 
trlcal energy Is heaiest where water powers are most 
abundint In Norway water lower an bo leveloied 
and electrical tn rgy supplied from Jt at a total cost 
of |4 )0 to 18 00 j er hors* lower yeai Roitk II ei 
countries can do ii arly as wHl Under these condl 
Mons almost every country can afford to make Its own 
nitrates and so be Indeiendent of other countries for 
the fertilizer needed In pen e and the g inpowder used 
In war Noi way fellcltatea itself alrt-aly on being 
thus Ind pmdeni nearly 200 n()0 hoisepo^er Is being 
utlllred there by a 000 000 syndicate and the In 
luRtry la spreading rapidly over Km ope The study 
of this problem Its solution and the rapid develop 
ment of this vlgoious industry Is one of the most 
remarkable chapiera In the history of recent Industrial 
development Ir this ac ompllshment electrochemla 
try has signally aided the igrlculiurist and demon 
Rtiably multiplied the foid supply rcHources of all 
civilized and highly populated countries 

Boron is an element which has until recently defied 
the best efforts of chemists to Isolate In a pure state 
It Is an element which may have Important appltca 
tlon In the manufacture of a high class special steel— 
be roD steel Dr Welntraub one of our fellow mem 
bora has recently solved the problem of Its production 
by an adaptation of the oxygen nitrogen arc appa 
ratus and utilizing the same principle of Introducing 
the material into the arc and very rapidly cooling the 
products obtained We mention this not because of 
ItB great commercial importance at present but be¬ 
cause It shows how Ihe arc method may be ot wide 
application In solving other difll iilt chemical prob¬ 
lem* It has opened before us a new method In chem 
leal science and may give birth to many and various 
new chemical industries 

(To be conllnued ) 


TKw Quwatlon of CawreUe 
Wht should men whose natural physical endow 
menl was always above par and who have been 
famous for their powers—gridiron stars crack oars 
men sturdy tugo wars men record makers In field 
sports—succumb to maladies which their weaker 
brothers readily conquer’ It (annot be fairly as 
■umed that the type of disease was so much graver 
In their oases We must look to other causes than 
this and the heart tells us why That organ had 
Ipng been overtaxed and bad after years of stronu 
ous physical effort become abnormally large and In 
turn become degenerate so that it could no longer be 
relied upon to fight a battle which It might safely 
have waged without the previous strain 
This entire question is ably considered by Dr Al 
belt B Sterne in his presidential address before the 
Ohio Valley Medical Association 

During the developmental years be tells us the 
comparative demand made upon the heart Is pretty 
well up to Its limits all of the time for with body 
growth there la constantly Inoreaaing tissue formsr 
tlon This new tissue requires nourishment and 
this can be conveyed only through the circulation 
After what we term full growth has been reached 
there Is relatively and actually less strain placed 
upon the heart so that It can more readily respond 
to any unusual yet reasonable demand made upon its 
power During the years of adolescence however 
while the heart is being taxed to lU capacity most of 
the time It cannot be safely asked to do too strenu 
ous servloe The growing hoy or girl who complains 
of Sbortnets of breath pain In the side and palpita 
turn upon moderate or prolonged effort Instances this 
dlotuiD deathly fixamples of this kind ate so common 
as to redulra only the merest mention After the 
deTelmAhenta) period etich phenentaena become less 
frequent, eveh ihouidi the demand upon heart and 
blood vees el e be oonslderahly greater 
^Br iMmt «e<rarite apparatus the tension to 
Whtab'ifae esrematfoti W uhbjeoted can be measured 
« dd ott gi e from the normal be rer 
isOKfiee tn tqnikeB, thefc iSr force for the 
^sett^dNKlfaeHefhr fbrdhreuWfea, means Increased 
smd on the pert ot the 

If the detthnd 
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must bo remembered that the heart la a muscle—In 
deed a very powerful one and like every other mus 
tin it adds to Its InirlusU volume through use that 
U It becomes enlarged Once this condition becomes 
established the heart continues to exert unJuo fmo 
automatically and drives the blood too vlgoDusly 
against the arterial walls to the lasting dutrlmeut f 
the latter whl h striving to maintain their normnl 
compensatory relationship Increaso their own mus i 
lar fOat and herewith la established an abnormal con 
ditlon a true pathology a real vicious cycle luven In 
minor degree such a condition cannot be regaided 
lightly as baniful effects In afterlife ore pretty sire 
to follow Lowered resistance and lessened vitality 
are pretty certain sequela In the major degrees the 
effects are really disastrous Hert we see often ox 
cesslve Idlopntblo hypertrophy or essential heart en 
largement due wholly to the constant strain which 
had been placed upon that organ either at a period 
when It had all It could reasonably do to fulfill Ur 
normal duty or after ibis period has been passed by 
whipping It to activity beyond lu potential capacity 
Sooner or later every hypertrophic muscle undergoes 
degeneration and every hypertrophic heart does the 
same thing Yet even if It did not the loss of elasticity 
of the arterial walls- the vital rubber of body tissue— 
would alone bring about general inanition 

Purely on medical grounds therefore I am opposed 
to such forms of exercise for growing boys and girls 
especially In my opinion strenuous sports or atb 
letlcB of every descrittlon which place an abnormal 
demand upon the circulation cannot be too emphatl 
cally condemned They should have no place at all 
In our grade schools intermediate or high school r 
public or private and be permitted only under rigid 
physical scrutiny even in the undergraduate classes 
of higher Institutions of learning associations clubs 
or whatever they be called where the participants are 
not practically full grown and developed beyond the 
aTmg*. 

tn almost all of our unlversltlet and col 
leges medical oversight of all aspirants to athletic 
htmon la gtten This la probably true also of some of 
our prepanitoi7» private, and less frequently public 
loAtoole But Is this true ot tvmi a reapeoUble ml 
tfoHtyT Moteoter, thM laolt of sonittny by eompatent 
ttfidW te nott appartat fust where It u 


inoHt HBHfuMnl f>r the growing and half grown boys 
and girls 

Of all athlotlr sports doubtless fo tball maket the 
greatest and m >al unstant physical demand In 
minor s hools It Bh>uld be forbidden ntt merely be 
cause (f Bccldtnts I it chkQy because it is a sport for 
no weakling tv n tho igli ferown Fo tball Is s man s 
game In every sense ui d I hen only for men above 
phyulral par J hat wl at I have state 1 In regard lo 
fo)tlall Is tru I I ell ve (Xperfeie will substantlat** 
It Is A notable fatt that men of powerful physique 
nat irally who huve been lu their day famous athletes 
show a remarkable la k of resistance In later life 
and frequently be ome \ktims of diseases which they 
should have been exported safely to weather In 
Stan es of this soit havu net been Is dated Indeed 
they have o rurred fr quently cno igh to ask tho 
reason 

TKe Tropbgbtton of tK« Sound of hicplowlon 
of H un I of g it li tensity are Immediat ly 
surrounded by a legl i of noru ul audibility of 
irregular extent wlilch Is surromdel by a much larger 
region of abnormal audibility which In certain 
cases which have i c ntly been Investigated U sepa 
rated from the Inner region by a silent zone some 
60 miles In width O von dera Borne offers the fol 
lowing explanation of these phenomena 
In the lower strata of Ihe atmosphere where the 
tempeiatur lecreascs In ascending and tho irolecular 
weight of the air is sensibly constant the acoustic 
rays are comave abovo In tho upper strata on tho 
contrary they are concave below because of the 
greater proi >rUon of light gases of small molecular 
weight in th atmosphere and the consequent Increase 
in the velocity of sound The wind exerts only a 
secondary effect upon the phenomena The calcula 
ttons of this scientist agree so well with the facU 
that the hypotheses upon which they are based par 
tlcularly in regard to the composition of the air at 
different heights must be oonsldered aa expressing 
the essential truth A more profound study of the 
phenomenon In the cose of volcanic eruptions for 
example might give valuable Information concern 
Ing the temperature of the upper alt to a height of 
about 60 miles and the proportions of various gases 
In the atmosphere 
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TKe Manufacture of Rolled “H” Beams 


Mawt inv non hav flpvo ed time and brain work 
to the if of ho eanti for man fact ring rolled 

boaina a f a er y are noro par Icularly to the 

man fa ure of ao a led H beams or beams bav 
ng flanges of groat width as compared with the 
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height of the beam With ord nary tw or three high 
nil Us baying grooved horlxontal rolls only the praotl 
cal economic limit appears to hare been reached n 
the case of the commercial standard aectlons but 
beama of much larger section than these and more 
particularly beams having relatively far wider flanges 
are rolled more or less successively in universal mills 
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which have both horizontal and vertical rolls More* 
over with a universal mill a more economic dlstrlbu 
tlon and better working up of the metal appears to be 
attainable than Is the case with ordinary grooved 
rolls Using grooved rolls only the width of flanges 
which It Is possible to roll Is limited not only by the 
necessity of using rolls of very large diameter to ac 
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commodate the deep grooves necessary to produce 
wide flanges and stUl leave sufficient metal In the rolls 
to give the necessary strength thereto but also by the 
necessity of making such grooves with a very great 
inclination of their sides in order to avoid the tend 
ency for the metal to become jammed therein which 



t o 4 rWOHTOTI ROI18 OPEN 

results In the flanges being weakened If not tom away 
altogether 

Universal mills aving a pair of horlaontgl and a 
P«lr of vsrtlcal rolls all In the tame vsrtleal plane 
are now In operation adapted to roll bsams of nuoh 
larger slses than hitherto oalled for or say np o 
about so Inches high by 16 Inches wide Bnt the pras- 
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A Review of IVecent Practice 

By C H Moore MIME 

tlcal difficulties Which had to be overcame to Insure 
suQceas In the production of such sections has neoet 
sarlly Involved a complioatlon of the machinery used 
as compared with the mills customarily used to roll 
ordinary standard aectlons 
The difficulty of working up the metal In a oomplf 
cated section such os an H beam undoubtedly Is Is 
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to secure sufficient uniformity to avoid undue Internal 
stresses 1 aving regard to the comparative thinness of 
he metal la the web and flange necessary to enable 
them to be manufactured sufficiently cheaply to com 
pete commercially with built up beams Another dlf 
Acuity Is that of produ Ing finished beams of suf 
flclently good appearan e free from fine eccentricity 
of web and other irregularities These are the chief 
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points which the inventor has had to watch and to 
overcome which still taxes his ingenuity 
In what follows the author proposes first to describe 
briefly a few of the characteristic types of machines 
disclosed by different inventors through the medium 
of the Patent Office of the United States of America, 
to offer a few remarks thereon and finally to present 
hts own suggestions for criticism 
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H Sack patent No SdfllOO (1887) desortlMS a 
■Ingle rsverslng universal mill having a pair o( korl 
sontal rolls and a pair of vertioal rollfl with tbolr axM 
all lying In one vertical plane the two horteontal rOlli 
being both alike but IndlTldually nhaynuaetrloaU 
while the two vertioa rolle are both dUfereat bat 
dlvidnallr •ynuiMtrloal*-I1gg I attd I. Thai the gepa 
between the rolli are on oae eld# at tlw es t pem 


side edges of ths flanges and on the other elde^ st 
the extreme inside edges of the flangee. After eil#h 
pass between the rolls the bar la tilted hall ronnd* and 
the positions of the flange edge* relatively to (he 
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sltion of the gaps between the rolls are revereed, and 
the edges which in one pass were adjacent to the gapa 
between the rolls are in the subsequent pass adjacent 
to the closed comers of the rolls In this way the eur* 
plus metal extr ded between the gape of the rolls In 
one pass it rolled down and suppressed In the next 
The use of a single set of rolls for the reduction of 
the preliminary bar into a beam renders reverting 
and adjustment of the rolls after each paas necessary 
and It Is Impracticable with the rolls as dseorlbed by 
H Sack and Illustrated to have a oloeod pass be¬ 
tween them At best gaps are left at the cornerf of 
the flanges which gradually become narrower as the 
past is reduced and the blank rolled down until the 
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final adjustment Is made prior to the final reduction 
when the gaps are reduced to a minimum Nor even 
at the final pass is it praotloable to have an entirely 
closed pass because although the rolls may be ad 
justed prior to the final reduction so that they touch 
and the pan la practically closed, yet directly the bar 
enters the pass deflection takes place which opens out 
the pass and gaps are left between the rolls where 
fins will be formed on the bar 
With this method the section is developed with 
flanges outwardly bent from the longitudinal center 
line In order to obtain a better rolling effect with the 
horizontal rolls upon the flanges and this feature ren 
ders necegsary the use of a finishing est of roUf—Fig 
8—through which the bar Is passed after havlag been 
completely reduced In the previous set The pass be¬ 
tween these rolls need not he adjustable excepting to 
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MILL 

oompeuaate for wear or displacement and ifl#r Du Axed 
In the ordhwy way tie shape is ezaetly that ol Cb# 
■eeUea required so that the effect of ptmm ^ Dar 
through (hioe r^Is is merely to soutre Ug the thages 
and idvo fl iMsh (o the bac gardeulwtr #i th# 
Dometv H Mie flanges, where tmose M Auy)|^ htaak^ 
metal sdsv iuM hesa toft eftsr 
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iMlirMtte TOU# «MU ocniMQavBttr* BO 

iiijillipM of ir^ UkM plOM wbou Um 

toff V Wild throvth tlw tho PW« thvr^foM ro* 
eloMd uid tho fonutloii of fins oa 
WWiil#W It tToMod 

Xttl.4Wi||ii patent No 400 406 (1880) deacrlbea a 
ilfO^WiilOC nnlToria] mltl hartuff a pair of horl- 
tfiplpl tittv ^ a pair of vertloal roUt with their 
awaltirWIii one Tortioal plane the two horltontal 
Hnt tiiiai: Wlke each other but indtTlduallT irm 
WMfMb wMl two reftlcal rollers are both alike 
W lidtaWaaltr unayxnmetrlcal—rigs 4 and 5 Thus 
■il ta tfea iW uUl the potltionB of the flange edgee 
ailii ehflOi^pid EtlatlTely to the gaps between the rolls 
hf tfHW tia bar half round after each pass and 
IlMrei^ mWC down in one pate the surplus metal 
hetween the gape In the rolls in the prerl 
eMW paaa ur he proposes to attain the same result 
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without tilting by using a three-hlgh universal mill 
having rolls of exactly similar construction to thoae 
described above but with the top and bottom rolls 
alike and the center roll different—Fig 6 

In this mill the bar is developed with straight 
flangea lying in a plane at right angles to the web so 
that no subsequent straightening Is Vequlred and the 
bar may be flntshed in the one mill only 

J Kennedy and H Alkon patent No 410 107 (1889) 
describe a series of milts comprising three different 
types each having a function distinct from that of the 
others 

The first Is a reversing roughing universal mill 
having adjustable 1 orizoutal and vertical rolls with 
their axes all lying In one vertical plane—^Flg 7 In 
this it la proposed to reduce the Ingot or bloom Into 
approximately the finished form of beam required 
by passing it several times backward and forward 
through the rolls and adjusting the last together 


the formatloa of fins it la proposed to roU slight ds- 
presslo&s in ths osnter of sach flange which the next 
operaHon wlU obliterate 

Ths third mill is a non reversing two-hlgh mill hav 
Ing non adjustable horlsontal rolls only Intended 
only to reduce the edges of ths flanges—Fig 9 It is 
supposed to pass the bar through them once to bring It 
to Its finished form and to shape the edges whsreby 
the slight depressions formed along the center of 
the flanges In the previous mill will be exactly filled 
fn this operation and no fins will be left on the fln 
Ished bar 

L D York patent No 410 724 (1889) covers a 
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single reversing universal mill having a pair of horl 
sontal rolls and a pair of vertical rolls with their 
axes all lying In one vertical plane the horizontal 
rolls being both alike and symmetrical and the two 
vertical rolls similarly both alike and symmetrical— 
Fig 10 It does not transpire how the formation of 
fins is avoided but some supplemental means would 
be required as gaps must necessarily occur between 
the rolls until they have been adjusted to their ultl 
mate positions prior to tie final pass and flns would 
Inevitably be formed on the edges of the flanges of 
the bar 


rowsr in each set than in the preceding set until In 
the last set of rolls the pass has the exact contour of 
the finished beam Thus as many mills most be used 
as nnmber of passes necessary to reduce a bloom into 
a finished beam each mill having Its rolls shaped to* 
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cording to the reduction required to be given In each 

pass 

The rolls being fixed and the adjacent surfaces of 
the horizontal and vertical rolls being suitably Bha]>ed 
Ro that they am almost In contact with each other ft 
is probable that no very pronounced flns will be formed 



iiu ir-PRIMARY FOUR ROLI REVBR81NG 
UN1\ PRSAT Mill , 


ou the bar but as It Is not practloable to cloee the 
gaiH between the rolls particularly as during rolling 
considerable deflection takes place and the pass some 
what opens out it Is certain that at least beads If not 
flns would be formed on the comers of the bar 
flanges Consequently to obviate this Buts proposes 
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rough and it has consequently to undergo a further 
operation In the next mill 

Tho eeciOBd mtlU-Ftg 8 —la a non reversing uni 
'voysgt mtlY having aoa-adJustid>le horizontal and ver- 
tkal rolls Otth their sxes all lying in one vertical 
nWh and ftttsndied td rodooe the sides of the flanges 
It ifl prowed to ^aie the bar through theea 
n|io< jgditl In order i» neeore sAeetive co<»perathm be- 
tjmn Wiu eni ndwhent m^le and to prevwt 


B M Buts patent No 499 661 (1898) describes a 
series of non roverslng universal mills each having a 
pair of horlsontal rolls and a pair of vertical rolls with 
their axes all lying In one vertical plane the two hori 
sontal rolls being alike and symmstrioal and the two 
vertical rolls being similarly alike and symmetrical— 
Fig 11 The rolls are non^ustable having a fixed 
pass and the bloom Is reduced by passing It once only 
throngh each set of rolls the paM of which Is nar 


to use supplementary means to roll down the comers 
of the beam flanges adjacent to the gape between the 
rolls These consist of two small Idle rollers one 
on each side of the beam as It emerges from the main 
rolls as shown dotted on the iketob—Fig 11—and so 
adjusted that at each successive rollf g operation the 
pau between the main rolls would be only just filled 
np at those comers and there would not be sufficient 
metal to flow into the gape snd form fins It ap- 





















































SCffiNTBPlC AKffiRlCAIf 


SUPTOKRBBNT 




PLUIA lio\\bvoi aa If this arraiigeiuent would li60«l- 
Hitate some roeana of Bupportlnf tha flaogea M other¬ 
wise they wojld bccouie bent and conioquently th* 
oruera wouW not be rolled down In Uia mannar In 
tflndod 

n Orey patent No 667 SB® (1B67) deacrlbea a ra- 
veratng universal lulll having a pair of horUontal 
rolls and a pair of vertical rolls with their axes all 
lying In one vertical plane the two horizontal rolls 
li< Ing alike and symmetrical and the two vertical rolls 
being similarly alike and symraetrical—Fig 12 Thia 
mill works in r n blnuttou with a second mill having 
1 I air it symmttri a) horizontal rolls only The first 
min has lollH for shui ing the web and sides of the 
flanges of the beam but not the edges of the flanges 
and the s ond mill has rolls for shaping the edges 
of the flanges only 

Tl tw > I ills ai hII latel as dose together as pos 
Hit le ai 1 have their driving aid adjusting met ban 
Irii h { nn cted t gether so that the bar passes through 
I th sets of rolls as nearly slraultnneously as possible 
with such an arrangement Thus on one portion of 
Ihk bar ih< flanges are being shaped on their edges 
whilt a short listaufo farther on the sides of tho 
flanges and the w(b ar< being fonned and Iht result 
lug b am Ih free fr m flns and i resents a good appear 
an t 

rh f regolnj, svst* ms of rolling beams devised by 
rilff rnit Inv ntois hav be n chosen ns tyi icnl and » 
111 istrato the n ans which experience toathes or In 
genulty s iggests might lo adopted to overcome t^he 
hlef dlfflcultlfs which weie mentioned at the begin 
nlng of this papoi ea h \ olntlng ont the direction in 
which tho endeavors of the Inventor were brought to 
bear and each possessing features which all hough 
Involving complications as compared with the Ideally 
simpU plant rei resented by a pair of horizontal 
grooved rolls yet to be considered for the time being 
at least ns having thdr justification In the better 
Quality (f the product obtalnablt thereby or In tho 
oose theaj ntss or speed of piodiicllon 

The author does not assume of co irse that the 
systems he has chosen for his Illustrations wero all 
Intended by their several Inventors as means for manu 
factuilng H nr wlde-fianged beams as differentiated 
from I beams or beams of the ordinary standard 
sections but they Illustrate some of the features 
which the practical designer of to-day Is likely to take 
into consideration In evolving a mill suitable for the 
production of H or wide fianged beams 

For the production of beams with abnormally wide 
flanges tu shert FI beams it may be assumed that 
a universal mill having four rolls—two horizontal and 
two vertl al—nil lying in one vertical plane la the slni 
pleat type of machine that can satisfactorily answer 
the purpose A single reversing universal mil! re 
qulring a tilting gear on each side with which the 
bar Is turned half round after each pass Is described 
by H Sack and also by J S Seaman These mills 
look simple but evidently have drawbacks due partly 
to the Introduction of tho tilting gears which are 
complications In themselves and aro apt to require 
oonslderabln time for their manipulation particularly 
when the beam Is long and bent and partly also 
perhaps to the unsymmetrical section developed at 
each pass which In the rolls described by H Sack 
would have the tendtney to produce a bar bent side¬ 
ways and In those described by T S Seaman a bar 
bent vertically so that very powerful guides would be 
required In the case of the heavier beams to keep the 
bar Bufll lently straight as It emerges from the rolls to 
enable tho tilting gears to operate sallsfactorlly 
Briefly In other words the unsymmetrical rolls prob 
ably render other complications necessary in ordor to 
counteract their bending effect 

A three-hlgh universal mill housed within one pair 
of stands onlv and requiring a lifting table on each 
side Is described by J S Seaman—Fig 8—and this 
would doubtless be a simple system to adopt If it were 
practicable to design tho details of tho roll satisfactorily 
and simply as regards the accommodation and adjust 
mont of tho vertical rolls In particular Hitherto the 
author has not discovered a design of such an arrange¬ 
ment which would be considered satisfactory by him 
self or bv tho practical man 

Two mills arranged side by side and having rolls 
such Hs those of H Sack or by J R Seaman could 
be adopted and tilting avoided by making the horl 
xoDtal rolls and tho vertical rolls symmetrical In each 
case but so formed that I one mill the edges of the 
flanges would be formed by the hortsontal tolls only 
end In tic other mill by tho vertical rolls only— 
Fig 13 

Then after each pass the bar could be shifted 
from the one mill to th© other being rolled alter 
nately In each mill until coinplotcly reduced By this 
n cans the form nth n of flns would bo avoided but tho 
\ taut would be considerably complicated and as the 
centenrof the passes in the rolls of the two mttli conM 
n t conveniently be arranged very close together the 
Bh If ting gears would mqntre to be particularly power* 


ful and qulok-acdog in order not to kMe fliitth ttfike 
over this operattokr 

A plurality of mills having uni vers a l rotis or taPrt 
sontal rolls only each nlll Intended tor developlnk 
certain portion of the section, Is described by 3 Kea^ 
nedy and H Alkea and also by H Orey but whereas 
the former leave certain portions of the seoUon to take 
care of themselves in the Initial passes and to be 
worked upon In the final stages only H Orey works 
upon the whole seeiion at every pass and hts s y st em 
appears to possess advantages and to combine prac¬ 
ticability and slmplicHy to a gieater extent than the 
other systems hitherto described 
Finally a series of universal mills each working 
upon the whole section of the bar but each adapted 
for one pass only Is described by B M Buts This 
system would entail perhaps the maximum outlay on 
plant and machinery and would possibly be adapted 
for the maximum production per unit of time For 
rolling rails of which thousands of tons of one section 
can be disposed of on a single contract, a plant of 
this description might possibly be a good Investment 
but for tne manufacture of beams It seems more than 
doubtful whether it would be profitable to roll a luffl 
dent quantity of each seetion to justify the expense >f 
the plant and the time and trouble Involved In ohang 
ing so many sets of rolls for each section of beam 
Having dealt at some length with the various moans 
ad)it<d to overcome or prevent the formation of fins 
which has been shown to be a matter of great Imtmrl 
ance calculated to influence enormously the design 
of the rolls of the mill containing such rolls and 
even of the disposition of the whole plant some men 
tlon should be made of the other features of tho de¬ 
signs Illustrated for which they have also been spe 
dally selected 

I H Seaman J Kennedy and H Aiken E M BuU 
and H Orey have all onrdeavoyed to devise means 
for driving all the rolls of their universal mills 
whereas H Sack and L D York make no attempt to 
drive tho vertical rolls but content themselves with 
driving both the horizontal rolls and letting the vertl 
cat rolls rotate by contact with the moving bar as it 
Ih drawn through the pass by the driven horizontal 
rolls 

I S Seaman shows conical surfaces on the horl 
zontal rolls engaging conical surfaces on the 
vertical rolls contact being maintained between 
the two roiling eurfmes by the pressure of the 
bar as it U squeezed between the rolls This de 
sign has such grave defects that It cannot be 
regarded as mechanically sound enough for practical 
purposes for to be effective and avoid excessive 
wear and tear the sides of the conical surfaces should 
be at such angles that If prolonged the apices of the 
cones represented by the prolonged sides would meet 
at the centers of the respective rolls thus maintain 
ing equal peripheral speed throughout the adjoining 
surfaces In the same way as bevel gearing Is de¬ 
signed This 1 b so obvious that it needs no further 
Illustration but if the vertical rolls were so designed 
their conical surfaces would make such acute angles 
that they would have a powerful wedge action and 
on application of the rolling pressure component 
forces of excessive magnitude would occur resulting 
In excessive deflection of the rolls wear and tear and 
probably a wrecked mill 

II Orey shows a device whereby conical or cylln 
drlcal collars on the top horizontal roll engage by 
frictional contact with conical or flat surfaces on the 
vertical rolls by such means must be so limited as 
two by means of hydraulic pressuro—Fig 14 Like 
J S Stisraan s acsign this has also the defect that 
the peripheral speeds of the frictional surfaces are 
not constant throughout and this defect cannot be 
temedled without Introducing others as great or 
greater Moreover the driving force imparted to the 
vertical rolls by such means must be so limited aa 
to render It Inoperative for practical purposes Alto 
gether the device looks too unsound mechanically for 
practical purposes 

J Kennedy and H Aiken In their second mill show 
In rontact conical surfaces which are designed on 
proi er lines but between which effective contact could 
hardly be maintained during rolling for the pressure 
would cause deflection and spreading of the rolls 
nor could sufficient pressure be applied in any case to 
render such contset very affective They suggest how 
ever that the friction cones could be replaced by 
toothed gearing and similar toothed gearing Is also 
BiDggested by B M BuU but In both eases, although 
a positive drive would be obtained It would not be 
possible to adjust tho rolls even slightly without Inter 
forlng with the proper engagsmeut of the gearing 
The neatest device for driving all four roUs while 
still maintaining adequate adjostmemt between them 
la that shown tn the first mill by J Kennsdy and U 
Alkea In this case the rolling prsasiMfs on the hort- 
zonUl rolb b directly utilised to fantbh prsarare to 
give the sequisLhe triotional oostaet bst»sns tkndviooa 
and the Mia hertenui rolb while tbs vsstlen^ foMi 


arepositlTsfy drtyfrVr|6|Hh|r 
dmdiam M pnaOmi 

It la AnOlMl'iPlItlllM' IlM MaW'cMajMW 
would compimt# toy tbs 4xunptto«tloB« 
volved in the meebonisBi oi tbe nCtt . . 

In the msmifactare of 'if beams n blodMtlif 
first reduced tn a blobminff mill to a tmt/ljt twv 
tnd thereafter operated upon and llnttM 
universal mill and the idea that It b flieosssttp^ 
drive the vertical rolb in the untrenwl tottl kd vtoV 
as the horbotttai rolls appears to be mkrb 
than real 

The advantage of driving the vertloat tOUs 'bbfatiP 
of letting them run Idle b most appargst bebAb 
bar has been gripped by the rolls as it enters ttb pdfiC 
and It is then conceivable that It would tlOMlWW 
grip the bar If the vertical rolb Hrere driven OlMi 
the bar has heeh gripped by the driven hortionllKf 
rolls there Is however no apparent drag Upon tt due 
to any lagging of the vertical rolls tn fsot. If a 
tendency for the vertical rolb to lag behind were preb* 
ent no frictional device on the lines of any of those 
disclosed would be sufficiently powerful apppeelskty to 
diminish such a dragging effect 

The beat conceivable frictional device for diivtkg 
the Idle vertical rolls Is afforded as soon as the bnr 
haa been gripped by the rolling surfaces of the horl 
zontal rolls and la In contact with those of the vertloal 


rolls and as before stated an independent 
drive could only serve a useful purpose providing t 
were suincteatly powerful by helping to Introduce the 
bar within the pass before It had been gripped by the 
horizontal rolls but not otherwise 

In this connection the fact must not be overlooked 
that th© horizontal rolls do not operate upon the web 
of the beam slom but operate equally upon the sides 
and perhaps also uinm the edges of the flanges Thus 
It In not a caae of the flanges being pulled through the 
rolls by a fort'o Imparted to the web but as a matter 
of face the flanges are directly gripped by the driven 
horizontal rolls and the vertical rolb are only a form 
of surface for reabtlng the side pressure and partlel 
pate In squeezing the bar and have really no appre¬ 
ciable tendency to slip and lag behifad It Is obvious 
however that the horizontal rolb will have a better 
grip upon the flanges the more the inside faces of 
these are Inclined outwardly and the greater the In 
rllnatlon the greater will be the rolling effect also 
Consequently the author ventures to express the opln 
ion that the method described by H Sack whereby 
the section Is developed with the flanges outwardly 
bent from the horizontal center line Is not only pecu 
llarly well adapted for rolling H beams having very 
wide flanges but the material In such beams should 
also be particularly well worked up and free from 
Internal stresses 

The modem tendency Is to reduce the Inclination 
of the flanges of beams in order that the material may 
be better dbtiibuted by coAoeutratlng It aa little aa 
poeelhie in the center of the sestion and distributing 
It more outwards In order to obtain a higher moment 
of Inertia and thereby greater strength for a given 
weight This applies partioubriy to H beams In 
tended to be used as columns where the least moment 
of Inertia must be used as a basis for calculating their 
resistance ^Inst buckling and where the Ideal sec 
tion should have an equal moment of Inertia In all 
directions 

Therefore by so dblrlbutlng the material in the 
flanges that a greater amount than formerly Is con 
centrated on the edges of the flanges and a proper* 
tionately lesser amount at the roots where they join 
the web the moment of Inertia Is Increased without 
lucreaning the weight of the beam 

Now with the system described by H Sack thi 
flanges can Just as easily be made paralbl through 
out, or without any taper as otherwise thus obtain 
Ing the advantage of Increased strength without add 
Ing to the weight of the beam But In addition to 
this advantage such beams possess the further advan 
Cage that they can be drilled and punched rivet and 
bolt beads bedded and connections with other mem 
hers made much more easily and cheaply than the 
ordinary sections having flanges which taper however 
slightly These advantagee are,, moreover, obtained 
without sacriflclng in any way the quality of Ui4 
naterlab but rather the bontrary la thh oafle. 

With all aystenfe tn which the fliugsg ate developed 
Btralfht—that b to say with their tmblde aurtooea ai 
right angles to the plane of the web or nearly so-*- 
a oertalD Inottoatlon Of the tnatde aurtocea b eaaen 
tlal to the proper pertormanee of tlte rolling or redue 
Ing operations sfud the tnbre the taper b redUeed thi 
greater will be the risk Of daiiktfftog the maierlst 
reason of the greater tendeney qf the sMA of tits hurt 
Boniat folia to scrape ww«y toataad of rofftor^ addso* 
Ing away the tosCde aurthces of thr flaa|eflr nd 
only this, also the gre ater will ha (£i IrtoMeU oi 
the horMfttol ott the Insida return of 
itnkgm nndr oo nh dt hh h W , the «Mka^-tikO wm m 
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^^p^oMi lir ^ s«di 4rni^ rmnet »iMttsr bwtBoi^^* 
biiai, a b«am with a better quality of maU* 
rt*l ttt tC mUI aittlniiliad Waar and toar of rolla. aa 
^DMipaiiad with othar ayataiBa which do not daralop' 
^ n^m fh an oatwardlj bant atata 
Tha aatha* harlna boon InUmataly amoclatad with 
the lata Hii<o Sack whom ha aaalatad In the 
4avalawttiant of hta Idaaa baa had the opportunity of 
laahtata. hlwtlay thorouahly coaTortant with the praa- 
Uaal aapaata wf thia particular procaaa and ha faela 
aanttftoed Uma no other ayatam at preawt known la 
id waU adaptad to produce commarctaUy H baania 
Of a sood^ aenad quality aa that which the late Mr 
Ifa ga 8adk tnYantad nearly twenty five yeara ago and 
upon whkA ha brought hla maaterly mind to bear 
WKh aoeh paralatent energy and enthualaam 
tlia extanalre trlala carried on at the Roubach 
Iran works hare prored the aonadnaaa of the ayatam 
aad they have ahown that the direction in which Im 
pjraeeaaesPi can atlU be made Ilea ohielly in the adap-^ 
tatiba of the plant for producing large quantUlea of 
ntatarlal on a commercial baite with a minimum out 
lay Is capital expenditure and working ooot To thla 
and th* author haa endeavored to apply the experl 
anaa bo haa acquired and venturea to give the reaulta 
of hla effoKe in the aucceedlng 
From what baa been atated In the foregoing It will 
be snderatoou that In order to produce II beama 
free from fine there la a choice of two diatinct aye- 
tamo Firat the mill may be ao constructed that 
aoa aet of universal rolla operates upon the whole of 
the section excepting where the unavoidable gaps 
occur between the rolls the poeltlona of which gaps 
must be changed frequently or at every pass this 
batng attainable with one set of unlveraal rolls form 
tag an nnaymmetrlcal pass as regards the location >f 
the gaps or with two sets of universal rolla each 


formtu##A aymmatrleal pass but each different as 
refUidP dha loealtou of the gaps^at la to aay using 
a ainglo reversing universal min and tilting the bar 
half round between the paaaea or using two unlveraal 
mUta*^htoh may be reveratag or non reversing—and 
ahlftlng the bar from one to the other between the 
paaaea Secondly the mill may be so conitruoted 
that one set of universal rolla operates upon the 
greater portion of the section and la adapted to reduce 
and elongate the bar aa a whole while a second aet 
of roUa operatea only upon those portions of the bar 
which are not operated upon In the first set and are 
adapted to reduce the bar locally but not to elongate 
It or reduce It as a whole—that Is to aay using a 
primary reversing unlveraal mill In tandem with a 
secondary reversing mill the two situated so close 
together that the bar is operated upon by both at the 
same time although on portions a shoit dlBlam 
apart 

It is with the 8e<ond of these aystoma that the 
author wishes to deai« because the first la already 
auiSclently well known and because he believes that 
the second possesses greater posal bill ties of develop¬ 
ment In the direction of economy 

H Qrey uaea a primary reversing universal mill 
with four rolls operating upon the web and the sides 
of the flanges of the bar reducing and elongating the 
bar as u whole but leaving the edges of the flanges 
untouched aud In tandem tber^^wUh a bim ond rovers 
Ing mill having two rolls which guide the bar and 
operate upon the edges of the flanges only IhuH n 
the tandem mill at every pass the bar Is operated 
upon all over and the formation of fins is prevented 

Retaining the system of H Sack In which the beam 
Is developod with outwardly bent flanges the author 
suggests the employment of a primary reversing uni 
versal mill having its four rolls shaped to operate 
utmn the web and sides and edges of the flanges with 


Um gaps between them located somewhat abort of the 
extreme edges of the flangas and auiSclently wide to 
prevent the extruded metal from cooling too quickly 
and in tandem therewith a secondary reversing uni 
versal mill with rolls shaped to guide the bar and 
roll down the surplus motal extruded between the 
gaps of the primary rolls—Fig 16 
Any Irregularities which might still be left at the 
edges of the flanges after the last pass In this mill 
ould then be eliminated altogether by property shap¬ 
ing the rolls so that the final pass required to 
straighten out the flanges In the separate set of rolla 
would roll down or fill up any Irregularities as the 
rase might be and give the Rystem a final finish all over 
The tandem nyst m of rolling has the advantage that the 
beam Is reduced all over and extrusions of metal beyond 
the limits of the desired r i tf ur rolled down all In one 
pass sn that the mill may work unlnterr iptedly back 
ward and firward uni no lime Ik lost In tilting )r 
shifting fr m le stand tf anothfi The cost of the 
equipm nt should b v ry slightly if anything more 
than that of a single mill with a suitable tilting gear! 
but even If the cost were considerably greater ft 
would le more than Justified by the Imreased output 
and by the saving of the extra wages which would be 
lULurrod In the more elaborate manipulation Tbs 
plan of such a min 1« shown In Fig 16 
Where two stau Ih are used and the bar shlftsd 
fvom (no to the other an Imreased output might be 
icxikrd f( I IroportlonaU to the Increase in the cost 
of the riant and wages provided that two bars could 
be rolled sltnultaneuusly and non reversing englneg 
used but It la j ist a questhn whether the quantity 
of a given se tion rfijulred to be rolled at ons time 
w )uld justify the additional capital outlay In the plant 
required for such ao arrangement having regard to 
the fact that the rolls In both stands could be adapted 
for (nly n e si/ of beam at a time 


Various FinisKes for Zinc 


Some Interesting Technological Suggestions 


Or all the metals entrusted to the electro plater for 
mstallc coating or coloring not one Is so easy to 
handle as ilnc whether It Is to be nickel brass cop 
par silver or gold plated or whether It Is to be colored 
brown gray violet blue green yellow ur purple 
Not only Is the electroplating of sine easier but It Is 
much the quickest accomplished It is a faK how 
ever that ones whole attention is required for the 
work 

In nickel plating sine particular care must be taken 
to remove all grease If lime is employed for remov 
lug the grease it must be washed off as quickly as 
possible because the zinc articles are very readily at 
tacked by the lime The best method of removing 
grease from tine (Zn) Is by boiling it In caustic soda 
(Na OH) keeping It constantly In motion however 
It la then brushed off in a watery decoction of Panama 
bark rinsed in cold water <H«0) and transferred to 
the rapid nickeling bath More advantageous how 
ever is an ordinary sltrate bath because with Its 
use with a current of three to four volts the object 
can be heavily nickeled In five minutes without mov 
tag It about 

In brasfl-platlng sine special care muat be taken to 
Boratoh It well after a few minutes and not with a 
steel but with a circular brass wire brush The 
opinion of many tradesmen that the scratching of brass 
or copper is purposeless Is entirely wrong. The more 
an object Is coratebed the heavier a deiKMlt can be 
bad The brass bath for ilno consiets of 


1 500 parts pure potash H«CO|. 

so parts chloride of copper GuCU 
105 parts chloride of zinc ZnCl, 

640 parts nitrate of ammonia N H« 

80 parts cyanide of potassium GN 
IMOO parts distilled water H,0 
This bath is used at a temperature of 77 to 86 deg 
F and with a current of three volta 
in ooppaM^lating stao* the came process is re¬ 
sorted to as ta brasB-plattag, but the c(n>P«r bath can 
be 80 made «p that the soratahlng of the object may 
bd otaitted. It is oompoeed as follows 

II bfl8ts ttedM hoetate of copper OnO 
18 parte spirits of lalammoalaop NH, (Spec grav 
04«> 

II itarfs eryatanissd soda. KsiCXV 

IM parts ladVhlta of soda, Na,80r 

Id wrted|*d«t|s^ poUsatmsi (H per oent) ON 

HA 
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1600 parts selgnette salt (potasslo hcmII tartrate) 
exHO, 

800 parts caustic soda NaOH 

100 parts spirits of salammoniRc NH, 

10 000 parts distilled water HO 
tf cast slue articles are scratched any iiuu-conduot 
tag casting residues that may bo present will be ellm 
Inated and a much finer coating is obtained than with 
out scratching 

When sliver plating zinc special attention must be 
bestowed on thorough amalgamation Every spot 
where the zinc bus no coating of quick silver will 
after the scratching tom black in silver plating and 
the entire work will be useless The amalgamation 
or quickening bath is made up as follows 

150 parts of cyanide of mercury Ilg (CN)i 
160 parts cyanide of potassium CN (99 per cent) 
10 000 parts distilled water H,0 
Having assured ourselves that the object Is well 
cleaned It is then drawn quickly through the mer 
ouiial solution and rinsed off in clean water After 
having been passed through once more they are 
ready for the sliver bath If the perfect removal of 
grease Is doubtful then the quickening bath must be 
diluted with one third the volume of distilled water 
BO that the sine objects can be allowed to remain 
longer In the solution Care Is however necessary 
for even the heaviest plates will crack In the quick 
ening bath In sllrerplatlng a Tery strong current Is 
turned on at once but it is allowed to act for but a 
short time (one to one and a half minute) and the 
tension Is reduced to one to two volts Aiter five 
minutes the goods are transferred at once to the 
scratching bench and after washing another quicken 
tag is advisable The density of the silver bath 
should be about 10 to 16 deg Baumd 
The glldiiiff of zinc calls for no very great expert 
enoe A slight cleaning (ptckllng) suffices and the 
gold bath can be used as for other metals the gold 
being diseotved in boiltag faydroohlorlo add When 
the gold Is alt dissolved the ohlorlde of gold (AuCl.) is 
added ta Hya cyanide of potassluni being at the nme 
time fdded - 

Zine ean also he readily colored without the em 
p hijm e nt of eurrent, red fOr instance in the follow 
ing eo ap o stt lon 

60 ports bine tHHoI of oepper CuSO, 

86 pasts bt-carbonata of sods, Na^OO». 

10 parts tartar, C«H,0^ 

10 paiti sidpirarto aold, RiSO, 

1000 parts dlstmsd water, H/> 

The arttelea are taSMTaot for a ahert tlsN In the 
bathv mWt sooa i egsi tts a fatrly heavy oopper eoat- 
nm asd eetapoasdOef hrais^ oaaaot be brasa 


listed without iiirrent but Ih very easily gilded For 
sllvci plating It is likewise necessary to use Ibe elec 
trie current 

The patina on rlnc Is \ reduced as follows 
100 parts hyposulphite of soda HNlSO, 

1 000 parts distlllod water H,0 at 100 deg C 
60 parts English sulphuric scld H SO, (stirring 
(constantly) 

In the de ant(?d solution of about 60 deg to 70 deg 
( (J40 deg to 16R deg F ) of sulphite of soda Na^O. 

and suli hurous ac'ld H SO, picklod pieces of sheet alnc 
are laid After one t i tbrt^e mlnuUa they acquire a 
pale green very brilliant coating By frequent treat 
meat the deposit la changed to the deepeet gray 
olor 

Iridescent olnrs are obtained ta the following so¬ 
lution 

10 parts dry tartrate of copper Cu/)H,0 
2 I aits caustic soda NaOH 
150 parts dletilled water H,0 

According to the duration of the stay in this beth, 
wc attain from a violet color to a very dark red 
If a marbleivod finish Is desired pour on the sheet 
vine while the coloring is still wet ta some places 
hydrochloric acid and immediately after rinsing a 
five per cent solution of sulphate of copper ta H 0 
lo a previously mentioned solution of sulpburoua 
acid add 

15 larts (liroiup alum Cr 3SO -I K,SO -f 24H 0 
I*" parts hypwulphltB of soda HN&SO 
whereby a more brownish color Is Imparted to tha 
plates 

A bronze finish can also be produced on cast zinc 
but in this (aso a previous brass plating ti necessary 
After this the dried objects are painted with a ao- 
liitton of 

100 parts gold sulphur SbS, 

60 parts salammonlac, Nll« 

10 parts hyposulphite of soda HNsSO, 

60 parts acetate of alumina AI,0,. 

Dried In a warm stove then again coated and after 
dying hmshed with a soft brush By dipping in a 
ten per cent solution of cyanide of potassium (GN In 
HiO) the coating becomes black. 

To color the stao directly blatik the arsenic bath 
compoaed as follows ta used 
1 000 parts arsenic. As. 

100 parts cyanide of potaaslum CN 99 per cent 
40 000 parts dtauned water, BUO 
The articles change from green to blue, red brown, 
violet and slowly turn a deep black —Translated from 
ZNs Sd€lm€U6tUlndu$trie for the Sommno Akruqak 
SOTFLCMSirT 


‘MMdk'flllHDb 



60 


SOBNTIFIC AMSRiCAJ« SUFl>UtiMlT SW ^ 

A RemarKable American Forest RajSway 

The Profitable Industrial Koad in Michoacan* Majdco 

A. Reiohe 


WHKfT the t^ln ribboDi of steel biased the way 
through the wild western lands the I alted States be 
gan to grow with rai dtty The railroads opened un 
told poaslbllltles and then d veloped them The same 
htng In a smaller degree Is and has been true In 
o her coun rles notably Mexico 
It is said by enlightened visit m to the republic 
presided over by President Porflrio Dias that Mexico 
has been standing still be ause the majority of its 
Inhabitants are Ignorant It has been the American 


on the line of the Mexican National Railway to the 
hacienda Ban Joaquin Jaripeo The provlnoe of 
Michoacan lies half way between Mexico City and the 
Pacific Ocean and ii In the foothills of the sonthem 
range of the Sierra Nayarit Mountains 
The hills and mountains in this part of Mexico ate 
covered with a denae forest of oak and pine which 
grow to a height and stie not often reached in tho 
United States as may be seen in the aecompanyfaig 
engravings 


scale The dietanoe from Hulngo to 
^4 kilometers (14 0 miles) and it wMI 4Ml4il 
build their mills at the hacienda mahMitt fiN 
from there to Hulngo the main line, aad^MeM 
fairly heavy construotlon while from thedlwMiia 
through the forests branch or feeder Itngt 
laid which would be of lighter oonstruQHgR» ot 
row gage and therefore conM be easily ^ 
moved as desired 

After consultation with a well known Plb 
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wh 1 as ar i d a spirit of enterprise into the ooun 
try and r el tie backward and unprogresalve land 
1 to a p og PBsl uue which la now rapidly forging 
ahead 

Ra OH Is lave d ne tl eir big ahare In Mexico a 
tra sfo n a on and no sn all part m st be given to 
th 1 d allwaya he narrow gage lines which 

tier 1 de aity of the forest and inlock the doors 
of ui o d weal h hat for years have been hidden bo 
ause of a a le means of transportation Over 
plains tb 0 g levs a d ravines over mountalna 
a d thro gb foreatii be Indus rial railway has been 
1 4h d stabllshlng a means of easy communication 
b ween vast and wealthy plantations and the marts 
or U:ad l the oehters of lei sely inhabited Mexico 
ntonk her s^board 

O nf the most profitable nd strlal railways 
tl o gt lo Mexican forest is In serv «e In the prov 
Ince of Ml hoacan and extends from Huingo a station 


A REMARKABLE AMERICAN RAHWAY 

On account of the rapid development of railways 
and mines In Mexico and the coal deposits not hav 
ing been developed to any considerable extent there is 
a large demand for lumber railroad tlee and wood 
for locomotive and furnace fuel uses This demand Is 
greatest In northern Mexico and as the forests In 
Michoacan afford the nearest and best supply it can 
be seen why great Inducements were offered to the 
land owners to develop their timber property This 
the owners of the hacienda San Josqnin Jartpeo one 
of the largest estates In Mexico did to some extent 
for several years but as they were compelled to con 
vey the timbers to the nearest railroad station 
Huingo by mule and by ox teams very Uttle progress 
was made as they were not in a pomtlon to take large 
rontrarts end the cost of haulage grew prohibitive as 
soon as the distance beouna larger 

They finally determined to oonatmt a rattread fpr 
their own uae and to develop ted bfii a tege 


pany It was decided to construct the main line of a 
48*lnoh gage or U19 S milUmeters while the braneh 
lines were to be a f4-lnoh gaga or 600 0 tflDlroetora 

They accordingly placed an order'With the above* 
named company for the omnplete equipment, ooasiat- 
ing of rails swltobea, looomoUvea atfl faipber ears. 

From the survey It was fonnd that the oountty 
sloped downward from the haoleaida steeply for tow 
whole distance and that Instead of having to plan thg 
line to avoid grades agalnft the loaded tratha» U 
would be a qabsUost of making the grade sigail teugh 
to permit locomotives of the ordinary type operattog 
on It and at the gam* time hate tractivs powsy 
flotsnt to haul hack the ^npty cars A line wag tetfUr 
laid oht wkte aveffggid about ftvg per mi 4m 
grade, tlifa whd gfittctoputeed partly bp fPfMte 
xdn^ as hH pbtte which wdnfil imim tefk 
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Ittl SCmNTlFIC AMERICAN SUPPLEMENT No. 1830 

dMlNIi <tf onrrttm tbttt wmM 1m ngurM u HaadliBg of roek wm avoSM m mneh u poartMo, by oiMklllod labor and by aaporrlalofi throogb wUd 

InWtorA praoUpa in ratIroM oauArtiettoa 3ral At aa atadaC and afta ctf tbo lUnatratlona abowa a datoor and monntalnoos country It alao abowa the Talue 

IPd Idid tiU fteeaaalty of ndiig an attanitya ppuA Car made lo ampa aoma tMoldara. of luob narrow faga or industrial railways for cheaply 

dapaltwUott wo^ and what was mora e aw ntl aJ, tba Aa soon aa the main Kne was oompMed which took dereloplnc the resources of a country which other- 

1i|ad of sknM laborara. aboat two years the narrow gage lines radiating out wUe would be Inaccessible for the use of mankind 

only labor obtainable In the surroundlag ooun- from the hacienda were started and are being extended 
fry wars peons who UTed on the hacienda and as gradually as required 

bids dbtatned for the oonstruotlon work were enor The equipment of the lines constats of platform cars To coat Iron with a corerlng of lead which will be 
asottrty high on account of the remoteneas of the place (for which the iron parte were purchased the super in abeolute meuilic contact states the Chemical 
and the eemparatirely email Job the owners decided structure being built by the owners) locomotlres uf Trades Journal is a dlffloult operation ValTea and 
Id do the woik themselves by using only their own 40 and 60 horse-power for the msln line and lighter small httlngs made of ir n well galvanised on the 
ptetatton laborers This of course added to the ones of SO horee power for the 24 inch gage lines exterior may be bom geneously c vered with lead In 
tegth of the time the line was under ocmatmotlon, as There are also acme passenger cars and a private ear the workshop by any mechanic The method ccmslstii 
Iha foroe at work varied at different seasons of the for tbs use of the owners and their guests in immersing the piece to be coated In water to which 

pdar aeoordlng to the other demands on the laborers It can readily be aeen that the only work done by a few drops of sulpl uric add have been added Then 
Ipit rsiuttad In a very cheap construction aooount, in tbo locomotive on the downward trips Is In controlling while In the acid water the piece Is readily amal 
iV4ta of ths teot that It was not possible to avoid some the speed of the train by its braking power gamated in tbo usual way by squeeiing mercury 
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V0ry deep outa and the construction of numerous 
brldgss snd trestles ss can be seen pictured in the 
ilhutratioul 

The excavation work was done entirely with hand 
labor by pick and shovel with the aid of an equlp- 
mokt ^ the well known V-shaped double^Me dump 
hbre oae cubic yard capacity and of portable trsck 
which are built the Koppel oompsny This outfit 
was ideal tor the purpose ss the units were all light 
CAcagh to he essdty handled by a few men on any 
jjgrbhud The cars hf oourae were hauled by mulea or 

tv abttp4uoe el Ve timber supplied the msterial 
te thih hfllfAi auA tr^atV and trestllng was done 
l^cMdble, ha » lew IkUlad work 

mto oonstiacllett wOM lor. and the uafla to 


A RBMARKABIP AMPRKAN P«>RI'Ha RAHWAY 

A psrty from the ranch often takes the private car 
and runs down to Hulngo governing the car by 

brakea 

With regard to the cost of the line no exact cop 
strootlon expenses were kept but tbo total expenditure 
on the lines so far constructed including equipment 
has been from 1600 000 to 1700 000 Mexican or UOO 
000 to IS60 000 gold 

As soon as the main lino was finished the project 
was placed on s paying basis almost at once as the 
owners were able to take large contracts for railway 
ties and fuel from the Mexican National at excellent 
prices 

Although the extent of this road Is not so very great 
and no great engineering works were Involved In Its 
crastmcilim yet It Is Intereetlng from the fact that 
It Whi huin and brought to g satlafaotory conclusion 


through close-woven cloth all over its surface and 
thoroughly rubbing it In The excess mercury la 
rubbed off and the piece carefully dried without heat, 
and then Immersed In a bath of lead which should 
be well above its melting point so that it would not 
tend to solidify by Introduction of the cold piece The 
casting may be withdrawn after about 20 seconds and 
will be found to be homogeneously covered with lead 
This I ethod requires the piece to be galvanlxed be¬ 
fore applying the lead and the galvanising must be 
In good condition otherwise the subsequent amalga 
matlon will be Imperfect On account of the mercury 
fumes given off It is not an operation one would 
wish to carry out day In and day out and on large 
pieces but the method Is simple and of count can 
be applied to any metal or alloy that can be amal 
gamated 
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Science and’ £n](0l3M9titi^ 

Sir J J Thomson's Comments on a Vital Subjoot 


Co'(«pT( 101 H among the qusIlUes which hava 
rulaad Rlr J J l homion to a fnremoit i>o«ltlOEi 
among living phyalrlsts has been the success with 
which ho has been ablo to imagine working models of 
the complicated electrical processes which he has in 
V Htlgated with so much originality and power He 
nf p* are indeed to regard physical phenomena from 
the stnndpolnt of the engineer and not from that of 
tl e philosophic mathematician whose equations are 
n t pale redtctlons or Images of sibsenslble particles 
f matter In motion but merely a (ollectlon of re¬ 
lies for acting or reacting on Nature This latter 
mental attitude at one tlm< greatly favored In cer 
tain parts of the continent Is no doubt logically In 
cxpungahle hut It may be safely asserted to have 
been almost barren of results being conducive neither 
to tb( establishment of new facts nor to the orlglna 
tion of fertile speculations It Is what may perhaps 
be termed Sir Toseph s Faradlan methods of ex 
1 nsltlon which have rendered his annual course of 
h tures at the Royal Institution so potullarly fast In 
Htfng to thosr who while d hIh iih of barfing eom 
ihluR as to me present drift if lb iin easing advance 
In matters s< Untlllc have neither time nor oppor 
tunity to make a serious study of mathematical 
physics 

In bis presidential address to the Junior Institution 
of Engineers dealing with Tho Relation of Pure 
Science to Engineering Sir Joseph attributed his 
tendency to regard physical phen)meDa as reducible 
t) aggregates of matter In motion to the fact (hat 
like the late Henry Rowland of Raltlmorc he com 
menced life with the Intention of becoming an en 
gfneer and In his case studied to this end under 
Prof Osborne Reynolds one of tho ablest and most 
original thinkers that has ever filled a i rofessorlal 
chair In engineering rircumstances ted Sir Joseph 
subsequently to choose a fresh path In life and scl 
ence has gained what englnoorlng has lost It would 
seem however that he has never seen reasons to re¬ 
gret his earlier training for a pr jfpsslon in which U 
Is all Important to study actual i henumena and not 
merely the mathematical forms by ahlch their Inter 
relations can be more or less successfully expressed 

In his address he claimed that the methods of the 
physicist and of the pioneer working In tho engineer 
Ing field are largely akin and Indeed Mr Swin 
bume has expressed much tho samt view In one of 
his own presidential addresses rtie dlfTerenre be 
tween tho two lies mainly In tie aim The physicist 
Is in tho fortunate position of being able to seok out 
the facts of Nature with no ulterior motive while the 
engineer s groupings In the well of truth are In the 
main to be quite frank a hunt for dividends The 
justification for his work must be found In the fact 
that In one way or another It must pay Where this 
necessity Is removed as In government service stag 
nation seems Inevitably to result A leading Ameri 
can authority has remarked that up to the taking 
over of tho telegraphs by tho government some thirty 
years ago the Improvements made were almost wholly 
of British origin but since then they have been al 
most ex luslvfly *xotl(s nllbough In able tcleg 
raphy, which remains in private har ds we still retain 
our supremacy as fertile and original workers Sira 
llarly the many thouaan i miles of state railways In 
opeiatlon abroad hav* ontributed i ractlcally nothing 
to the solution of problems In transportation 

The luckier physicist who finds his sphere In the 
labnratoiy or In the study needs no commercial justl 
ftrailon Shallow thinkers will doubtless hold that 
the aim of tho physicist must actordingly from the 
standpoint of the moralist bn ranked higher than that 
f the engineer but any attempt to Institute an of 
fHtive divorce between Idealism and materialism s 
ns f itllo as that to 8>lve tht famous problem as to tho 
Mlativ 1 rlority of the bird and the egg The exist 
mo of the one presupiwaos that of the other and 
\\hilH the world rightly honora those engaged In the 
I irs lit )f science for Its wn sake such a pursuit 
Is rciidored possible solely by the fact that the engl 
neei and the buslnsis man are attending to the more 
Imn cdlntc and pressing ne cssltles of mankind He 
who Invests tu c nsols or municipal aecurtties escapes 
in led the thoughtless taunt of being a mere greedy 
hiintpi nf dividends but Is in truth a leas usefil 
member of society than If In the hope of a larger 
return he had aided in the development of say the 
telephone the stemn turbine or the aeroplane 

Ah wan p4 rhups to 1 xpt<t(il Rir Joseph proved 
liiifTself a Bliong advo atf f the rks laboratory and 
I search deparimet t an 1 he remarked that the halanoe 
b 1 (Us nf those firms wUoh 1 kboratortes wtre the moot 
extensive did not suggest that they were rulnlttg 

• gitgkMsrl n g 


themselves In the cause of science It would eeeai, 
however that In many cssee the leboretory Is as much 
the result as the cause of large divideiids It ts. 
Indeed impossible for a firm which returns Ita ordl 
nary shareholders a mere S or d per cent in a good 
year and nothing at all In a bad one to embark on 
a large expenditure on pioneering work whloh Is 
necessarily of a highly speculative character Such 
gambling risks can only be run by more proeperoua 
undei takings and the struggling firm has perforoe to 
content Itself with buslnese of a more humdrum char 
acter Fortunately we still have some highly pros 
perous engineering firms who are in a position to 
make ventures In experimental work to the extent of 
many tens of thousands per annum In mechanical 
engineering however the laboratory wUI always play 
a somewhat secondary part Us utility being much leas 
marked than it Is in the case of chemical metal 
lurglcal establishments The Parsons steam turbine 
for example was raised from little more than a toy 
to Its present pre-eminen(e with appliances in the way 
of laboratory equipment which would excite the de 
riel on of a Lontinenlmi engineer One foreign firm 
noted for the lavlshness of its expenditure on labora¬ 
tory research Is said to have expended nearly half t 
million sterling on the unsuccessful attempt to excel 
the Parsons machine calling to its assistance univer 
sity prof(»saors demonstrators and graduates In engl 
ueering who were most liberally financed However 
In real pioneering tho engineering laboratory probably 
nuDts for little Ability of the first order Is not pur 
chasable at will In the open market and the works 
laboratory is commonly staffed with less original men 
who are however often extremely useful In developing 
Ideas from outside 

Sir Tospph in his address raised a timely protest 
against the not uncommon but short-sighted conten 
tlon that It (s a wise plan to lot other nations spend 
their money In developing new processes and to wait 
until the preliminary difficulties are overcome and 
■U(C(»BS assured before taking them up Against such 
a policy theie are many arguments Fven as a matter 
of pure flnant e the practice is unsound The profits of 
successful pioneering are extremely large In the 
early day of tho heavy electrical industry in this 
country dynamos costing some £30 to build readllv 
sold for over AOO and the profits thus secured suf 
fl od to build up an estabUshmont which starting 
with a total of some four of five bands bad become 
in three or four years the largest in the world engaged 
In that class of work and employed hundreds of work 
men Its prosperity was then checked and all possl 
billty of further pioneering In the heavy electrical 
trades destroyed so far as this country was concerned 
by Mr Joseph rhamberlato s disastrous Act of 1882 
The fallen scepter passed to America and to Germany 
where the enormous establishments of the A F O 
not only pay regularly a high dividend to their fortu 
nate shareholders but the works themselves with all 
their elaborate plant and equipment stand on the 
books at but a nominal figure having been written 
off out of profits 

Tlie monetary i etui ns attendant on succeasrul plon 
eering (onstitute however only one of Its advantages 
The process opens a career to men whose forte lies 
In their originality rather than In their organising 
ability or painstaking industry Moreover almost 
every firm that has tried It will we think admit that 
it is not possible to purchase experience over the 
<ounter along with working drawings Many for ex 
ample have taken up the manufacture of large gas 
engines to Continental designs paying heavily for the 
privilege in the fond belief that they would thus at 
once be able to put the construction of such engines 
on a manufacturing basis In many cases however 
the transaction hoe resulted In serious loss and disap¬ 
pointment and it has been neiessary to spend large 
sums In acquiring by trial and experiment that ex 
perlencf which they vainly Imagined they had secured 
by the simple process of purchase 

To no small degree this history is repeating Itself 
in the case of Continental designs for steam turbines 
An instance could be quoted of two firms engaged in 
a very similar class of work both of whom deetded 
to take up the manufacture of small steam turblnea. 
The one purchased a Continents! design^ oostly to 
build and hut moderately efficient and have not yet 
attained to commercial succeM in spite of much werk 
The other firm entering the field later determined to 
build their own turbine ab initio and succeeded The 
very first built ran without a hitch from the start 
gave nioflt exceUent results in the matter of stsam 
iconnmy and actually cost lest to oonstrust Hum was 
paid In cash down for Its Oonttesgtal rivah whtHi fa* 
norsoTeTi tUU aotdset to a roynltr Pdr honeifblreir 


turned onh It may be added that the Arm bold 
to ooBstmict Us OHS meehbu realised from ibih 
that the somfosed seoeeelty for emplofUg jUq hiti ciff ^ 
students from Oosetesats) Mhools for sueh Hbrlt If 
wholly imMPbasry and Is llkslri owing to tbebr 
foot knowlsdgs.of the praotloal sido of ssglaeerhD|k f 
lead to aerieoa losgeg^ time, moneiv and matefiatp 
The thermodynamte aspeot of the steam torblhe ISp^ 
Indeed much less tmporUst than the marfisnlsah dsdf 
a sufficient knowledige of the theory Is not difflea^ hog 
acquire ^ 

In concluding his address Sir Jossph InaWM ^ 
the importance of a knowledge of mathematidiMiF'dS 
engineer and it Is a view with which ws havf 
sympathy although It must be confessed that In ^ . 
chanical and oonstructldnal engineering* as opposed i 
electrics! opportunlttes for the usefnl employmsnt d 
higher mathematics are few and far between Stin tb< 
training Is valuable although experience has showi 
that certain types of men are inclined to uee mathe| 
matlcal formula ag a substitute for serious tboaght| 
The late Sir Benjamin Baker had be bad time for It* 
could probably have derived profit from even a minute 
study of the mgtbematloal theory of elasticity 
Smaller men however* find It difficult to resist the 
tampiation to design structures so aS to simplify them 
malbematlcally sacrificing to this end modi more 
important considerations Iqdeed this tendency seems 
to have been at least partially responsible for the 
Quebec Bridge disaster u it was also for the collapse 
not long ago of a very large shtpballding crane sup¬ 
plied by a leading Contlnmital firm A well known 
American engineer again has declared the use of plate 
girders to be most unscientiflo slnoe It Is impossible 
to calculate with reasonable accuracy the sti^^sees to 
which they are subjected Riveted trnsses meet the 
tame condemnation although experteaoe WtA them 
as with plate girders has been most satlstactory 

At Winnipeg last year Sir Joseph drew attention 
to the great dlAculUes attendant on the application 
of mathematics to physics and we believe that the 
difficulties are even greater in the case of mechanlca^ 
engineering The partial differential equations wbloh 
arise In the mathematical theory of elasticity are. In 
fact very much more complex than those of Laplsee 
which we presume may be taken as the basis of 
mathematical physics It Is morever even In eolv 
abk cases extremely difficult and indeed, often Im 
possible to make the boundary conditions,'* neces¬ 
sarily assumed agree with actual praoUoe To this 
may be added the fact that no adequate theory as to 
strength of statloally Indeterminate structures ex 
Uts though the stresses can often be oaloulated 
with practical accuracy Thus lu New South Wales 
there are now standing apparent^ aatisfactorlly a 
number of reservdlr dams m which the streMsa cal 
oolated by the mathematical theory of elasticity ex 
ceed the breaking strength of the material and we 
question whether an engineer well versed In this 
theory would have ventured to erect them They are, 
nevert4eless highly economical of materal and 
prolonged experience of a somewhat similar type 
in the United BtaUs gives reason for believing that 
they are safe 

In fart In all but the simplest class of structure 
qr machine part the mechanical engineer has to 
rely upon phyaloal rather than on Arlotly mathe¬ 
matical considerations He forma an image in his 
own mind as to tbe general character of tha itreu 
distribution and ot the various ways in whhA failure 
may occur and provides for these by somewhat 
rough and^ready methods In the case of the Asaouan 
Dam for Instance while his ContlnWtal oolleagtif 
was murh concerned as tp the necessity of kseptng 
calculated stresses below a certain limit, the late Bir 
Benjamin Baker attrlbhted less Importanee to such 
considerations, since the severest stresses to which 
the structure would be sohjeoted wouldi be knew, 
arise from IncalcqUble changH ot temperatnrs Be 
paid special attention* aooordingly to the stabUUy 
rather than tb the strength ^ tlffi stmotora. 

The foregoing oqHimenU are not t&tsnM to beuttle 
the importance of mathamaUqal knowledge* but merely 
to draw attsntloQ to tha extrssM dtflknltr of ai«trt 
tng mathematical theortea In oho partteulHidtb^ 
ImporUnt branek ot «B«liioorlMi to mm $iim 
tion to « oertala 4uifir, vkVih ttporioiM kM 
-to oxiot, that n tirtUod notkomatlolaa but 4«W|liA i 
otroetoto to M|t Mo uolkodo ot oOBtkoMtaa tket! 
than to oarrf^ load la Oio «oi( aflMtttk tti 
moohasloal wnyltt a or kaa, ta araotloa, oMw to 
meQioda «( JMk to towH ot ItoMWDct 

tab Vkotoar It afS toto ^ 

for a O^lMdwei to ^ 
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SasmiF^ 

Xran 9 ^K>ceafiio Aviation 

Jkn Analysis of BiHschor's Project 


Tos reoeni long dittuco filgliU demonstrat 
lug thft ImprorvemeaU Uiat havo boon effeoUd In 
tUo oonatruoUon of aeroplanes both theoretically and 
msobanicallrp baTo revived says Bnglneerlog the In 
tareat in aome ambitious ichemea proposed to teat 
the capacity and the outlook of aerial locomotion 
SViremoat among these la the plan to cross the Atlantic 
In an airship Such a proj^ had its origin In the 
fertile brain of an American journalist Mr Joeeph 
Brucker and his enthusiasm has so far affected others 
that a committee has been formed which on both 
technical and hnanclal grounds Is capable of starting 
Ihl* project on the road to fulfilment The scheme 
Mas advanced to the point of placing contracts with 
derm an firms of recognised standing who are pre 
pared to provide the necessary equipment which will 
tootude In addition to a dirigible balloon of large 
dlmensionii a stout seaworthy boat to be attached to 
the airship and to be used In case of accident to the 
Sfrlal apparatus The plan Involves therefore not 
only the carriage of a certain number of passengers 
across the Atlantic but also of a vessel In which the 
journey might have been made While we commend 
the caution thus exhibited it is evident that trans 
oceanic flight handicapped in this manner will make 
little progreaa 

The balloon Itself Is necessarily a serious affair but 
lew rapadoua than a Zeppelin It will be of elliptic 
ran about IfiO feet long and nearly 50 feet in dlam 
etelpu the center To obviate the dlfflcultlea arising 
fr^jf solar radiation the gas bag will be inclosed In 
covering of some non heat-conducting ma 
terlal leaving an air space of 4 Inches or 6 Inches bO' 
tween this covering and the gas bag proper At the 
same time a ballonet of pe<ullar construction which is 
still a matter for experiment will be provided In 
this way It is assumed that the loss of gas will be 
reduced to a minimum and no untoward clrcum 
stances arise from the inevitable heating of the balloon 
covering Immediately under the balloon there Is to 
bf a platform capable of actommodatlng a crew who 
will have to attend to the steering bataming gas con 
trol etc and below this again in the place the car 
nsually occupies will be a substantial boat ^0 feet 
long and about 9 feet beam In the hold of this boat 
will be carried a motor of some 40 horse power cap* 
able of revolving the air propeller or if adverse clr 
curastances supervene the screw of the boat when low 
ered into the water This boat also carries a large 
tank of gasoline provisions kitchen galley etc 

Numerous Ingenious devices have been introduced 
and that the loheme la practicable for a certain dls 


tance may possibly be admitted But the step from 
covering a few hundred mllea on land to one of some 
thousands over sea is a formidable one It may not 
be too much to say that the risks increase with the 
square of the distance traversed One would like to 
have more assurance on the question of navigation or 
the accurate determination of position Ocean cur 
rents of a slow moving and well recognized type and 
of whose pdsltton the navigator Is perfectly aware can 
work very disastrously on ships and It seems not Im 
possible but that in the swifter and unknown aerial 
currents there may lurk a boutca of danger which has 
been very Inadequately apprehended One can Imagine 
circumstances in which the compass would become 
useless and sextant observations more uniertaln than 
on the unstable deck of a ship But the dangers threat 
ened from these sources are so obvious that we may 
be sure they have been considered and provided for 
by the members of the committee of which we have 
spoken 

The proper course for the airship to follow has been 
a matter of grave consideration The print Iple that do 
termlms the laying of a submarine lablo does not r|)- 
ply here The shortest course naturally confined to 
high latitudes la not the most suitable The one fac 
tor to be considered is the prevailing direction of tbo 
wind and this when known will decide both the most 
Judicious course and the soason of the veor for the at 
tempt The air-current known as the trade wind 
which carried the frail bark of Columbus to a safe 
ha\en In the West Indian Isles will be soke ted to 
cairy the first airship above the waves of tbo Atlantic 
Ocean The trade winds secure a tolerably uniform 
( irrent of air in a zone varying little from 20 deg 
north latitude In the winter and spring months a 
velocity of from 14 to 16 miles an hour ran be con 
fidently anticipated and these are also the months 
that are most free from disturbing cyclones There 
fore the attempt will be made In the spring and the 
diredlon of the current from east to west riw Ides that 
(he aeronauts shall start from ktirope and endeavoi 
to reach America Not only will the fono nnd direr 
tion pf this (urrent prove of great ajwlatanre but in 
the /one in which It obtains there Is small variation 
In the dally temperature Since It is desirable to keep 
(he gas at a constant temperature this fact Is also in 
favor of the route etc of the scheme The greatest 
chance of success therefore points to a course which 
starting from Cadiz will pass by Madelia and 
Tenerlffe and maintaining a generally W S W dl 
rcctlon will endeavor to make Porto Rlro Thence 
along the tbain of Islands leading to Havana this 


course Is easy On leaving Cuba New Orleans will be 
the goal and finally across the States to New York 
The whole pasaage Involves a journey of more than 
7 000 miles divided as fullows 



Mllaa 

C adtz to Tenerlffo 

807 

Tenerlffo to Porto Rico 

3 219 

Porto Rico to Havana 

] 124 

Havana to New Orloaus 

674 

New Orleans to New York 

1 382 


It Is estimated that the Journey a iobs the cKuan 
can be cuiiiploted Id five ur six days hut the airship 
will be provided with gasoline and equipment for a 
much longer period 

Supposlug the experiment is tairiod to a successful 
issue it will be asked What does it prove’ What new 
scientific fact has bt<n gained’ What pros 
pecu dots it oiien up fur inipiovod locomotion or 
moi^ wonomkal luodps of traiisUf We must confess 
that huwevt I duz/lliigly th4 proj(.<t may aptnal to 
ihc jiuuKiiiatluu howivfi innvludngly it displays the 
powpr oi stUnu and Ing nulty It will leumin we be 
ilevi a bai run renult The protnotora must natur 
ally tase a moie hniefu! view It is for them to put 
forwatd some templing byproducts as an inducement 
0 ] as an fxcuw for (he (xpendlture nnd the risk 
The y urge hat meteoi ology will bo provided with 
mor( txait knowkdge of th< behavior of the trade 
winds and (f the motion of tho upper atmosphore 
while nnonauthal probhins will be studied on a scale 
whldi will remove the hindrances by whkh advance 
Is now beset and Introdtue pio esses that will revolu 
(lonlzo thf ordinary methwls of travel Advocates of 
aviation fureHoe the onstrucilon of sliships that will 
have a velocity whkh combined with that of tho trade 
wind will transport the hardy aeronaut to America in 
tht short spate of fifty hours We find It dllflcult to 
shart these roseate views at least as the result of a 
single expirtment What form aerial ciaft may bo 
disdned to assume In tho future cannot be predicted 
but ns far as can be setn at present high velocities 
are limited to the heavier than air machines By con 
Btantly Intieaslng the velocity the area of the support 
ing surfsie mav be as continuously reduced and this 
rule may point to tht adoption of s form of hellcopster 
as tho rating machine of the future The possibilities 
of the dirigible balloon st cm limited to being the 
burden bearing mathine of the future capable of car 
rvlug consldernblt tonnage at a low speed In this 
capacity a verv useful career lies before it 


Fog Scal«« 

In the United States observers of the Weather 
Bureau designate aa a dense fog one that obscures 
objects at a distance of 1 000 feet If objects are nut 
obeenred at that distance the fog is described as 
11^4 

Is It desirable and feasible to describe the grada 
tloni of fog more minutely’ Fnglish meteorologists 
have answered this question in the affirmative The 
l>ondon Fog Inquiry of 1901 1903 conducted by the 
British Meteorological Office gave precision to many 
qt the ideas of meteorologlsU concerning fog and 
^of the results of that inquiry was tho adoption 
byi^e Meteorologlral Office and the Admiralty of a 
fV mle of five steps as follows 


the light became visible at a distance of 20 feet 
A more elaborate form of apparatus proposed by J W 
UoYlbond In 1907 was based on the power if selective 
absotptlon resident In suitably colored glass and 
measured the brightness of a fog on a scale of thirty 
two tlntometrical light units 
Dtirlng the past year the Meteorological Office has 
been making experiments to determine mort precisely 
the distance of visibiitty at sea bv day and night 
corresponding to the five degrees of tho official fog 
Bcale Tho figures of the stale ar based uioti the 
Interference of the fog with traffic and it Is desirable 
to form some definite Idea as to how far off a vchs I 
or light is visible first when a fog horn la sounded 
by navigators as a matter of ordinary pmautioi 


Blight fog or milt 


Moderate fog 


Thick fog 


OhkrtB in llettnct b i t 
tranir bj fall or osl 
onimped^ 

Trnlfir by mil n luli e* 

additional raotlon 

T mffle by rail or road tm 
pedod 

Trafllf bj raU or ri>«d 

l(m>eded 

Trsme bv rail or road 

totally dlMrxanlied 


HorUon h t Ilghtt* 

and landinarkt* visible at 
working dlatanf a 

LlghU imaaiug veaaelB an I 
landmarks generally in Ha 
tlnct under a mile Fog aig 
nala are sounded 


Hhips llghta and vgbn i 
vlstble St K ni I OI 


I In 
less 


Objects Inllstkct but inilu 
tlim unimpeded 


Navigation Imi edert h I 
riot al caiitl n r i lire 1 


Navlxatl n Ku I en led 


For the detsmlnatlon of fog densities several forms 
of foffgaca havd been proposed though none of them 
have coma Into practical use One suggested many 
yearn Ago by 0 J Smons consisted of a white wooden 
■oreeii, placed oA a dlatonoe of SO feet from the ob 
gefinr, oa ii^oa wet^ painted five black strips of 
d^ffigjreat wldtho^ the Tlglblllty of ea<h strip corre 
mx^ilAnit to ono of tbo fiTO degrees of tbe fogstale 
At tilidht thti Vft* reftacod by a tantem in front ut 
to ho »iibNl4 five i^klweeses of colored 
'firnm ^ ^ igfl oew M y wwoxed tuUU 


and secondly when exit i me <autlon Is judged to bo 
necessary Tho matter has been taken up witli the 
Elder Brethren of Trinity House and at rangemenis 
have been made for observers at six lightships to note 
tbe state of atmospheric obscurity according to the 
numerical scale os judged by the requirements of 
traffic and at 1h* oauie time tu iiute th* dlntaiKf of 
known land and sea marks which arc visible oi In 
visible The returns fiom the lightships arc now 
balhg examined in the Meteorological Office and will 
form the gubjeot of a apeelkl report 


Oapt R S Peary, famous for his expeditions In 
Arctic regions (ulmlnatlng In bis discovery of the 
North Pole has deposited In the United States Na 
tional Miiseun the sprles of alxteeii gold and two stl 
ver medals that have bten awarded to him They 
include taiecHlIy tht* great gold medal of the Na 
tional < eogiHphir Sotiety of Washington presented 
to him for his dlHto\ ry of the North Pole and 
the great gild in dfel of the Royal Oeographical So 
rfelj rf 1 ondoii d signt ( Iv Mi-s fa olt wife of the 
leadei of (he HiKlsh South Piirtr I xpedittons an I 
presented to (apt PenJi for Antic ] xplorutlon 

1RS( MOP Also th( f Mowti g gold medata from 
Anierltan HOcfitlcH Tic ( iilliim medal (first award 
1^*12) and the ( p Dnlv medal (f the Amirlian Qeo 
grapliUfll Society (f New York (first award 1902) 
the Hubbard mi ial of the National C eoginphlc So¬ 
ciety tfirat Hwaid l^Ot) the EMsha Kent Kane 
(1902) and the special tnidal (1909) of the Phlla 
dilphia Ooographical Sf>ckty and tho Helen CUlver 
modal of tho Chliago Oeogiaphlcal Society (1910) 
The foreign medals nielved by him Include tbe fol 
lowing all of wh h are of gold except tho two 
gp<(lallv liidkatod as )f sllvir Royal Scottish Ceo 
graphical Sockty (IRS7) silver Roval Geographical 
Society of I ondon (1R9S) Nachtlgal modal of the Im 
porlal German Geographical Society TTauor medal of 
the Imperial Austrian f eographlcal Sorloty (silvan 
the Paris Geographical Soc lety l>avld T ivlngstone 
medal of the Royal Scottish Geographical Society 
(1909) King Humbert medal of the Royal Italian 
Geographi hI Sodetv (1909) Royal Geographical So 
defy of Belgium (19091 Royal Geographical Society 
of Antwirp (1910) and the Royal Hungarian Ooo 
graphical Society (1910) Capt Peary has also de 
posited in the National Muaeum the flag of hla eo 
hgc fraternity which wan picHtnled t» him bv ids 
brotheia of tie Oelta Kapp i rpsllun and the Peace 
Flag which was prcHinled to him bv the la lies of the 
Society of the Daughters of the Amerlran Revolution 
Both of tbsM floct he carried to the North PoU 
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European Transformer ToVw* 

A New Txpe of Small-Sised Station 



By tKe Serlin Correspondent of tKe Soientifio American 


A mr lultable type of smallHilEed transformer eta* 
tlon has been developtni by the Oerllkon Machine 
Works wbtcb ahown a number of advantages over 
maeonry stations Ajiart from a considerable reduc¬ 
tion In first cost and the lioulbUlty of readily shifting 
the Htatlou whenever required they are in fact fitted 
up completely at the factory and after being Installed 
on their foundation are got Into working order merely 
by connecting up the primary and secondary conduc¬ 
tors as well as the transformer Owing to their pleas¬ 
ant exterior and smaU space requirements these sta¬ 
tions can be Installed anywhere In the mldat of other 
buildings the more so as their painting can be adapted 
to the surroundings 

Transformer towers are generally made of frame 
work comprising at the base a cabin for receiving the 
transformer and apparatus being designed aa lattice 
poles they are of a very pleasant appearance and 
afford a point of support both safe and simple for use 
In connecting up any Kind of conductor 



TRANSFORMER TOWER HIGH TENSION 
SIDE 


The cabin is so designed as to afford ample space 
for a straightforward arrangement of all the appa¬ 
ratus and conductors It Is generally fitted with two 
operating doors for the purpose of controlling the high 
and low tension ends respectively but can be as well 


made accessible from all four stfies The most up-to- 
date apparatus have been provided for the protection 
and superintendence of the transformer 

A galvanised sheet-iron tube 80 to 60 centimeters 
(1181 to 18 62 inches) in diameter Is used for introduc 
ing the primary conductors Into the cabin. At each 
of Its ends a cast Iron spider is fitted in Its Interior 
and it carries the tightening device for three or six 
bare copper wires. The sheet iron tube below the 
ui^r roof of the tower rises to a height sulBoient to 
prevent any rain from penetrating into its interior 
and acoordlnidy into the cabin The secondary con 
doctors (14 wires as a maximum) are taken out of 
the cabin by porcelain pipes protected against rain 
by a special roof which at the outside of the sheet 
Iron tube are likewise arranged in the form of bare 
conductors. 

The admission of fresh air is effected through i 4 >er 
tures In the foundation a lively ventilation of the 
transfurroer being Insured by the violent draught In 



GENERAL VIEW OF TRANSFORMER 
TOWER 

the admission tube These apertures are arranged in 
the top part of the foundatloni Immediately below the 
Iron foot of the tower Another arrangement which 
though somewhat more expensive Is considerably bet¬ 
ter excluding as it does the entering of splash Into 


the Interior of tbs cabin, oompriass an apsrtors dossi 
with a perforated plate on one eld# of the foundatla 
and through which a supply of fresh air bslow th 
transformer is allowed to penetrate dlreoUy Into th 
cabin. 4 

Any water oosing out In cold weather Inside tbs 
Sheet-Iron tube Is allowed to escape through an apsi^ 
tore in Its lower mid. 

The transformer towers above desorlbed are de¬ 
signed In three sUea, the space available for the trans¬ 
former having the following dimensions 

Length Height Width 

Siie In meters. tn meters. In meters. 

A Jt 0 (8.88 feet) 1 fi (4 98 feet) 0 7 (8JO feet) 

B 1 2 (8 94 feet) 1 6 (4 98 feet) 0 9 (8J6 feet) 

O 1 3 (4 26 feet) L5 (4 92 feet) 1 0 (8 88 feet) 

The largest else suffloee for the Installation of a 
transformer of fairly large dimenelons, unless it be 
preferred to put up two small-slse transformer towers, 
the secondary bus bar being provided with switches 




TRANSFORMER TOWER LOW TENSION 
SIDE 


for use in allowing the transformers to work sepe 
rately or in parallel 

In connection with another type of transformer 
tower, the whole Iron structure Is coated with *Slter- 
nlte plates fixed In position by xino or ooppsr sheets. 


Clvotrlo Locomotive* for Loteohberg ReUroed 
Two electric locomotives are now being built tor 
the Bernese Alps railroad of Swltxerland which 
croeses the mountalne by the I.<fitschberg tunnel and 
makes connection between the northern Bwlsa rail 
roads and the Simplon line Of the new railroad 
line there is already bfillt a section at the commence- 
meat from Splez to Frutigen Tbe locomotives will 
be run upon this BHctinn and it la now being tilted 
with the trolky wire for this purpose The company 
will thus obtain the necessary data for building tli 
standard locomotlvea which are needed Owing to the 
htavy gradients adhralon is a prominent factor while 
speed Is of less consequence The Swiss Oerllhon 
firm IB building a 2 000 horse power locomotive It 
works on single-phase current at IB000 volts taken 
by trolley There are used two bogles each carrying 
one motor and three driving axles All tbe wheels are 
UHid for adhoBlon The 1 (KiO-horae-power motor of 
nach truik drives a countershaft by 1 3 2B ratio gear 
ing Crank and bar drive U used to couple to the 
wheelH All the wheels of one side are connected 
together In turn by crank and bar drive. A single 
motor thus drives tbe tbn^ wheels Tbe same 
drive is used for each truck The total weight 
of the locomotive is 9f tons of which the eltctrl 
cal outfit represents 46 tons The wheels have 
a uniform diameter of 186 meters (4 46 feet) 
Aa^ to the mcchanlial part of the locomotive It 
is bnllt by tbe Swiss iA>comotIve Works The second 
loromotive Is built by the Allgemelne Electric Oom 
i»aiiy of Berlin and the Krausa manufacturing firm 
An entirely different ronstmctlon la used Two sspa- 


rate half locomotives each mounted on a three- 
wheeled truck are coupled together The truck in 
each case has two driving wheels on a side and one 
pony wheel When coupled the entire locmnotlve 
presents four driving wheels at the middle and a 
pony wheel at each end Weighing in all 102 tons 
Is uses 75 tons for adhesion on the four axles The 
large wheel diameter is 137 meters (417 feet) and 
the small wheel 0 86 meter (8 79 feet) On each 
truck Is an 800-hopse-power single-phase motor of the 
German Wlnter-Elchberg typo making 1600 horse¬ 
power In all which Is somewhat leas than for the 
preceding type A reduction gearing to countershaft 
and crank drive thence to the wheels somewhat anal 
ogous to the above. Is employed here The two wheels 
are coupled by a driving bar The present locomo¬ 
tives have about the same capacity as the Simplon 
locomotives which are built for 1700 horse-power 
However there are radical dlfferencee In the dealgn 


Our Myriwd Covwmmwnt Fublioatione 
Or 1982 department pubUeatlons limd, 86.160 469 
copies were printed an Increase of 46 2/3 per cent In 
the number of publications and 41 per cent in tbe nnm 
ber of copiea The Superintendent of Documents sold 
147^87 copies of the departments publloattons. The 
number of copies sold has IncreaaOd 206 per oent with¬ 
in five years Of the Farmers Bulletin on ' Soonoml 
cal Cse of Meat tn the Home 47.14^ ooplet w^ sold, 
although 900 000 were dlstiibuted tree FortHtva 
Farmers Bulletins wertT issued, with a total of 
000 copies, rsprlots of oldor anmben 


6J47,600 copies The expenditure for printing and 
binding was I441J49 04 


A Novel System of Cleenlng Water Meins 
Ilf a system of cleaning water mains invented by Mr 
K A. Adamson the engineer at the Blvlngton Works 
an opening of 9 feet is made in the main to be 
clesned and a bracket Is fixed on each end of the 
opening These brackets carry two rails and a screw 
of coarse pitch A gasoline engine ii then Ipwered Into 
the hole so that the wheels on the frame rest on the 
rails, while the screw passes through the center of 
the machine The shaft of the engine Is then oentral 
with the main The frame of the nuMdilne Is fitted 
with a band wheel, by turning which the machine la 
propelled along the rails in either direction by means 
of the screw A specially constructed knife formed of 
a oentral bar carrying four eutUra Is used for the 
scraping, and Is attached to the shaft of the machlna 
The englse having been itaried, up^ the driver turns 
the hand wheel In the desired direotlon of travel, the 
result being that tbe revolving knife la gradually fed 
Into the pipe after the manner of a boring maohtfig 
The apparatus Is ludh that In long lengths U is pee* 
slble to clean 80Q yards in eaob direction from the 
hole, or 400 yards in an The speed of cleaiHng U 
about 60 yards an hour or in ordinary praetlee an 
average of ehopt 800 yards a day The appnanoe bee 
been seen In aetual operation at Huyton by a number 
of water mu^ifieeri. while the membrns bf Hn 
pM Oorpomkn Water Commute# ait so tmioreeled 
wttb tie imbdHmHttg propeniee «M tW huts 
tt e ttMUne mm tmifi 
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Apotheosis and the Worship of Ancestors 

PeacocK, and Serpent and their Si^niicance in Roman Times 

By P F Mottelay 


Ohk of the pPomlnent members of the French Acad 
em/ of Sciences recently called h^tentlon to the recent 
discovery of funeral monuments of the early Roman 
period bearing novel designs of the eagle Jupiter s 
bird, vrhtch had taken the place of the Egyptian hawk 
and was made to play such a very conspicuous part tn 
the Apotheosla iOomecratio) of Roman emperors 

Very curious and singularly Interesting are tbs 
Comparatively UtUe-known details of the origin and 
progress of the rite of deification or oonsecratlon 
which at one time obtained so extensively for the 
CiBtars 

Apotheosis is the natural outcome of the progres- 
slve worship of ancestors The more the latter had 
dlstingulabed themselves in private or In public life, 
the greater of course was the reverence paid them 
To rulers of men who are ever prominently majes¬ 
tically before the world will always deservedly attach 
that amount of admtratton which their exalted post 
tlon and their attractive surroundings necessarily 
command and the greater the popularity they achieve 
through personal valoroua deeds or by means of vie 
torles obtained either on field or otherwise for the 
benefit and aggrandUeraeni of their states as well 
as for acts benefiting their fellow men the greater 
naturally will be the honors and admiration accorded 
them by their Immediate followers their family and 
their descendants 

The founder for instance at his death became as 
others the common ancestor for all ensuing genera 



Fig t -STRUCTURE RUll T K)R THE KITH 
OF APOTHEOSIS 


tlons and for the city he was what the earliest 
ancestor bad been for the family His memory was 
easily perpetustfMl and later on In accordance with 
the cuatoms prevailing yearly feasts were regularly 
held over his tomb and even sacrifices were made 
In his memory His fame grew at great pace and the 
increased honors attaching thereto which were gradu 
ally paid him extended afar so that beyond his orlg 
Inal home and beyond bis actual burial place as U 
pretty much everywhere the custom even at the 
present day honorary tombs and monuments were in 
due time erected to his memory As years progressed 
the story of the founder s deeds was amplified around 
It was weaved a more or less marvelous legetfd. while 
the poets and the writers consecrated It in records 
that were after awhile embellished and heightened 
to such an extent that the human original himself 
getuany disappeared and b9 had become transformed 
into a being worthy of worship a god Thns It was 
Athens came to deify her two founders Ocrops the 
first king of Attica and Theseus the great hero of 
Attie legend Thus also Romulus founder and king 
of Rome, was proclaimed a god by the Senate as is 
wan knoim, under the name of Qulrlnus 
In Egypt where the ruling king was held as a god 
and wa^ rendered anelr all the honors bestowed upon 
JOa predeoMiorft, the gonl of the dead was first repre- 
aentfid l^lng lAe eutk tn the shape of a Mrd, then 
tkg tdiown ai oarrytng the soul Itselt TUa 

tN ^aogl^ ik homwed from the stallaf 
Wtina iy’ toeftf u Om tto MS to emtor of 


souls by the sun Is the eoul created In humeu bodies 
and by the sun also is it recalled to heaven In Syria, 
the sun-god was hlmsolf represented borne upon the 
wings of an eagle It was at Hleropolls (Hlerapolls) 
a city of Syria Cyrrhestlca, that the goddess Atar 
gatls bad one of her most famous temples Atargatli 
was called by the Greeks Derceto and was worshiped 



Fig 1 -BUON/.K ME Fig 4 -RKVERSF OF 
DAI OP ANTONI HRONZF MEDAI 

NITS PUIS OF SF\hRUB 


under different names throughout pretty much the 
whole of Western Asia where are found many funeral 
monuments bearing an eagle the latter with out 
spread wings flying upward carrying a wreath In its 
beak or claws The wreath by the way denoted the 
victory of the soul over the evil one and It was said 
that the gods turned aside from those appearing be¬ 
fore them without wreaths This silent form of delfl 
cation at first prevailed everywhere but later on 
when the body of an illustrious dead was burned 
upon an altar an eagle was dispatched supposedly 
bearing heavenward the soul of the deceased This 
had been described by many authors but by none 



Pig 4-OBVhR8E AND REVFRSh Oh SlJ \ FR 
i OIN Oh \ AI FRIUS 


more satlsfiK torily than by Herodlan and Dion Gas 
Blue Their actount of the lustomary ceiemonles we 
think worth reproducing 

There is placed in the palace vestibule upon a bed 
made of Ivory and covered with a cloth of gold a 
waxen Image of the dead representing him as still 
suffering and over whom guard Is to be maintained 
for seven days At Intervals during that period 
Roman Senators stand in black robes to the left of 
the imige, while to the right and In white robes 
stand the ladles of the court and others holding high 
rank The doctors are dally in attendance and go 
through the form of recording the progressive decline 
in health of their patient until his death la finally 
announced When that is done the most distln 



Fig 9-REVFR8P OF Fig ft-RI-VERSl- OF 
BRONZE MFDiL MEDAI OF MARI 

OF FAUSTINA NIANA 


gulshed dignitaries of the empire the senators and 
others carrying the couch bearing the real body like 
wlM the bed holding the waxen Image to the Campus 
Martlus and place them upon one of the tiers of a 
lilgh pyramidal structure which has been erected 
there covered with rich gold tapestries and oma 
mented by sUtues of ivory and by fine paintings and 
wbtoh has been filled with aromatic and other similar 
SttbstanosSi with much Isoeass and perfnmss, os wsn 


as with offerings of all kinds Tbls being concluded 
the court dignitaries and the military ride three times 
around the strurtuie (Decucsio) accompanied by 
chariots whose drivers wear flying purple robes and 
hold waving banners whereon are recorded the great 
deeds of happy rulers Then the reigning monarch 
fires the structure from the very top of which la 
allowed to eKcapo an eagle mounting through flame 
and smoke into the sky for the purpose of oarrylog 
it Is believed the soul of the dead from earth to 
heaven In order that the deceased may thereafter be 
worshipped with the other gods 
Tt was In Rome that the apotheosis took Its most 
regular form The first, after Romulus, upon whom 
apotheosis was officially conferred was Caius Julius 
Cnsar (100 44 B C) and after the victory of the 
triumvirs the senate bestowed upon him the name 
of Divua Julius the word divus having been employed 
in the same manner as deu* The fact that during 
the brilliant ceremonies of his apotheosis a comet 
appeared was taken as a sign and to Augustas wu 
proof com luslve that the soul of C«sar had already 
been welcomed by the Immortals C T Octavius 
Augustus (63 B C 14 A D ) was the next to receive 
apotheosis and the ceremonies were the same as de¬ 
scribed by lierodlan The fire It is said lasted five 
full days and Into It the soldiers cast the arms borne 
by them during tho ceremony as well as the medals 
and other rewards that Augustus bad conferred upon 
them while the women oast in their jewelry and other 
ornaments and many of their vestments Divas Ati- 
pusfut was the name afterward given When apothe 



liu 7-HUFERB BRONZE DISK FROM 
HRUSBEI8 MUSEUM HHOWINH 
BAAI niF SUV GOD 


oslB was accorded to the emperor Antoninus Plus 
sutcPBSor to Hadrian (86 161 A D) and to Faustina 
his wife (104 141 A I) ) two eagles were sent from 
the funeral pyre For the Roman emperor Publius 
Helvtus Portinax the Galba of his time successor 
of CoramodUB unuaually flnp ceremonies were ob¬ 
served His Htatiie made of solid gold was carried 
upon a chariot drawn by elephants and the very high 
structure upon whhh the body was consumed was 
constructed of the finoHi woods and l>ore very many 
large ornaments of gold and of ivory This latter 
substance was by the way always used by the Romans 
for del orating the temples of the gods for the con 
struction of thrones and for the ornamenutlou of the 
highest Insignia 

The English poet Dryden thus refers to the rite of 
apotheosis in tho opening lines of Heroic Stansas 
on tho Death of tho Lord Protector Oliver Crom 
well (English Poets Tendon 1810 vol vlll p 
498 ) 

And now tls time for their officious haste 
Who would before have borne him to the sky 
1 Ike eager Romans ere all rites were past 
Did let too soon the sacred eagle fly 
Inddentally it may bo mentioned that the Greeks 
and th* Hindus more particularly burned the bodies 
of Ihuir dead Amoug the Greeks it was the custom 
to burn the body after having bathed it in expensive 
oils and clothed It in most attractive vestments 
When the body was consumed the fire remnants were 
extinguished with wine then the oshos were sprinkled 
over with oils and with more wine after which the 
dishes were collected and placed In urns or other 











r(»r4ipifi( 1*»H Djp Mlndiih hald flr« an one of tli©lr 
Rodw i Hio \ttjii 11 I »'’) unrtor tbo namo of Affni 
whirh (Hrri(d (h* Moni to Iho home of the blofwod 
LIko some of th« otiitr cflialein ireople the FerRlans 
on the other hand did not burn tholr dead nor did 
they decorate the bodien with ornamenU of gold that 
metal being of the color of the Are which they wor 
Hhlpi>ed When a king died all the people of Alla 
were commanded to extlngulBh tbe aarred fire In their 
templea not to be relightod till after the funeral cere- 
moniea 1 he royal Persian torebi It may be added 
were alwaya practically under guard that of Darius 
having thus been looked after for a period of leven 
yearH according to Ctcaias (Herodotue vl 227 ) 

In the accompanying illustrations taken from the 
exceaBlvel> rare old work (C Qub bard Fundfiallles 
1 yon in^i) found in the Sainte Oenevltve 
library in Paris la seen at Fig 1 one of the forms 
of fttrmturc erected for the rite of apotheosis U 
shows the dead body of the king on the second tier 
the precision of chariots around the structure and 
the eagle taking Its flight In Fig 2 is represented 
a different mod# of structure upon the reverse of a 
bronze medal of Sovenis The other figures repre 
sent coins or medals of various rules showing the 
different forms In which the body was supposed to 
be taken heavenward Fig 3 Is the reverse of a 
bronze medal of Antoninus 1 lus where the eagle la 
seen grasping thunderbolts Fig 4 gives thf obverse 
and reverse of a silver coin of Valerius Fig C 
Is the reverse of a medal of Marinlana and Fig fi 
the reverse of a bronre modal nf Faustina In lieu 
of the design of an eagle the last two bear that of a 
peacock the favorite birds of luno or Hera em 
ployed only when the apotheosis was that of an ero 
press Upon the sides of a funeral altar In the Vatican 
can be seen the figures of O Pomponlus Rdadraon 
and of his wife Compoiita Helpls carried to heaven 
respectively by an eagle and by a peacock 

In later days several emperors had medals struck 
showing the body taken by the griffin of Apollo Igod 
of light god of the sun son of Jupiter and of 141 
tona) and holding some attribute of the gods—the 
scepter thunderbolts or the T a$ia pura The head of 


the emperor was somo^ttBii ouuie to bear a Orawa 
or U was surmonnted hy the almbiis and the body 
ex'! aslonally rested upon a throne or solar ijttadiiga 
the latter being by the way admirably shown upon 
many of the coins and medala itruck for the apotha^ 
osls of the much-esteemed emperor Flavius Valerius 
Constance Chlore father of Constantine 

The eagle was eer a royal bird always employed 
as a symbol of force and of power It might be added 
that throughout heraldry it ranks as one of the most 
noble bearings In ooat-armor 

By the Persians, the eagle was placed upon spesrs 
ns standards in the great battle of Cunaxa Baby 
Ionia B C 401 and It is said that the Romans adopted 
It for their legions during the second consulate of 
Marius their grestest general The first eagles were 
made of wood wreaths were soon added then these 
eagles were replaced by others made of stiver with 
the bird resting upon golden thunderbolts up to the 
period of the C»san when the last-named gave way 
in turn to eagles made entirely of gold and deserv 
fdly so for as Tacitus said (Ann IT 17) the eaglea 
were by all considered the gods of the legions 

Charlemagne Introduced the eagle to denote that 
he held government over both the Romans and the 
(lermans as shown upon the fine monument erected to 
him In the cathedral of Alx larCbapelle As a sover 
elgn emblem the eagle held its own throughout the 
fifteenth century and prominently because the em 
blem of the Holy Roman Fmplre The Kapoleons also 
adopted It placing It upon the flagstaffs first between 
the years 1804 1814 afterward between 1852 and 1870 
in accordance with a design of Isabey borrowed from 
the eagles to be seen upon the tombs of the Viscontis 
Some of these are In the Milan Cathedral which 
latter It may be added was begun In 1386 with brick 
(Osed in marble taken from quarries which the Vis- 
contlB gave In perpetuity 

The eagle be tl said Is the fourth attribute nf 
Christ denoting especially hla divinity and his glorl 
oils ascension 

In addition to the eagle upon funeral monuments 
we again find the griffin tpart lion part eagle) as 
well as the serpent An unusually fine and very large 


oi^oo^RokMui ti#r«ia^k|iagtHk1^^ to ibi liw^ 

trtwk or tkt wfur W 
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Donon of the howh' and ob tt can bt ttea 

thick mrtkibi htM by ta and two grlAat, A 
lerpont with an eagle a head ii found earved on one 
of the tomb* of the Forta Ogpena. and to repnxtooed 
In Tavola XXIX of the attractive work publtolied 
thereon by 0 L (Rkant In the collection of anUquI* 
Uee beloBglng to the Btbllotheque Natlonale Pa^, 
are many notable cameos reproeentlng the apotheoeto 
similar to tboee that are In the Vienna Mueenm knd 
one of theee shows an emperor carried to heaven by 
an eagle where he to about to be erowned anew wUh 
a wreath by an angel A fine sardonyx in Vienna 
Is said to represent the apotheosis of AaguatOir which 
Is likewise reprseented in an attractive boito-rwltopo 
in the chantry of the Bt Vital Church In Ravenna 
Still more lotereetlng is the bronse disk In the Brtia- 
Belt Museum (Fig 7) showing a eerpent holding ita 
tall and thus encircling the bead of Jupiter, or more 
properly the head of Baal the sun-god of the Syrians 
Phmnlolans, and heathen Hebrews, supported by a 
spread eagle whose wings appear as a luminous radia¬ 
tion 

The serpent, when found upon funeral monumentfi 
Is the symbol of renovation msurrnetton palingenesis 
He was mad« to represent those who bful been delved 
From the highest antiquity he was claased among 
divine beings be was considered the guardian of 
sanctuaries In Egyptian mythology he to likened 
unto the sun 1 e life Among the Hebrews, the 
same word H6vs signifies life as well as serpent 
Among the Greeks the serpent biting Ita tail is the 
symbol of eternity for the serpent represents life and 
the circle thus formed is without end 

It may be added that a very attractive emblem of 
eternity appears on many of the ancient monnments 
and upon medals or coins of Vespasian Tttua, and 
others In the form of a woman holding in her right 
hand a head surrounded by rays to repreMnt the sun 
and Id her left hand a head bearing a orescent, to 
represent the moon such union of the two orbs of 
day and of night denoting the permanency of all time 


Weighing 


the Earth, Sun, and 


Planets 


The Mi^htx Scales of Mathematics 


Strictlt Speaking says a writer In Kosmos the 
weight of an object la the force with which It is 
attracted by the earth This force is Inversely pro¬ 
portional to the square of the distance from the earth b 
center Hence the weight of an object, as defined 
above and as meofiured with a spring balance Is less 
at the equator than at high latitude and less on a 
mountain top than at the sea level Ihe force of 
gravitation Is proportional to the arreleratlon or rate 
of change in velocity of a body falling freely In n 
vacuun) and the varying weight of an object as de¬ 
fined above Is the prodmt of Its mass by the gravlta 
tlonal acieleratlon at the place of observation In 
the latitude of central Europe and the northern United 
States the velocity of fall in vacuo increases by about 
82 feet, or 976 centimeters per second in each second 
of fslllng Hence the approximate numerical value 
of the gravitational acceleration (commonly denoted 
by the symbol p) Is 32 In the English and 976 In the 
metric system 

When op objoct Is weighed on an ordinary balance 
with a set of standard weights however the result 
does not differ at different places because the object 
and the counterbalancing weights are equally affected 
by any variation In the force of gravity The opera 
lion Is Id fact a measurement of the maaa of the 
object In terms of standard masses and this Is whnt 
Is commonly meant by welgblng an object 

Although we cannot put the earth in a scale pan 
we can weigh It with the aid of a balance 

Prof Klchurx filled a vault In the fortress of Span 
dan with 100 tons of lead and placed above the vault 
a balance from the pans of which two additional pans 
were suspended beneath the mass of lead by means 
of wires passing through vertical shafts which tra 
versed the mass He found that two one-kllogramme 
weight** whl(h bnlnneed when placed In the upper 
pans or In tne lower pans did not balance when one 
was placed In an upppr and the other In a lower 
pan although the aridlUonal weight required to re¬ 
store tbo equilibrium was only about one milligramme 
The discrepancy was due to the attraction exerted iiy 
tbe«mass of lead which pulled one of the kilogramme 
weights downward and the other upward From this 
experiment Rtohans deduced the value of the *gr«vl 
Ution constant, which expresses the <orc6 of attrac 
UOQ between two fislt masses at TUiit dtouaoe from 


each other An Idea of the magnitude of this force 
can be gained from the statement that the attraction 
between two mosses each of one ton separated by a 
distance of one meter Is nearly equal to the ufeight 
of 7 milligrammes The value of the gravitation con 
stant In the C G S system In which lengths are 
expressed In centimeters masses In grammes and 
time In seconds Is 6 7 X 10-* 

The altractlon between two bodies varies dlnntly as 
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the product of their masses and Inversely as the 
square of the distance between them Hence the 
attraction between the oarth and any object on its 
kMm 

surface is - where k Is the gravitation constant 

y 

If the mass of the earth m the mass of the body and 
7 the length of the earths radius This attraction Is 
equal to the weight of the objoct or mg where g Is 

kMm 


the gravitational acceleration 
pr» 

and therefore M = - 


Hence - 

y 


mp, 


fc 

BubsUtoUog for g and k the values already given, 
and lor y the length of the earth's nutfus In eentl 
metora, wa And the xnaae of th» earth, JF, equal to 
68 X 10** griraotee, or 66 x UMtrto-tenb 


The volume of the earth calculated from its known 
dimensions Is 12 x 10"* cubic meters Hence the 
density of the earth Is about 6% times that of water 
as a metric ton Is the moss of a cubic meter of water 
The mass of the sun Is deduced from the attraction 
which It exerts upon the earth This attraction may 

kUn 

also be expressed by the formula - but U now 

y 

denotes the mass of the sun m the moM of the earth 
and 7 the distance between the sun and the earth 
This attraction however Is the centripetal force which 
holds the earth in its orbit and which is expressed 
tnv* 

by the formula- In which v denotes the linear 


velocity of the earth in Its orbit Hence 


v*r 

and therefore Af =- 

Is 


r y 

Substituting the values of 


V y and k we find M = 2 X 10* grammes or 2 x 
10" metric tons 

The mass of the sun as thus determined to 321000 
times that of the earth The suns diameter to more 
than 100 times and its volume is nearly 1,260,000 
times, that of the earth Hence the sun to about four 
times less densb than the earth or aot very much 
denser than water 


The mass of any planet which has a satoHlte can 
be dsdneed from the distance o&d orbital velodty 
of the satellite as the mass of the sun to deduesd 
from tbs dlstones and velocity of the earth The 


msM Of a planet which has no satellite 1# obtalnedt 
less simply trota the perturbations which It oautes 
In the motions of other planets It tbs earths moss 
is token as unity, the mssswi of the other pluaUSars 
Mercury 1/16 Venus %, Mors 1/6, Jupiter 800, Botoim 
90 Uranus 13, and NepUme 16 The oarth to dOhser 
than any othor ploaec exeept Heronry Thf dffst^ 
of Saturn to toso than that of water 
The mosiSf Of Hio Axed otora oon OPmsOd 

from their Mladva bHghtnoSB aiHl 4 totoft 0 f and 
the pfrtodk f£ jr ot a flfh of gosto mtoMoa 

os thotof ^ 
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Lnrfo •lAotromafuati have been employed by oou 
llsta for more tliau twelve yeara, for the removal of 
apilntera of iron and other magnetic roetala that have 
entered the eye Two French aurgeone regularly and 
•uoceaafully employ a very powerful eleotrofflagnet for 
the extraction of needlee and almllar foreign bodlea 
from the tlaauea In general The needle—It la ueualiy 
a needle—ia first located very accurately by meana of 
two X-fey radlographa taken In different planet* Tne 
electromagnet being then applied to the akin, in the 
moit favorable position draws the needle to the spot 
and causes U either to emerge through the skin or to 
produce a little conical elevation of the eklm In the 
latter case it Is necessary to make an incision less 
than half an inch In length In order to allow the 
needle to escape from the akin 

Prof. Lippmann of Paria has been making researches 
upon electric contgeta and finds that he can produce 
a contact without using preaaure This may prove of 
great Be^vice for relay work as the problem In mak 
Ing a aenattlve relay conalsts in aeourlng enough 
prewure to make the contact* It Is known that when 
two metal pieces are in contact, a certain preMure 
la aeeded In order to make the ourrent paas even 
when gold or platinum is used This causes the dlffl 
cutty In making a relay to work on very small our 
rente as We cannot have aufflolent contact without 
much dlfflculty Prof Lippmann sought to obtain a 
contact which would work without any pressure, and 
■uooeeded by using a metal on one side and an elec 
trolyte on the other A chloride of calcium solution 
answers very well and he uaea a strip of letter paper 


wet with the solution and applied against a glass 
strip which serves as a sui^iert, immersing the lower 
end in a vessel containing the liquid so ,that part of 
the paper projects above The solution serves to keep 
up the moisture and it also brings the ourrent to the 
paper He flnde that the slightest oontaot betwsen 
the paper and a metal piece la enough to make an 
electric contact This is proved by taking a gold teal 
piece for the metal part A galvanometer or relay In 
the circuit always works In this case and aa the 
gold leaf is too flexible to give any appreciable pree- 
sure, the result Is striking* Should a large surface 
of metal be used such a contaot would stick and re¬ 
quire some force to separate it In some cases this 
would not be a disadvantage but In others the con 
tact surface should be small As to the use of mer 
cury It is known that a wire must he dipped well 
into the mercury In order to make an electric con 
tact However two amalgamated silver wires will 
make contact without pressure on the above principle 
provided the surface Is kept wet with mercury 

Aooording to A note In The Slectrioiaiit a standard 
gage light railway at Qumroersbach has recently been 
electrified The railway le Intended principally for 
goods and carrying ore, but there will also be a few 
passenger trains High tension three-phasb current st 
a pressure of 10 000 volts and a frequency of 60 wilt 
bo obtained from the local electricity works and trans¬ 
formed by two 160-klIowatt motor generators to cmi 
tlnuous current at 760 volUi for supply to the trolley 
wire The railway Is ten miles long the maximum 
distance from the transformer station being flve miles 
The goods consist for the most part of stone from the 


Alcohol 


Its Manufacture 
Its Denaturization 
Its Industrial Use 


TIm Cowt ol MMwlactnrliig DwMtwrlacd 
AleoM In Gcmuitty ud Gcrmaii MeUNrds 
ol DmatnrtotkNi are dleoussed by < onsiil (loii 
eml I? rank H Mason In SciKNTiFio Amkkican 
SUPPLKMRNT 1560 

The Use, Cost and EtUclcacyol Alcohol 
OO • Fuel lor Goo EiiQlaoo are ably explalno«l 
byH Diederiobslu Hoikntikio Amkrican Sup 
P bKMKNT 1506 Many clear diagrams m^umpany 
Uie ext The article considers the fuel value 
and pb>ei(al nn^perties of alcobf)] and gi\cK 
detallM of the aieohoJ eiitdue wherever thoyiiiav 
be difietH nt from those of a gasoline or crude oil 
motor 

In SvikVTIPIO Amrtucab Pupplrmknt ivit 
the Frodoctlon ol Indiighrlol Alcohid osd 
Ita Use In explosive Motors are treated at 
length, valuable statiHtlos being given of the cost 
of manufacturing alcohol from form produ* ts 
and u»lug It in engines. 

French Methods ol Demtnrntloii oon 
Ndtute the BubjtH t of a good article published in 
BCIENTIFIC AMKjilCASr BUPPLKMKNT 15W> 

bidastrtnt Alcohol Is Mode end 
Usdd is told very fully and ciearl) in No 8, 
\ol 0\ of ISClKmiKic Amkhk an 

The Most Complete Treatise on the Modem 
MsnnlBCtdre ol Alcohol* explaining thor 
ougbly the chemical pnmiples which underlie 
the ptY>oeHs without too many wearisome technl 
uil phrases and dew rihiug and Illustrating all 
the apparatus requin d in an alcohol plant ih 
publlshtd in RuRUTTiPir AmBRIOAN BUPilK 
MKvrs 1003 10(M and lrt*)5 The article is by L 
Hiiudry de Siiunler, the well known French 
HUthoritN 


In BUPILKMKNTA lOOT, W08 1009 W6 publish 

s digest ol the rules and regnlatlMS under 
which the U H Internal Revenue will permit 
the manufacture and denaturation of tax free 
alcohol 

A Comparison of the Use ol Aleohol end 
GesoUne In Form Engines is given In Bcibn 
T iKio Amkrican Supplbments Jwr and 1685 by 
Prof ( harlcs K Lucke and B M WwKiward* 
The Munutnelnre* DenutuHng end the 
Teehnlcsl end Chemtenl UMUsatton ol 
Aleohol Js ably discussed in the Bctrntipic 
AukhIcan SurrnKMKNTS 1618 and 1686 by M 
lilar and F H Meyer, la>th ex}>erts in the 
chemistry and distillation of alcohol lUustra 
tious of stills and plants accompany the text 
The Source ol Industrial Alcohol, that 
Is the Farm Products from which alcohol is 
dlstdled, are enumerated by Dr H W Wiley In 
Scientific Amkrican SuppbBMSNTs 1611 and 
1013 and their relative alcoliol content compared 
The Dtstnlottoa ud Reettitestlon ol 
Alcohol is the title of a splendid article by the 
late Mux Maeroker (tlie greatest authority on 
alcohol) published In Scientific American 
H upp CEMENTS 1687 and 168^ Diagrams ff the 
varlons types of stills In c^ommon use aid used 
us illuBtratians 

In SciKNTTFid Amkrican Siipplrmknt 1618 

the Uses ol IndUslrlol Alcohol In Uko Arts 
end In the Hone ore disensoed. 

Any Single Number of the SOIENTIFIO AKIRI 
CAN or SuppbRMSMT will be tent foe 10 oeotsby 
mall The entire set of papers above lUtsd isifi 
be mailed on receipt of $8 00 


Send hr Our New 1910 Supplement Catalogue FREE to any addreee 
Ordmr from your newwlMlMr or from We publSlMn 

MUNN CEL CO., Inc., 361 Broadway, New Yorll 


stons quarrlesi which is only qstrM in ous 4hrdotf(l||p 
so that only fairly empty wagons have to be 
against the gtsdlent Owing to this droMDiliiUM tStk 
average oonsumptlon on the oonttoueiiidamttt sldh 
is only 160 watt-hours per ton-mRa. Tb« gooSs trattt% 
which consist of six standard open wngonA nro diwh 
by locomotives weighlitg 10 tons and Mted with twefO^ 
horse-power motors, without oaushig any gruMT Thrl» 
tlon of load at the transformer station, A oonpas^soi 
between the two systems of working—steam and eleo» 
trtolty-—ebowB that the latter Is more eAelent. 

Trade Netee and Fertnulae 

The following recipe# osd formuUe are pdhMshsd 
tisiply 09 tuppeeiione Ofttmiools pory, /or sriMch reo¬ 
pen if is not oJuxiys possible to comply with the oos* 
ditioae stated, or /or as to paorsa t s s the aosaroMF of 
th e recipes A little ezperimenti/hfh hoioetw, will 
eatily enable the interested reader to oscerMn fust 
what modifications are necessary to meet his regaira 
ments —Editor of SoiaNrino AjcaaiOAJf flUFFLaicsjrr 

Weather FonieUlng Ptotwee.—^ProduoUpn 1 part 
chloride of cobalt 10 parta gelatine, 100 parts water, 
which gives blue color * 1 part chloride of copper, 10 
paru gelatine, 10 parts water, for yeliow* l part 
chloride of cobalt, 0 75 part nitrate of nickel, 015 part 
chloride of copper 10 parts gelatine and 100 parts 
water gives green Soften the gelatine in water, add 
the preparations and melt over a gentle Are 

To Mark Tools.—Coat the tools to be marked with 
a thin covering of wax or hard tallow by heating the 
■teeU rubbing the wax over it while warm until it 
melta and then allowing it to cool Kqw scratch the 
mark In it with a sharp instrument and pour on 
nitric acid rinsing the acid off with water after a 
time finally beat the metal until the wax melts and 
wipe it off The mark appears as though engraved. 

Manifeldtag Drawings and Documents (according to 
Alfred Astfalck) —A sheet of paper blackened with 
Iron gall nut ink and moistened with sulphate of am 
QiODla, U covered with another sheet on which is 
written or drawn with Ink that is a non-conductor ot 
electricity Both sheets, between condacdlve plates 
are exposed to an electrical or galvanic current and 
the first sheet U then washed with water The effect 
is produced by the electrolytic decomposition of 
tbe ink 

To Transfer and Fin Drawings on Ivory and Vege- 
Ubie Ztotj —The plctuie to be iransferred Is printed 
as a negative by lithographic prooesa In a black fatty 
ink on a paper prepared for transferring in the well 
known manner By transfer printing the picture Is 
placed on the article to be decorated Tbe latter is 
ilnsed. in clean water and finally light being excluded 
is passed through a solution of nitrate of silver, than 
exposed to the effects of daylight* The parts free 
from fatty color are thereby tinted dark* the black 
color Is washed off wttb i xolni qn of light 
oil of turpentine an<rUie olMt Immersed gjTa iolu 
tlon of hyposlilpbite of sodaT Various colors soay bs 
obtained by the use of different subetanoee sensitlvt 
to light, and by tbe usd ot baths ot varying stretxgth 
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SC3ENTIFIC AMERICAN ^ ’ 

A New Electric Subwax in Pui^a 

The North-South Line 

By the Peris Correspondent of the Scientific .American 


pAHifi now ban a now line of olectrlC subway in op 
eratton and it is likely to pro\e a favorIto with the 
publh While it is laid out on about the same g«n 
eriil plan as the Metropolitan subaay whose dlttereot 
KMtions run through the ttly It was construrted and 
operated by an t.ntlrel> different company As re 
hHids the tunnel work of I he line which is known us 
(he i\nrili South subway we would refer to an ar 
(ount which we previously published at the earlier 
wtagea of this constiutllon lllustratlni; the steel tube 
tunnel iiinnlug under the Seine We also present 
snmo views which were taken of the tunnel and other 
parts of the work at a later period than those ac 
companyliiK our former article The remainder of the 
\low8 showing the subway In its finished state the 
trains itc wire taken at the time of the official In 
Huguratlon of the line early In November On this 
occasion the Prefc<t of the Seine and delegalea repn 
Renting the ministerial department of publh works 
tho Municipal Count II and other official bodies made 
a visit to the line and on tho following day it was 
opened to the public 

For most of the way there is used a double track 
tunnel tho tracks being standard gage and employ 
lug the third rail system for taking the current Bach 
track however runs In a aeparate tube when passing 
under the Seine In addition to the third rail an 
overhead wire Is run along the tunnel and the 
motor cars are run by trolley as well as on the third 
rail system Short side tracks are placed at Intervals 
In the tunnel which is bore enlarged to receive them 
so I hat In case of obstruction to the track the trains 
will not be stopped In tho main part of the tunnel 
but can be sidetracked 

It will be romembered that the North South line 
was organised on an entirely different financial and 
operating basis from the regular Metropolitan sub 
way Some years ago the plans for the Metropoll 
tan were drawn up so that when finished It would 
rover the whole town by lU different sections as 
nearly as this rxiuld be reallxed When entirely com 
ploted which will take several years to tome thcie 
will be no less than 70 miles of subway In op 
oration However it was noticed that a gap had 
been left in certain quarters of the town and It 
would be desirable to cover this so as to connect the 
soul hern quarters of Vauglrard and Montparnasse 
with the northern quarter of Montmartre For this 
reason tho North South company was formed quite 
outside the Metropolitan system In order to have 
the new subway constructed more rapidly than 
would otherwise have been the case 

Tho total length of the line when finished will be 
About 9 miles At proaent It ends shortly after the 
St Laaare railroad depot and the remainder Is at 


present In construction There are now finished 18 
stations starting from the Versailles Qate and run 
nlng by the Montparnasse Depot crossing the Seine 
at tliH Place de la Concorde and reaching the St 
l^sare Depot When completed there will be 30 
statiouN in all It was specially desired to connect 
the two railroad stations so as to give a more di 
rect transit between these two points 

Profiting by the experience already obtained in 
running the older svibway during the last few years 
tho North South line has a number of minor Improve- 
monU which will he appreciated by the public The 
cars did not need to be changed over from single 
truck to double bogle as was the case for the Metro¬ 
politan line and involving considerable expense as did 
also the adoption of fire-proof motors after the very 
disastrous fire at the Courounes station where so 
many paHsettgers lost lUelr lives by being smothered 
by tho smoke from the burning train In the present 
case the cars are run from the start upon double 
bogie and all thu most recent Improvements have been 
made in the motors and controllng apparatus The 
motor cars are built on tho plan which follows the 
most approved practice that is the cabin is located at 
the car end and is quite partitioned off from the rest 
of the car with a small ait ess door The remainder 
of the car Is devoted to seating and standing places, 
on the ceniml passage system following about tho 
same plan as for the other subway Motor cars and 
trailers go to form the train the trailers differing 
only In the absence of the cabin Good lighting and 
ventilation add to the attractiveness of the cars 
The first and second-claas cars have starcely any dlf 
ference except that they are painted outside In buff 
and blue color respectively 

A general elliptical section is given to the stations 
and they aro reached by staircases which descend 
from openings In the pavement These openings 
cannot be housed over as a general rule owing to the 
obstruction which they would give to the view Some 
dtfficully was found In the old line In obtaining a 
suitable non slipping material for the steps when 
they were made wet by rain For the new line pressed 
carborundum has boon used for this purpose It is 
very durable and at the same time excellent In pre¬ 
venting slipping As the line crosses the different 
set tions of the other subway at four different 
points It was required to make the transfer In the 
propel manner so that passengers can go from one 
lino to the other 

Bach subway has a separate station and these 
aro connected by underground passages No extra 
charge is made In any case for the transfer tho 
price of tickets being ^ rents for second class and R 
(ents for first class on both lines Before 9 o clock 


there are delivered to employees return tickets for 4 
cents, which allows of a return at any time oC dST 

At the 8t Lasare railroad depot there has bosn oon- 
■tnirted an underground rotunda hall which la OSSd 
as a centering point lor the numerous iiMSsageways 
These are needed for the two subway statlolub the 
passage leading to the railroad station and the strast 
entries and exits One part of the rotunda Is hire 
represented It Is surrounded with reoess windows 
which are to contain displays of different kinds. In 
the center are the ticket offices and newstands The 
hall has a vahlted celling upheld upon columns and 
its design is tastefully carried out Another station 
at the Hue FalgulAie is worthy of remark frosp the 
fact that It It built of reinforced concrete Ws have 
already illustrated this work and It will be rMSsm 
bered that the present material was adopted OD^ ac¬ 
count of the narrownesa of the street betweea the 
house foundations The side walls of the elUfSlcal 
station had to be very thin In order to keep ths same 
standard Inside spate The problem was vsiy veil 
solved by the use of reinforced concrete so that a 
side wall of but 0 61 meter (S feet) could he am 
played 

The stations are lined with white enameled hHck 
and the name of the station is shown tn targs IsUars 
of colored brickwork Owing to the difference in the 
colored brick trimming of the station |grseB or 
brown passengers can see at a glance which are the 
stations for making transfers The present tunnel 
does not run In a loop at the terminals as before but 
the trains are simply reversed these being adapted 
for running either way One of our views shows 
the train at the station yards which lie ouistde the 
tunnel near the Versailles gate A somewhat novel 
feature Is the us^ of a combined third rail and bgsr 
head trolley system for operating Here the third 
rail Is insulated and carries one side of ths carragt 
while the other pole of the current Is connected to 
the overhead wiro using the ground (or track rallg) 
as the (^mmoD return 

This gives a three-wire system and I 200 volts are 
used In all tn order to operate the two 600 volt motors 
of a car In the same way as two 110-voIt lamps ire 
coupled upon the 220 volt three-wire system In the 
case of the two motors one side of motor No 1 *s 
thus connected to ground or the track rail and tffe 
other side to the third rail Motor No 3 Is connsoksd 
on one side to ground and on the other to ths trol¬ 
ley wire The load Is about even on each msUr 
owing to the controller combinations By this 
method 1 200 volts aro used on the c4irreot mains 
and consequently on half the current tor the saioO 
power as if 600 volts were used and this reduces the 
else of the wiring 


RILES COVERNINC TOE COMPEimON FOR 
TIE %\im FLm MACHINE PRIZE 
OFFERED BY NR EDWIN 60ULD 

1 A plize of tlF.ooo has boon ottered by Mr Edwin 
OoMid for the most perfect and practicable heavier 
than air fiying machine designed and demonstrated 
In this country and equipped with two or more com 
plete power plants (separate motors and propellers) 
80 connected that any power plant may be operated 
Indept idtntly or that they may be used together 

CONDITIONS or ENTBY 

2 fompetitors for the prize must file with the 
C on tent Oommlttrc complete drawings and speciflea 
rions of thetr maehlnts in which the arrangement of 
tho engines and propellers Is clearly shown with the 
mechanism for throwing into or out of gear one or 
all of the cnglnoa and propellers Such entry should 
l>c addreBsed tn the Contest Committee of the Qottlp- 
Smkvtimc Amyauav Prize ^61 Broadway New York 
ciiv FjEch (ontcRtant In formally entering bis raa 
chine niUHt a]>eclfy Us type (monoplane biplane bell 
copter ct( ) give tu principal dimensions the num 
1» r and sins of Its motors and propellers its horse- 
lK>^er fuel-carrying capacity and the nature of its 
eUortng and controlling devices 

1 Entries must be received at the office of the 
SfiFNTit'K Amfiikan on or before June Ist, 1911 Oon 
lests will take plat » luly 4th 1911 and following days 
At least two machines must be entered in the contest 
nrjhe prize will not l>e awarded 

CONTEST OOllMITTKE. 

4 The committee will consist of a reprssentatlvs^ 


of the StiENTinc AMEiuoATf a representative of the 
Aero Club of America and the representative of some 
technical institute This t'ommlUee shall pass upon 
the practicability and efficiency of all the machines 
entered In competition and they shall also act as 
Judges In determining which machine has made the 
best nights and complied with the tests upon which 
the winning of the prize Is condittoDal The decision 
of this committee shall be final 

CONDITIOIYS or THE TEST 

R Before making a flight each contestant or his 
agent must prove to the satisfaction of the Contest 
Committee that ho is able to drive each engine and 
propeller Independently of the other or others and 
that he is able to couple up all engines and propel 
lers and drive them to unison No machine will be 
allowed to compote unless it can fulfill these require 
menu to the satisfaction of the Contest Ck>mmlttee 
The prise shall not be awarded unless the competitor 
can demonstrate that he is able to drive bis machine 
lu a continuous flight over a designated course and 
for a period of at least one hour he must run with 
one of his power plants disconnected also be must 
drive his engines during said flight alternately and 
together Recording tachometers attached to the 
motors can probably he used to prove socli perform 
ance 

In the Judging of the performances of the various 
machines the questions of sUbtUty eass of control 
and safety will also be taken Into consideration by 
the Judges The machine best fulfilUng these oondi- 
lions shall be awarded the prise 
6 All heavier than air machines of any typo what 
svtr—aeroplanes helicopters, ornHhopterSi ste.-vs(hdll 


be entitled to compete for the prise but all ffi^Chtaes 
carrying a balloon or gas-contatnlng envetegie lor f«r 
poses of support are excluded from the compaUtton 

7 Tbs flights will be made under reasoMhie oan 
ditloDS of weather The Judges will at thoffr 

tton order the fllghu to begin at any tUns wy 
see fit provided they consider the wsatbsr soimUUom 
sufficiently favorable 

8 No entry fee will be charged but the coategtant 

must pay tor the transportation of hts machine to and 
from tho field of trial , 

9 The place of holding the trial shall be 
mined by the Contest Committee and the location of 
such place of trial shall be announced cm or about 
June lot 19ll 


Llsot SouTst has been making excavations at the 
Roman catt^Uum of Ra»«l-Aln Tialet In the North 
African region owing to a Subsidy received from the 
Tunis arobsDologtoal department It Is a fhrtlAed 
place of square shape of abdut 300 feet on a tide 
The walls are 6 feet thiok and are roundad at the 
four corners like the fort of BI Hagueuf Dioors are 
observed on the north and soutk hidhit bqt not 'n 
the center The constroctlon resembles th«t of the 
anelent camps of the Homan legioiL Oavtttso below 
the ground level are found which appear tp hg 0||ybh 
tisn tomha. One of ihoee 7 feet deep, 
square pitcher and a Christian lamp rishildy Ihs 
tombs wsre violated in ancient tlmea. A ohapubtf 
resembUof a deliar was aleo fe«id> and H e«rtgiMid 
the d«brls of about thirty ampfaoira with ttwinMra 
printed on them Lamps, eo|^ gad Yfi«0d 
found In thlft plffos. 
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TKe Armament of Battleships 


Ths general principles ot vrarshlp detlgnt belong 
to no one nation, [t needs however the practical 
aa well as the theoretical experience of past years 
gained both at sea and In office of experimontal work 
afloat and ashore and of design work tempered by 
the judgment of its unbiased users to produce a ship 
especially one for purposes of war in which every 
thing is not only placed to the beet advantage but 
which shall simultaneously possesB the Important 
quality of fighting power associated with peace time 
convenience and habitability Just at the present 
moment when the competition In naval armaments 
has pressed to the very utmost the output resources 
of the great armament firms In England Germany 
and the United States the views ot Sir William 
Whlte^ aa they appear In an Interesting paper on 
the subject of battleship armaments to the Society 
of Naval Architects and Marine Engineers In New 
York are of more than usual Interest Sir William 
has probably designed more warehlps than any other 
naval architect and his views have Invariably been 
expressed with a temperate logic that goes far to 
carry conviction In the face of marked and able 
differences of view enunciated more emphatically 
but almost inevitably baaed on shorter experience 
of the subject under discussion Sir Williams views 
In his latest paper Ind Icate very clearly that hU 
reputation for clarity of exposition has lost none of 
Its force since he resigned the position of Chief Con 
struotor to the Royal Navy 

The arguments in the paper under discussion reflect 
very falrl> the views of the two camps Into which 
gunnery schools may be said to be divided One Is 
the allhiggun one'callber school while the other ad 
vocates a secondary armament fur battle purposes 
As Btr William points out at the beginning of his 
paper the fundamental idea which has governed the 
armaments of warships In all ages Is the desire to 
provide means of offence which will enable a ship to 
destroy her adversary In the shortest possible time 
with the minimum damage to herself and active 
offence still constitutes the best though not the only 
means of doing so The best arrangement of arma 
ment for this p\irpose is discussed largely on the 
lines of Sir William s criticism of Admiral Bacon i 
paper on the Battleahlp of the Future read before 
the Institution of Naval Architects In London early 
In l&tO and more Hpa<e being at his disposal on this 
occasion the pros and cons of the Dreadnought 
type are comprehensively onalyred and deliberate 
opinions expressed as a result T^t It bo said at 
onco that Sir William advocates the re adoption of 
the 6 Inch gun as a fighting weapon In asaociallon 
with not more than four twin center lino turrets 
arranged as In the South Carolina an arrangement 
which It la said Is lo be adopted In the new Japanese 
battleship now being built at Barrow Whether the 
big gun advocates will believe that In the latter case 
the secondary armament 1 r for fighting or for anti 
torpedo boat purposes Is another matter Their view 
was given in these columns some few weeks ago In 
a leading article on the resuscitation of the medium 
caliber weapons 

It is generally agreed that battle ranges have In 
ftvltobly Increased of late years owing lo the develoo 
ment of the locomotive torpedo and to systems of fire 
control aMOciated with improved gunnery Conflict 
ing views are held as to what the range will be Cl! 
m&tic conditions and a serious intention of attaining 
a decisive issue may tend to reduce the range that 
would be chosen by the faster all big gun ships Herein 
lies the crux of the situation When the earlier 
Dreadnoughts were built their speed gave them the 
advantage of choosing the range Now that there are 
numerous ships of this type as well as much faster 
torpedo craft afloat there Is as we pointed out In the 
article referred to a strong tendency to develop the 
tmaller weapons But for what purpose? Not for 
battleship attach directly For indirect attack for 
keeping up a blanketing* Are with the object of 
making it difficult for the enemy to see the attacking 


Sir William White s Views 

ship and on the off chance of their effecting damage to 
unarmored structures and commuiihatlons which In 
fluenco fighting efficiency they may be useful but It 
becomes a question as Admiral Bacon said as to 
whether adequate value for tonnage involved is oh- 
talned by thulr adoption Obviously If they are lu 
stalled at all they can be used for any or all purposes 
aa long as they remain in action The volume of 
fire obtainable from such quick firing would some 
say infilct louslderuble damage and the experience 
of the Russians at Tshuahlma is generally dragged 
In to prove It It la In this case Well in Capt 
SemenolTs book quoted in the pap^r under review 
we find on page 124 (he remark That s only a 0 Inch 
no more portmanteaux now' —the word refen ng to 
the Japanese 12*lDch shell Again on page 135 
There was a loud crash this was not a 

6-loch Bhelh but the portmanteaux again Ihe men 
became seized with panic Semenoff tells ably 

of the utter destruction duo to shell fire but his 
words are apt to be misread the hoavy shell was 
what they feared and a similar well directed fire from 
the Husaian ships—secondary or primary or big tor 
pedo -would have kept the Japanese much farther 
away obviously leaving the action even more to a 
question of portmanteaux With this practical ex 
perlence In view It is Impossible to reconcile Sir 
William 8 reason for believing that actual trials do 
not confirm the objection to mixed armaments on the 
ground that the slmultanLOus discharge of guns of 
different calibers must be accompanied by diminished 
efflcloucy In the control of fire and In the proportion 
of hits to rounds made hy guns of different calibers 
As we stated some time ago when gun lira la handled 
so as to obtain bits not merely volumu of fire the 
rapidity of discharge la much below the possible rap¬ 
idity of tire of the gun Admiral Bacon suggests that 
it Is merely a quarter of the potential rapidity and 
aptlv remarks that rapidity of fire unai( ompanled 
by rapidity of hitting la a futile waste of ammunl 
tion We hold most strongly that In the King Ed 
ward class for instance the accuiA(y of Cinch fire 
is materially affected by the simultaneous discharge 
of the H 2 Inch and 12lnih guns It suffois also in 
rapidity from the smoke nuisance 
In referring to the number of heavy guns to be 
mounted Sir William advocates pairs and goes on to 
note the extraordinary Itnllan practice of mounting 
three triple and two twin turrets In the Dante Ali 
ghlerl class Triple turrets Involve Insuperable ob 
joctlons to practical giinnora of the hit the target 
order besides being too rfiany eggs In one basket they 
suffer from smoke interference and throw off to an 
excessive extent 1 he relationship of protective material 
and the adequate suppoit of the name also receives 
attention In many foreign vessels we find turret 
roller paths fixed directly to or supported cm the ver 
tical barbetto armor—a most dangcronn prsetiee as 
in action the combined efllclenry of the heavy gun 
armament in aptte of lic.avy blous on the protective 
armor Is a ptlmary consideration Adequate clear 
anco between fixed and moving portions of a turnt 
should always be allowed in spite of the Intreased 
overall dimensions and weight necessary Refereneo 
is made to the maximum number of heavy guns that 
should be tarried by a warship Here the author Is 
on much safer ground In tonnage value for effect oli- 
talnable it is hard to believe that it Is possible to im 
prove on the arrangement first adopted in the United 
States battleship Michigan of four twin turrets on 
the center line the two Inner turrets firing over the two 
end turrets Such an arrangement possesses the great 
advantage of minimum Interference between turrets 
due to T)la8t The system adopted In the Inflexible 
class In the Von der Tann or Ihe Spanish battle¬ 
ships of having two center line and two echelon 
turrets really reduces these voesols In practice to 
the status—considering broadside work only—of six 
gun ships On pap(?r the eoholon arrangement allows 
three pairs of turrets to five ahead and astern on the 
keel line On board such a discharge causes unpleas 


ant ronscquencts and the Umlta of safe training in 
practl(L. aici < ouulderuhly less than the extremes shown 
on the drawings Of couise Hutomatic danger signats 
—generally shrill bn/ZHi^s by the aide of the tunet 
training lovers are supiKjned Io wam the gun layer 
when ho risks his own or his neighbors comfort from 
blast but those arc extremely apt to be umellable 
In action and the system of mounting gmis to avoid 
this even If the numbeu of heavy guns be reduced 
will probably be found best In service The advon 
tagt conferred by confining the primary armament 
to tho tuda of a ship th fai as magazine nccomino 
dntlon is coucctned 1 r vet > consldc rubh Side tur 
rots as in the DreadnouKht or Minas Dlraos are 
Inconvenient—the NnaBOu U very had with four 
laige turrets crowded logethcr cjwlug to the dlfflnilty 
experienced of making a good boiler and engine room 
arrangement Sir VI Ilium does not touch on the 
point beyond referring to the obJcLtlon to mixing 
stokeholds and muga/iiios but It entails probably an 
additional row of boilers to niiike up for the stag 
gered imltR cut nut by an et helori arrangement or 
an tuc reased length o\Lr the mac hluery space to 
allow for a transveiso maga/inc Ibis involves a 
corresponding addition to the length weight and 
cost of the heavy licit armor In view of this and 
the question of InP rferc nn^ Ills deliberately expressed 
convlctiouw that In no casci Is it deRirable to mount 
more thaiv v.lght heavy guns In a sloRle ship and that 
these aro best arranged In four positions uh In the* 
Michigan class will meet with less (ilthlsm than 
his third view that they should be suppleinenled 
by a powerful and well pioUcti d Becotidary arma 
ment 

A large number of naval oftlcors want a protected 
Cinch battery reintroduced in spite of their expresstd 
(ouviction that its flic may be diHcounted at ordlnnrv 
battle ranges when accompanied by a 12 inch gun fire 
Here is where Sir William takes an opposite view 
A secondary batterv mounted as in the Michigan 
on the upper dtek Is in our opinion vastly better 
tlian tho corroNponcjlng main detk battery of the 
Delaware \Mth however the smoke nulianco from 
the J'^avy guns the continual anticipation of blast 
fffcit from overlh art and the lower rate of fire inevit 
able from these c aunes a« well as from the desire for 
accuiacy it is hard to agicc with him The naval 
dcfllrc for the reinti oductlon of tlie flinch gun arises 
from a belief that It Is a better anti torpenio gun than 
tho 4 Inch Opinions on this point also differ widely 
If the increased caliber of heavy guns tends to put 
up battle ranges then it probably is but as we stated 
ill the article wf referred to the 4 Inch should also 
be retained in our opinion for mounting in the super 
structure 

At the conclusion of his paper Sir Willloni turns 
to tho Important point of future gun callbor and draw* 
a tienchanl panlle] between present practlcn and that 
of Iwt iity yeui h 'vgo All tho argumc uts that held 
good for the incnaHc from 12 inch to Id finch hold 
good for an earlv advante to If Inch or 16 Inch Such 
a gun is being macU wc believe at tho picsent time 
No aigumont ralmd against suclt a caliber except 
that of larger or more (OHily ships This has never 
bcc.ti heedtd W ai ships of nil kinds are generally 
smaller than uierdianf vcsaelg and for many years 
the largest have ne\er exceeded about 60 per cent 
of the greatest mcnaiitlle displacement There are at 
jeroaent at least four ships being built with ovi i 60 000 
tons full load dlsplnci ment and an Increase in war 
ship size Is Incvltahlo in the early future So It Is 
with speed Tht \on dc.r lann and I Ion will 
set examples of a far rcathlng kind Nothing Is said 
of the taetical influence of speed or armament in the 
paper under review but tt Is obvlousH considerable 
Meanwhile In spile of BIr William h geneious treat 
ment of the subject we feel assun d that the big gun 
School adhering to the results of their practical 
experience will remain nneonviuteci that for fighting 
pui poses anything less than tin biggest convenient 
gun Is worth having —The Enyumr 


Mb. H E. WiMPEBiB MhA Amoc M InstC E before 
the British Association for the Advancement of 
Sdence described the form of accelerometer re¬ 
cently Invented by him The instrument consists of 
A brass bok About 4 inches serosa contmlnlng a copper 
disk mounted on a vertical pivot and damped In its 
motions by a permanent magnet The eg; of the disk 
Is purtnsely remoted from the axis so that when 
tine hoi moves forward ohe side of the disk tends to 
lac bflhlnd thus parttaUy winding up a colled spring 
end actoattog a pointer which moves over a scale 
To tmAM tin reading unaffected hy any accelerations 
hi rlfllit anidea to ths dtroetloa of motion a seoond 


parallel axis is fitted which is geared to the first 
one and bai attached to It masses having tho same 
mass moment as the disk Itself Couples about those 
two axes add up In the direction of motion but nou 
tralixe one another in any direction at right angles 
The accelerometer therefore reads In ono of the three 
directions of space only and la not affected by even 
violent movements in the other two directions With 
this instrument the author has measured the road 
resistance of various classes of road and has obtained 
figures varying from 60 pounds to 210 ivounds per ton 
On main line railways the resistance It uiually from 
It pounds to SO pounds per ton depending on the 


Sliced Meaeurements have also tKcn mad« of the rc 
sistancp to motion when n motorcar Is (oaRlIiig In 
this way ih« horsepower ami the englm friction can 
l>e measured and a figure for the mechanical effleienev 
be obtained 

Th< conclusions reached may be summed up ns 
follows By the use of the accelerometer road rtslst 
ancos can be read off at sight the nir resistance of 
tho various shapes of car body can be determined 
the brake horsepower and Indicated horsepower of 
the engine can be obtained for various speeds and 
that It is possible to trace step by step the losses of 
power In transmission to the road wheels 
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I 

1\ vsrltine this article it is my object to bring to- 
K* thur (onclsely bucU fundamental and general in 
foimatlon pertaining to telephony which I 0 not readily 
available to tho technical man not directly engaged 
in IhlR plinnc of englnroring activity 

Of the many UW phone systems In operation no 
one (nn bt said fo typify universal practice Each 
hus snni( ra(ultartt> whlth renders it especially adapt 
ubtB for some particular ailuailon not possessed by 
(lu nthi r h niulanientally however all of the sys 
ti ms aio alike u is only in the devtcps employed to 
g t Biietessfui roflultB that practlct! varies so widely 
With tills Jn view the text circuits and sketches 
will nini to cmpliaHi/t gt neral prlnclplts only 
ir 

Anv varlnt Ion of re ststanc e in a » Irt uit will pro- 



Fig 1 


(lino a variation of current upon this principle de 
pends tlx HUdiMsful ehctrlrnl transmlsslou of speech 
file lanation of (urrenf fa the ossontlal point Fig 
1 lllnatraUs Ihls M and M are both permanent 
mugiuts Tlie (oils rc and cl arc wound around the 
ends of these magnets and are (onnected In sorios with 
tho ]|n< D and li urn soft Iron dlaphrams Normally 
tho magnetic flux produced by H and passing through 
tho colls ({ remains unchanged Any change In this 
magnetic llux will induce an electromotive force In (C 
and this In turn will produce a current In any circuit 
with which re may be connected Voice wave^ upon 
Hlrlktng D ulll cause It to move to and fro thus 
varying the distribution of the magnetic flux sot up 
bv M and produrlng ciirroiits in rc These curronta 
will vniy (1) in strength according to the Intensity of 
the motion of I) and (2) in direction according as D 
in moving toward or away from M Such a variation 
of an rent In rc will cause tlie magnet M to be cor 
rfspondlngly strengthoned and weakened thus exert 
Ing a varying pull on J) and reprodu( Ing the origin il 
voice waves fallhfnlly 

In the Hchpiiip outlined above the talking currents 
lire produced by virtue of the transmitter acting as 
a generator or dynamo the power for driving the dy 
nnmo being derived from the partlcloa of air engaged 
ill constituting tho sound waves The currents to 
produdHl must of noiPHsIty be very weak and theio- 
fore only offectlvo for comparatively short lines To 
ow rromo this dofwt a transmitter has been devised 
whhh depends for iU action on causing variation In 
the strength of a current generated by an outside 
source Tho variation of current is obtained by mak 
lug use of the principle that If the pressure between 
two (ondneting iMulhs forming part of an electric cir 
cult be varied tho resistance of the path between 
tlum will also b4 varied Fig 2 illustrates this 

The (iirient from the hntterv posses through tho 
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primary of an ludiution coil and through a mass of 
granular tnrbon pr which lies loosely between a car 
lK>n block < U and tho diaphragm TD Any sound 
wiivtR striking TD will produce a slight to aud fro 
motion of the diaphragm which will cause the resist 
nntf of j 7 t to vary This variation of realsUnco will 
(aiiR( coi responding changes of current In the prim 
ap> cimiU tlius Inducing currents In the secondary 
whhh piSK over the line and affect M and M' (both 
aiding Hs rerclvei's) ns has been explained under 
Fig \ 

It might bo well at this point to call attention to 
the fact that the varying current In the primary of 
the Induction coll Is undulating in character and 
always In the same direction Tho secondary cur 
rent is however alternating In character its dl 
rectlon depending on whether the primary current 

The ^osmat ef J^tgiaarrtao of ComeU Untvsrvl^ 


is increasing or diminishing in strongtb Then 
again by virtue of iho large size of wire and the 
small number of turns In the primary winding of the 
induction coll and the comparatively small else of 
wire and the large number of turns In the secondary 
winding a comparatively high voltage ta available 
with which to sond the talking currents over long 
lines of high resistance 

Fig 2 embodies all the elomonts esaentlal for the 
effective trauKmlHHlon of articulate speech There is 
lacking however a signaling system to that an In 
dividual at one Instrument can call the attention of 
an ludlvidual at anuthcr instrument In the same sys¬ 
tem when communication Is desired For such a pur 
pose the magneto hand generator In circuit with a 
polarized boil Is very largely used and affords a 
most reliable signaling apparatus Fig 3 Illustrates 
this 

The magneto hand generator is an alternating our 
rent machine depiuidlng for its action on the prlncl 
pie governing the action of all dynamo-elec trio ma 
(hlnes i e that If the number of lines of magnetic 
force passing through a closed coll be varied cur 
rents of olectrltUy will be generated in this coll the 
direction of these currents dopondlng upon the dt 
ruction of the lines of force and on whether their num 
t>er is decreasing or increasing 

Tho armature A i» wound with a large number of 
turns thus permitting the variation In the number and 
direction of tho linos of magnetic force that pass 
through U in its various positions as the crank C 
(Fig 4) Is turned The lines of force are produced 
by the permanent magnet (Fig 3 ) 

The bell shown in Fig 3 Is a polarized bell A 8 
is a permanent magnot c and c are soft Iron, cores 
connected by the yoke y also of soft Iron and on 
which the bell caps aro mounted Ihe bell hammer 
is rigidly fixed to A which is so pivoted that Its ends 
may move freely towaid ( or • acroidlng to which ’s 
tho stronger magnet The alternating current from 
tho magneto periodically strengthens and weakens the 
magnetism Induced In c and c hy N S so that one 
end of A Is alternatoly attraded more strongly than 
the other which maki h the hammer strike alternately 
the two bell caps 

Tho bell and the armature winding are connected 
In series with the line (see Fig 5) Hence any ring 
Ing curiont coming from the lino meets the resist 
ance of the magneto This*" reatstance which Is ap 
preLlable would weakfu tho ringing current consider 
ably To remedy this spti lal devices are provided 
whhh short circuit tho armature when the magneto Is 
not in use 

Fig 4 lllustraks this Here tho shorUircuU is 
made between p and p by the contact at d which Is 
held in plaio by a spring As soon as thr (rank 0 
is opoiatod p' is presHed away from p by means of an 
other spring When ( has ceased to turn the short cIr 
cult Is ro estabtlBhed 

in 

Enough has been said to make plain along what 
lines certain fundamental electrical principles have 
boon utilized In telephony Dy way of emphasis a 
brief summary will prove useful 

Prof A G Dell Is given the credit for construct 
lug the first succossful telephone Instrument HU 
success was due in a great measure to the fact that 
hi realized full> the Importanco of a basic princl 
ido announced at the time by Lord Kelvin viz that 
If electricity is to convey all the delicacies 
of quality which distinguish articulate speech tho 
strength of Us current must vary continuously as 
nearly ns may be In simple proportion to the velocity 
of a part It le of air engaged In constituting the 
sound The make and break principle used by many 
eri>erlmenters could not be made to meet the above 
requirements To get a current which would vary 
continuously and In simple proportion to the velocity 
of sound Dell mado use of two electrical principles 
(ns explained under Fig 1) (1) that. If tho In 

tensity of a magnetic field Inclosed by a conductor 
be in anywise varied a corresponding varying cur 
rent of electricity will flow In said conductor (trana> 
mitter) and (2) that If a permanent magnet be 
under the Influbucc of a varying curront this current 
will, according to its direction Inoroose or diminish 
the Inherent attractive force of said magnet (re¬ 
ceiver) 

Bells instrument proved a ■trlklng succehs (its er 
sentlal features being embodied In present day re¬ 
ceivers) It locked however the oapaoity to gsur- 
ata a current of tufflclent strength to oontond with 


high resistance lines To overcome this defect tno 
carbon transmitter based on the theory of varying 
pressure (as explained under Fig 2) was devised by 
Edison whose ideas are embodied In prestnt day 
tronomltteni. 

It bos been pointed out that a variation of resist 
once win produce a variation of current That this 
is tho general principle underlying the transmission 
of speech may now be thoroughly appreciated by re^ 
reading the text pertaining to Fig 2 

A general assembly circuit embodying aU the noceo- 
sary features of an elementary telephone system Is 
shown in Fig 6 Here if M wishes to talk to N the 
crank of tho generator 0 Is turned (switch book ff 
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down) ringing current passes out on the line 
through switch hook if to the bell B and back to 
its source (O) by way of the shunt (FMg 4) attached 
to 6^ B and B ring at the same time if now takes 
his receiver off the hook and walU for N to answer 

If O who is in tho immediate vicinity wishes to 
establish telephone communlcatlou with both M and 
N an iDstrument is placed on his premises with sep 
araie pairs of wires going to the respective Instru 
ments ot M N and 0 When there are more than two 
or three Instruments some form of sliding contact 
lever key Is also provided at each instrument for plac 
ing any two stations in circuit Fig 6 Indicates tho 
form such lever key arrangements may take With 
the key In its normal position M Is always in circuit 
with every station in the system It M wishes to call 
gay L the key must first be moved to tho position In 
dlcated by the broken Hno Contact is thus broken *it 
n 0 I and Q and M Is In circuit with h only 

It Is along lines similar to the above that what Is 
known as an Intercommunicating System U estab¬ 
lished Such systems in a variety of forms are in 
common use in offices factories hotels etc where the 
nurabor of stations does not exceed say twenty five A 
greater number than this necessitates such an amount 
of wiring and complication of circuits as to make tho 
system both expensive and cumbersome 
IV 

Considerations of a technical commercial and prar 
tlcal nature have made the Central Station method 
the only successful one for handling a large number 
of telephone stations Here every telephone station 
has but two wires which terminate in a central oAIcl 
where an operator Is provided with suitable devices 
for placing any two stations In drcult 
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Central offices may be divided Into three genaral 
classes 

1 Automatic 

2 Magneto 

3 Common Battery 

Automatic central offices aim to do away either Vh 
tiroly or In part with the services of operators Here, 
the central office equipment is very eoropUcated and 
does not permit of sufficient fiezlbillty At the pres¬ 
ent time there ore oomparauveiy tew automatic syO- 
terns 1& operatUm 

Magneto oedtrnl offices are not subject to the 
above ohdeoUons* but ^ere the subeorfber'i eqaipffient 
(whloh Is os Indtooted under Pig S) entaHt oh 
lay of dead oOpito! (local battery and tfiigratqr)» 
malntenanee opet phr 4a > 

terr a««4t *»* m Mwslw.e , 
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to Virtotto ^uttoi vtdch 4r« bardeasonM 
(boUtot nrttcli boolc down nnd opotAt- 
lD|r tomd geMrat^r to **rliig^ oontrU) Magneto lya* 
Umii are being rapidly replaced by common battery 
ayatema^ vblcb tbough by no meana perfect, yet 
poe i e w ^ thoee elementa wbtob atand for coDvenlence 
ele^rtcat efAclenoy reUability* economy and flexl 
bUlty 

The baatc elementa of a common battery system 
are shown in mg 7 The sobscrlbers equipment 
oonaUti of a transmitter recelrer Induction coil 
(not shown) twitch booh polarized bell and con 
denter The tubacrlbert pair of wires torminate at 
the central office switch board In what la termed an 
answering Jack The subscribers lamp with Its bat 
tery is connected to the answering Jack springs as 
shown Normally the lamp circuit Is open on ac 



H(f 5 


count of the condenaer which Is a bar to the passage 
of unvarying curronts 

The common battery or talkiug battery is wired in 
multiple between the answering and calling tords 
Bach pole of the battery it connected to these cords 
through a divided repeating coll one limb of each 
cord being connected to one of the four windings of 
the repeating coil Ibe operation of a transmitter 
In circuit with either cord will produce a varying 
current which will act induitlvoly through the ro 
peating colls upon the other cord 

Thus If A wishes to si>oak to B he takes the re¬ 
ceived off the hook and unconsciously makes contact 
at d which lights hts central office lamp On seeing 
the light the central office operator inserts the plug 
of the answering cord Into As jack aud puts her 
telephone instrument In circuit with A by pressing 
the talking key (As an Incident to the Insertion of 
a cord plug Into a Jack the Jack springs are pressed 
away from the lamp circuit contacts thus putting 
Lhe lamp out) When A tell» the operator that ho 
wanta B sho inserts the plug of the < ailing cord Into 
Bs Jack and prenses the ringing key This sends il 
tematlng current out on the line through the con 
denser (which is no bar to alternating current) and 
the bell When B takes his receiver off tho hook 
eommuDitation between A and B is established 

When B is transmitting tho windings r c will 
operate as the primary windings of a transformer of 
which the aocondary Is formed by cr The variation 
of current produced by B a transmitter will act In 
ductlvely through the repoatlug coils and pru<luco a 
corresponding variation of current In 4 s circuit 
thus actuating hla receiver 
V 

There are few Industries In the United States which 
have more rapid progress than that of tele 

phony.^ The first successful telephono Instrument 
was introduced by Prof Bell In 1876 Early In 1877 
the manufacture of telephone Instruments took 
definite form and by tho end of tho year there wero 
about 60 000 Instruments In use This enormous 
progress (although the percentage rate of Incrnaso 
has been greatest In the past few years) has been 
ontinuous 

The report for 1907 shows that the Bell system 
has about four million subscribers and that the actual 
value of Bell plants and working capital la $G89 000 
OOO Gross earnings for the year amounted to $120 
000 000 The number of local messages averages 


ous measures are used for its destruction the disease 
may become endemic as it la in India among certain 
of the native rodents There la danger that the 
disease may be communicated to human beings and 
spread to other States Tho most elTectlvo means of 
destroying the ground squirrels has been found to bo 
whole barley coated with a stanh solution holding 
strychnine In suspension With this preparation the 
squirrels may be practtcallv exterminated over large 
areas at a cost of from JVG to 6 cents an acre de 
pending on their abundance Ihla preparation may 
Ik* safely employed In pastures on shi^op ranges and 
along public highways Iho pulson should be ad 
ministered before tho breeding season 

THe Corrosion of Iron 

Wr have no intention of troubling our rcadcis by 
jejune remarks on tho Importance of the matter on 
which we Indite The point of inti i foi ngliiRens 
Is tho cause of the (orroslon whUh desiroyH their 
structures for the reaw»n that the cause Ik lug round 
remedies may be provided 

Hitherto there have been two rival schools with 
their reapectlve scholars and an at ademy with a 
scholiast at Us head which and who are now dis 
missed The schools are known as the rarbonlc at Id 
and the declrolytlt «< bools and put Itrlelly tht Ir 
doctrines are these The carbonic add exponents be 
lleve that the rusting of Iron la conditioned by the 
Interaction botwoen tho metal and the oxygen of 
carbonic add whltli In the presence nf water fonns 
ferrous t arhonate this being decomposed by fiirth:ir 
oxygon to form ferric hydroxltle and to liberate car 
bonlo at id wblih is the e\n emissary laying the iron 
open to attack The upholdtra of the elutrolytic 
theory maliitum that lh« lni< rventloii of carbonic 
add is an aeddmt and unnefesHary as a mode of ex 
planatlon They bold that pure iron has In itaolf a 
solution tension—in plain words a tendcu( y b) dis¬ 
solve—in pure water Just enough In cause It to dis¬ 
place the hydrogen of that water to form a solution 
of ferrouR hydroxide and to pioduce rust when this 
solution Is expoard to oxvgon—fiom aii it may be 
Experiments are given by both protagonists dlametrl 
(ally oppom d The beli< v« r in the electrolytic theory 
KtatcH categorh ally that he hns bc( n able to dlssolvo 
pure Iron In pure water his oppon( nt shows with 
great exactitude that pure lion Is unattacked by 
pure water even in the preec^nre of oxygon but on 
the Incursion of tho merest trifle of carbonic add 
corrosion occurs and proceeds lIon« st thanks are 
due to both these honost workrrs and finin the con 
fllct of tholr opinion something useful may be picked 

It Is a fundamental fact that In a system com 
posed of the pure siibHlanreH iron watci nnd oxy 
gen the oxidation of tin lion Hhonlc! take place bo 
cause tho energy of the Hvatem Is theieby degraded 
It is also known that to upset tho equilibrium of 
such a system which may be unstable some, quartum 
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quid may be needed This In tho present iDstance 


moat remote relation to those obtaining In a boiler 
When the tides are balanced and when all proper al 
lowBDce Is made for the serious difficulties of expert 
mont—difficulties which can scarcely bo appreciated 
by any who has not himself encountered thorn—tho 
matter according to our present knowledge may be 
summed up thus 

Commonial Iron including all forms of steel* is a 
heterogeneous body Ordinary water contains a 
variety of salts which are elortrolylLS In tho pres 
mice of oxygen the Iron will be oxldUtd as thermo 
chemical considerations require Tho rate of oxlda 
tlon will depend jointly on the degree of hitc^rugcuc itv 
of the Iron and on the amount and LomplLtonoHa of 
dissociation of the electrolytes But au Jii every nat 
iiral water carbonic mid exisls and as It can m t as 
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a labile acid uniting with forrouK hydroxide and 
being expelled from that combination by oxygen (fer 
rlc hydroildo being formed) again to taki up iU 
role as a constituent of fenous carbonate it is pre¬ 
eminently fitted fo servo as a ilestroyer Iron in 
tbe ferric state is sufficiently basic to hold most other 
acids but carbonic acid It cannot hold and thus it 
turns the emissary back to do further mlaihiof In 
practice both causes of destruction are at work the 
lietc rogeneltv of tho Iron and the liability of the car 
boulc R< Id—tho presence of an elc c trolyte being 
underHlood 

Pcirmulntion of our pioHcul knowledge and dcscrlp 
tlon of Its foundation is easy but what about tho 
teniedy^ It Is liest to say at onco that none exists 
As long aa the beat of combination of iron with 
oxygen remains at 68 000 cal and as long as these 
two I)( me nlB are In contact with ono annlher so long 
will iron rust provided a few necessary fondltions 
occui and these are bo ordinary that their exlsttnce 
may l>e assumed In special (Hses It is possible to 
I)r«vent the corrosion of Iron by making it passive 
or by making It electronegative but these are rare 
enough to bo put as iiiRtancen and not as examples 
In most cases tho ouglnoor has already decided that 
the provision of a skin which shall block tho passage 
of oxygon to tho Iron Is the best mode but as his Idea 
of n skin usually resolveR itself Into ones of paint the 
outcome Is gonerally poor (ertalnly It may be Ini 
proved by tho use of more rational preservafIves than 
paint such as tar applied as hot aa it can bo got 
upon tho structure But this is scarcGly a help in 
protntlug tho inside of a boiler and if It bo ad¬ 
mitted as it must bo admitted If any fragment of 
our knowledge is right that tho deatructlon of a 
eloun unprotected boiicr of any sort fed with clean 
ordinary water Is certain then thiinkfulncBs may be 
felt that clean ordinary water commonly provld* h 
I ts own protection for the boiler In the homely form 
of scnlo 

There la no royal road Iron Is won by the ex 
penditure of fuel and is potentially a conilniHtible 
Whorovor it meets oxygen it will endeavor to unite 
with It The rate of union Is neither heio nor there 
tho tension making for union remains As that ten 
slon Ih elemental and Invincible the niilv tucrtib for 
Its frustration Is a sovernneo of the two bodies by an 
Impermeable septum and as our frlc nda the electro 
(hemlsta have given us such valuable help In this 
matter we c rave their aid for its provision 


Blghtecn million dally tho number of long distance 
memgoa nearly a bait million dally 

Tho above figures would perhaps be enlarged 
once over if reports from all the Independent com 
paajes wore available 

Tbo flgurvs would tend to Indicate that with the 
groat capital Invosted tho numtur of persons om 
pk^ed mngt be enormous and that therefore tele¬ 
phony aa g field of effort must rank among the 
leadert 

Tbs OaUloraU ground squirrel is costing tho coun 
ti7 mlBioni of doUirs because of its destruction of 
froltt and nntt gad Its tunneling In Irrlga 
otobaofcuients. In |lay» 1910 It caused a break 
61 ^ Turlock thtoU In atanlotaus County which cost 
IJfiW to r^ir, to addition to th« loss of tho uso 
^ oiittototod ai nVor half a million dollars 

1)1 tito fact that the ground 
find unless vtgoiv 


may be termed an electrolyte Water when as pure 
fts tho chemist can secure is so nearly a uon-eloc 
trolyte that Its Influence may be dismissed But any 
ordinary water condenser water and still more the 
natural water whi-rh in practice comnuMily cemcM Into 
contact with Iron contain# abundance of olectiolytes 
Pure Iron Is no doubt homogeneous In tbe fullest 
sense hut no one who has looked at tbe polishod sur 
face of a piece of con inerclal iron —anc! a fortiori 
steel—under the microscope would hesitate to pro¬ 
nounce it miscellaneous In texture As neither pure 
Iron nor pure water ever <omG together In practice it 
may be pretty safely assumed that those two ma 
terlals In the presence of oxygen will suffer ordln 
ary corrosion and in this respect the electrulytlc ad 
vocates are right although their experiments were 
designed to avoid such contretemps as commercial 
iron and common water Per contra, the carbonic 
acid dialectlolaQS have proved their point almost to 
tbe hilt by working with precaattons bearing tbe 


Wedgewood Ware U a i>ecullar glazed or uiiylan d 
earthenware goods firat inado In hnglaud by the 
potter Joslah Wedgewood and named after him In 
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Add coloring raetal oxides Blue 

0 ; 

oxide of 

c obalt 

dark green 1 part 

chromic 

oxide 

blue 

1 gr( 

Fen 0 J 


chromic oxide aud 0 3 cobalt oxide light green oxieJo 
of nickel bluish green oxide of copper yc ll(»w anii 
tnony yellow brown in place of flux add to the 
plastic clay about 0 3.1 of calcined othre (iron dross) 
and about 8 parts of manganese 
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III EleUric Furnaces 

SlectriL furnaces are furnaces In which the neces 
sary heat or degree ut temperature la produced or 
attained by moans of electrical energy The electrft 
current U used In those furnaces aololy for Its heat 
log or thermal effect and either alternating or direct 
current may be uacd but alternating Is preferred be¬ 
cause of Its eA8l*^r geueratlou and management capa 
blllty of being procured from transformers and ab¬ 
sence of electrolytic effects 

Electric furnacea render remarkable and highly 
valuable acrvlLt. to the chemist and metallurgist for 
two distinct and unlijue capabilities they can gen 
orate boat within theniaelvos without the use of com 
buitloD and the cousc'qu* iit producte of combustion 
to complicate the working of the furnace and they can 
besides If desirable produce temperatures absolutely 
unapproachable In furnaces using fuel and thereby 
enable the currying out of operations only possible 
at these extremely hlgti temperatures The upper 
limit of electric furnace temperature 1" simply the 
volatUlslng point of carbon the temperature at which 
the material of which the lining of the furnace Is 
made Is boiled away This Is about 8 700 deg C or 
6 692 deg F The simple statement that this Is three 
times as high as the melting point of cast Iron may 
give some notion of the enormous temperature here at 
one s command Besides high temperature the efll 
clency of application of electrical heat to the useful 
purpose 1b usually high In many cases 60 to 76 per 
cent of alt the heat developed can be usefully applied 
as against 5 lo 50 per cent utilised In fuel fired fur 
naces The hcfttlng value or lUermal equivalent of the 
electric current Is perfectly definitely known one kilo¬ 
watt hour will furnish 800 (alorlcs (3 400 Btu) 
which If applied usefully at 100 per cent efllalency 
would bring to boiling and convert Into steam 135 
kilogrammes (A pounds) of water or bring to melting 
and melt about 3 kilogrammes (6 6 pounds) of cast 
Iron or 2 6 kllogrammea (5 6 pounds) of bIppI 

Arti/tcial graphite Is a product particularly electro¬ 
chemical in lU manufacture Your fellow townsman 
Dr E Q Acheeon has practically created this Indus¬ 
try and his name sticks to the product—Acheson 
graphite No temperature but that of the electric 
furnace can convert the ordinary amorphous carbon 
containing small amounts of foreign substances Into 
pure soft, homogeneous unctuous graphite The 
purity of the product and Its quality ha* even sur 
passed the aniflco of Mother Nature herself Whereas 
before graphite In small scales was laboriously gath 
ered from Ceylon and Siberia and with great pains 
worked up Into graphite articles now the articles 
are almply molded in ordinary Impure amorphous 
carbon and converted through and through retain 
Ing their shape Into finished and complete graphite 
articles What this highly pure product Is going 
to do for lubrication for annihilating the friction of 
the worlds machinery perhaps only a few suspect and 
only Mr Acheson knows You will all know nioie 
about this soon and everyone of you who uses ma 
rhlnery will profit by it Mnanwhllc In another direr 
tlon probably half the electrochemical Industries now 
operating are beneficiaries of this Invention using 
arllflclal graphite anodes In electrolytic operations 
or as elertrodcB In elet trie furnaces The electro 
chemical Industry In general has been most wonder 
fully helped by this one electrochomleal process 

Garhorundiim btanda for a large Industry centered 
at Niagara Falls and founded also by Mr Acheson 
Twenty years ago the name was not In the diction 
ary now 11 Is known all ovrr the world an the moat 
ifflcleut abrasive material In use First produced just 
across the Monongahela In a little furnace as large 
as a cigar box and sold for polishing diamonds at 
many dollars per ounce It Is now made by tons In 
elcctrk furna«eB of 2 000 horsepower capacity and 
(ompetes successfully with such common nature 
abraslvee as emery and common sand And In fact 
common silica sand the most abundant material on 
earth with common carbon like coke furnish all ths 
Ingredients necessary for the furnace to work upon 
to produce 810 silicon carbide Mr Acheson not 
merely founded another new Industry but he dtscov 
ered n new chemical compound he has enriched scl 
ence promoted Industry and created new Instruments 
of tervloe no wonder that his scientific friends have 
showered on him honors- the Humford Medal the Ptr 

rwlt1n-¥(* ItHlTifOd t»i Ilr m w utl fl j rul M wtliif of (h< 
Oiii rlcfiii hltffltrochtmlciii m ] aubiirj, U ui I prlnftsd In the 
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kin Medal and two years ago the presidency of this 
Electrochemical Society 

Silicon is the metal whose oxide Is silica sand and 
Is by far the most abundant metallic element on earth 
Up until very recently it was to be seen only In chem 
leal museums costly and useless—a chemical curiosity 
Now Mr F J Tone one of Mr Aoheson s former 
lieutenants la producing It by the ton and selling It 
by the carload at a few cents per pound The chem 
leal world has found uses for It, large uses such as 
In solidifying steel making good copper castings re¬ 
ducing other metals from their oxides chemical pots 
and pans etc This Illustrates again the variety of 
the achfevements of eleotrocbemlstry Here Is a new 
material furnished the world at a low price and all 
sorts of workers are finding all sorts of advantageous 
uses for It The electric furnace makes it from 
simply sand and carbon with electric energy, and 
plus considerable brains. 

CalciuTTi iarhUlc Is the product of another Ainerl 
can invention The name was scarcely In chemical 
books and the purveyors of the rarest cbomlcals did 
not have It on their lists when Mr Thomas Wilson 
trying to make something else In the electric furnace 
made this compound from ordinary lime and carbon 
and started an electrochemical Industry which has 
spread all over the civilized world I am almost 
tempted to say that there Is a calcium carbide works 
everywhere but In Pittsburg but that would really be 
an exaggeration and I will not say It The best 
thing about calcium carbide 16 that It is easy to make 
the raw materials may be found almost everywhere 
and wherever power Is cheap a flourishing calcium 
carbide Industry may be built up The curious thing 
about it Is that its chief use is based on destroying it 
acting upon it by water and forming acetylene gas 
How great a boon acetylene gas has been to the blcy 
(list automobilist for lighting trains isolated houses 
statlona and towns needs no recital before this and! 
ence but the value of acetylene as a means of weld 
ing »lth the blowpipe Is only commencing to be 
appreciated Acetylene welding is a convenience which 
owes Its existence entirely to the electrochemical 
production of calcium carbide and the Iron and steel 
and other metal Industries are being greatly helped 
by Its use 

Tifanivfti carbidt Is not as familiar as calcium car 
bide It Is made in a manner similar to the produc 
tlon of carborundum using titanium oxide (rutile) 
and carbon It has no uses similar to calcium carbide 
nor any like silicon carbide But electrical engineers 
have discovered that as arc light tips or electrodes It 
gives the most efficient arc light yet discovered with 
a light efficiency running up to 3 candle-power per 
watt of electrical energy This Is probably 60 per 
cent of the theorellcally possible conversion of electrl 
<al energy Into light energy and Is doubly as efficient 
ns has ever before been attained What this means 
for street lighting everywhere Is difficult to realize 
perhaps the best and most esslly understood comparl 
non la to nsy that the titanium carbide arc lamp Is 
to the ordinary arc as the tungsten filament Incan 
doRPvnt lamp is to the carbon filament lamp you 
will all grasp the scope of that statement With 
acetylene lighting on one hand and titanium arc 
lighting on the other we need say no more about the 
Influence of electrochemistry on modern Illumination 

Phosphorus I stated before that the potassium 
chlorate on safety matches was all being made elec¬ 
trochemical ly We can say practically the same of 
phosphorus The electric furnace enables us to dts 
till phosphorus much more easily and safely from 
the natural phosphates than the older chemical meth 
ode Calcium carbide gives us acetylene gas and 
another electrochemfcat furnace gives us the phos¬ 
phorus to strike the light" 

Ferro-oIIoy# are alloys of Iron with the more ex 
pensive metals used In manufacturing steels of voiioua 
kinds Ferro-manganese Is used In practically all steel 
ferro-sllloon Is used In almost all Ferro-chromlum 
nickel tungsten molybdenum boron, uranium, Tono- 
dtum are some of the alloys used to make the special 
alloy steels such as find great use In rapid tool steel 
automobile axles armor plate, gun ste^ etc These 
alloye ore of great importance to the steel Industry 
and ore made almost exclusively in electric furnaoes 
The Industry bos flourished most In countries having 
cheap power, such as among the French Alps and 
the Importations into thlq, country have been on a 
large scAle Forthnatsly, wO arc chmstenclnf at Nl^ 
gora Falls, in Ylrginim and la OsnadSi to snpply oo^ 


selves with these neceasttlei of the steel Industry, and 
we may look forward to a steady and large domestic 
development of this Industry Within a few miles of 
this ball a small electric furnace Is now at 'work mok 
ing ferro-tungsten to go Into hlgh-clou expensive 
steel Pittsburg Is going to take Its shore In the 
running of this particular eleotro-metollurgloal In 
dustry 

Pig iron would seem to be about the lost Hem to 
find a place in an addrese upon the clectroChemtool 
Induetrles But the truth must out electric furnace 
pig Iron Is now being made and made and sold at a 
profit We will hasten to admit that the furnaces ore 
small that they are In California and Sweden, where 
fuel is expensive and power Is cheap that a great 
deal of money has been sunk in bringing them to their 
present condition but after all has been admitted 
the fact remains that electric furnace production of 
pig Iron Is not a chimera but an accomplished fact 
Pittsburg has been able to boost that she **could 
manufacture a ton of pig Iron and put It down any 
where In the world cheaper than It could be there 
produced That may be still true of the kind of pig 
Iron which Pittsburg Is able to make but there are 
grades and qualHles of pig Iron (Swedish charcoal 
pig Iron, for Instance) which are still Imported Into 
this country and sold at double the price of our 
domestic pig iron And In the country where that 
charcoal pig Is slowly laboriously and skillfully mode 
the electric shaft furnace Is able to compete with the 
charcoal blast furnace In producing this high quality 
pig Iron Dr Haonel of the Canadian Department 
of Mines boa in a recent report given us the most 
reliable Information about the running of this furnace 
The construction is peculiar and still somewhat ex 
perlmental the full power for which the furnace wae 
designed has not yet been available for running It 
the workmen are new to their tasks the overseers 
are still learning the Irregularities in the running 
are not yet all overcome and many of the minor 
details are yet being adjusted The furnace Is still 
In brief decidedly In the formative or experimental 
stage Yet notwithstanding Prof Odelstjema one 
of the most expert of Swedish metallurgists states 
that the coat of production Is $1 60 per ton less than 
In the Swedish blast furnaces If that Is true now 
it needs little gift of prophecy to figure out at least 
|2 60 per ton saving when the furnace Is properly run 
Three similar furnaces of greater capacity 2 600 
kilowatts each are to be erected In Norway three 
similar onos are to be put up at Sault Ste Marie 
Canada. These ore only the forerunners we may 
be sure of dozens or perhaps even hundreds which 
will be built and operated within the lifetime of most 
of this audience The lime at our disposal forbids 
me describing these Interesting furnaces I con only 
refer you to Dr Haanel ■ Interesting reports^td to 
the transactions of this society, partlcularlyj^t our 
volume XV One surmise of my own I will 
take time to mention I have predicted that this 
electric furnace pig Iron made without the admit 
tance or use of air bloat will be far superior to 
ordinary pig Iron for converelon Into steel because 
of the abeence of oxygen or particularly, of nitrogen. 
Time will test this prediction too 

Electric steel Is at present a topic of absorbing In 
tereet and great potenttallUea It was primarily a 
competitor of the most expensive kind of eteel—cru 
cible steel It wae first made commercially In 1900 
by Mr F A. KJellln of Sweden by melUng together 
In an electric furnace the same high-grade materials 
which are usually melted down In crucibles to form 
crucible steel The product was made equal In quality 
to crucible steel it was produced In lots of t ton or 
more at a melt of very aatisfaotory uniformity and 
with cheap water power to furnish electricity the cost 
was considerably below that of crucTbie steel 

The steel melting pot or oruoible 1* a stUoeous 
veeeel holding about 100 pounds of steel, lasting 
only a few heats, and lifted In and out of the furnace 
by manual labor Tbe oobsumptlon of fuSl to get the 
required melting heat is wickedly wasteful, not over 
five per cent of the heat-devetoplng power of the fuel 
used is efflolently utllioed os heat in the ittidted steel, 
and the oetugl proportion is usually leas then hdU that 
much The ooet of labor crucibles and hi exc«F 
live, and to this must be added the hl|^ cost of the 
pure material which must be used prsoticity the 
purest Irmi which con be made. 

The ctoetric l^whace to ohsattof etl iMi. ^ 
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■Ipwer In iuntrlea. but thu bbansn li ipreadlny «ur«ly 
UBd IntTiUMf RmI erudblo sU«l wUl w>on b« a 
tliHfct Pt tbt past supplanted entirely by electric tur 
neoe steel of equal quality made and sold much 
more ohenply 

Jht electric furnaces used are of almost all types 
The Indnotlon furnace was developed commercially 
by KJeJlln in Sweden Improved enlarged and greatly 
developed by hts associates In Germany combined 
with the Colby pattern In America, and still further 
mpdlfled by Hforth In Norway Thirty-six of these 
furiMCea, the maximum capacity being one at Krupp s 
works at IDssen 8H tons at a charge are now built 
or bnlMlng The American Blectrlc Furnace Com 
pdhy Is organised to push their building and opera 
thm In America The arc radiation furnace wae de¬ 
veloped by Major Stasaano an Italian artillery officer 
tt melts by heat radiated from powerful electric arcs 
Several of these are in operation in Europe and a 
gentleman managing one of the large American steel 
oOttpdnles who has jiut returned from an Inspection 
0 ^ the different electric steel furnaces operating in 
tourope tells me that he considered the Stassano fur 
nace as doing the best work all around of all the 
furnaces he sa# In operation I have seen this fur 
naco operating smoothly and regularly In Turin 
producing steel for castings which were being sold In 
competition with open hearth and Bessemer steel cast 
logs In the open market The single arc furnace la 
beet Illustrated by the Glrod furnace which la built 
like the body of an open hearth furnace with the 
electric current entering the bath by carbon olertrodes 
suspended above It and springing arcs to It while the 
current leaves the bath through metallic conductors 
passing through the saucer shaped hearth below the 
level of the metallic surface Theee furnaces work 
with great regularity and a large number arc operat 
lag In Europe In capacities up to 12 tons each I am 
informed that the Krupp works at Essen has Just 
contracted to put In five of these of the 12 ton else 
which would confirm statements made to me by my 
European friends that this furnace Is working the 
best of all the electric steel furnaces now operating 
in Europe The double arc furnace of which the 
Hd^ouU furnace is the most familiar type works 
wHh two arcs in series the curient entering the bath 
and leaving It also through electrodes suspended 
above ft The general style is that of an open hearth 
furnace with electrodes passing through the roof 
The current used la roughly 100 kilowatts per ton of 
steel capacity and the largest so far operated is 15 
tons A three-ton furnace of thl^ type was seen by you 
at the Firth Stirling Steel Works at Demmler yes 
terday producing crucible-quality steel The U S 
Steel Corporation has acquired licenses to operate 
the Heroult furnace and has already two 15 ton fur 


n|ioes in operation Without doubt, the Heroult fur 
nace Is at the present time the most popular and sue 
ceetful electric steel tornace In the United States I 
have not time to more than name the Keller the 
Hlortb the Hannet the Frick—all of which are 
operating at this present moment in Europe 
There are other ways of making steel than the cru 
clble method Htssenior steel is the cheapest and open 
hearth steel is uext best These two varieties grade 
into each other in quality but bei^^eon open hearth 
and rrurfhle stool thoro Is on enormous gap In price 
and in quality which Is destiued to be bridged over 
by intermediate qualities of eleitric steel as It be¬ 
comes cheaper and is manufactured ou a larger srato 
This will soon become one of the large uses of the 
elootrlo method occupying a field poculiarly Its own 
It will enable steel manufacturers to supply steel 
better than the best open hearth prodiirt at less than 
iho price of crucible stool T need not enlarge upon 
the advantages of this to a Pittsburg audience 
There are also varieties of methods of manufacture 
of steel aside from the melting together of highly 
pure materials as in the crucible method which are 
equally available In most types of the electric furnace 
The Ib^ssemer converter takes liquid pig Iron as it 
comes from the blast furnace and by rapid oxidation 
by air blast converts It Into steel Mr Heroult has 
tried to combine tho Dessemer cou\erter with the 
olectrb furtiuc e In one apparatus the Idea being to 
first oxidire the metal by air blast and then to finish 
it while eleftric current supplied the necessary heat 
I have no Information that this combination furnace 
1b anywhere in suicessful operation but the equlva 
lent of tho same operation performed first In the 
BesaemeT converter and then on the blown metal 
transferiod Into an elettrlt furnace for finishing Is 
already in regular commercial operation at tho South 
Chliago Works of the U S Steel Corpoiatlon I 
have had the privilege and pleasure thanks to Mr 
Heroult of studying that operation In company with 
Mr Heroult and the editor of Metallurgical and Chem 
fcaJ Engiueerlng You may find a description of the 
process in the April number of that Journal so I 
will not repeat It hcio—except so far as to say that 
15 tons of the product of the Bessemer blow oxidized 
to the extent usual In the Bessemer converter was 
kept melted less than two hours on the basic hearth 
of the electric furnate treated with two dliTerent 
slagA to refine It from phosphorus and sulphur tie 
oxidized or doad melted and then poured Into ingots 
of steel Intended for axles The steel produced was 
of better quality than the usual corresponding open 
hearth metal and was produced at slight!v less total 
cost This combination process bids fair to give a 
new lease of life to the declining BesRerner steel 
industry its Mononilc Imjmrtancc Is evident 
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Tho open hearth steel furnace Is at present the 
most Important of the methods of manufacturing steel 
—^'tonnage steel It makes steel from pig Iron and 
scrap of proper quality or from pig Iron and Iron ore 
(mill-scale) or from pig scrap and ore It makes 
its best steel on silica hearths from high grade mate¬ 
rial low Id sulphur and phosphorus and lU cheapest 
steel on basic hearths from almost anything The 
electric furnace can do any or all of those things and 
as a genc'ral proposition produce better steel from 
given materials than the open hearth furnac’e Under 
what clrcumstancca It will pay to use the electric 
furnace instead of the open hearth furnace would 
take at least one lecture to diecusB see will not go 
deeply into It here In Euroi»e countries which have 
very cheap water power around |10 per horse-imwor 
year and fuel costing 94 to per ton are finding the 
electric furnace the cheaper with power costing |20 
and coal 95 the two aro about on equal terms In 
Pittsburg with power at $30 and coal at 91 the open 
hearth furnace Is by far the cheaper for producing sue h 
steel as It can produce However even here the com 
bination of Bessemer and electric furnace Is possibly 
cheaper than tho all open hearth process the com 
blnatJon of open hearth and elei trie furnace proresi* 
is quite possible and practicable to produce cniclble 
quality steel on a large (tonnage) scale and the com 
blnation of the open hearth and electric furnace Into 
one furnace is not only a possible combination but is 
adually being tried out 

The latter idea fs to take an open hearth furnace 
and to place electrodes In tho roof The fumaco is 
rim as an ordinary open hearth furnace with tho 
I lectrodes withdrawn and at the close of tho open 
licarth heat gas and air are shut oft entirely the 
eh(trodt8 lowtrod Into proximity to tho bath and 
the heat finished as an electric furnace heat The 
idea Is sound and practtiablo and will result In 
the produitlon of better steel than fan Iw obtained 
from any open hearth furnace at hut a slight ad 
\ance on the (ost of iho open hearth steel say 92 to 
93 per ton 

As to the capacity for enlargement of electric steel 
furnaiiM they started out to duplicate the cruclblt 
Bieel pro<q^s producing JOO pounds of melted steel at 
a heat and in eight years have risen to 16 tons 
aparlty In huropi an elcitrlr calcium <arhlde fur 
nace of IS 000 kilowatts capable of producing 200 tons 
of carbide dally is In practical operation A furnace 
of like ponKor capacity could be built to make steel 
and would be a 200 ton stoel furnace or larger We 
(an therefore say with assurance that with a little 
more experience and experlmc^nt clectromctallurglsU 
will be able to furnish the steel maker with electric 
stool furnaces as large as are wanted—up to 200 tons 
lapaclty if desired 


Polonium 

Polonium was the first of the active aubstapees sepa 
f«t«d from pitchblende residues by Mme Curie Varl 
ous methods of concentration were devised by her 
with the result that preparations of polonium mixed 
with bismuth were early obtained many thousand 
times more active than uranium Marckwald later 
separated from 15 tons of pitchblende about ^ milli 
grammes of Intensely active material which he called 

B tio-teUurlum since it waa separated initially with 
lurium as an Impurity By dipping a copper plate 
into a solution of this substance he obtained a de¬ 
posit of weight not more than 1/100 milligramme 
which was far more active than an equal weight of 
radium It was soon recognized that this preparation 
was identical with polonium for tt gave off the typl 
cal a radiation and had the characteristic rate of 
decay of that substance Unfortunately Marckwald 
was not aware at the time of separation of the great 
Importance of testing whether lead appeared os a 
product of transformation of polonium Before such 
an experiment could be made the polonium to a large 
extent had been transformed 
Polonium is one of the numerous transition ele- 
tnenu produced during the transformation of the ura¬ 
nium radium eerl^ It is half transformed In about 
140 days emitting a particles during the process 
Kntherford showed In 1904 that polonium was in re 
a1t|y a transformation product of radium Itself Ra 
dinm at first changes into the emanation and then 
^ueceultely into radium A B C D B F radium F 
Mng identical in all respects with the polonium di 
rtctly separated from a radioactive mineral When 
the radium emanation U allowed to decay In a sealed 
tlaw thbe, the walls of the tube are coated with an 
IhlistlAe ^postt of pure radium D radium B and 
ta^|«aL Tt hat the amount of the Utter to be obtained 
in ttii way is far too small to be welghable 
T^h ammmt of polonium present in any radio-artlve 
mllMral oan easily be calculated Bluco the nullum 
fttifi psAonlmn < radium F) to a mineral are In radlo- 
•etive edUnthrlum, Uie same nnmber of a particles 
M# p«r wcond BIbm poloalom 


is half transCurmed In 140 da>H and radiiitii In 2 000 
years the former breaks up 5 000 (Inies faster than 
the latter The maximum amount of polonium to be 
obtained from a mineral Is In consequeuco only 1/5 000 
of the amount of radium In 1 000 kilogrammes of 
pitchblende toniainlng fO per cent of uranium there 
are present 170 milligraramoB of radium The weight 
of polonium Is about 1/5 000 of this or about 1/30 
milligramme It Is thus obvious that to obtain 1/10 
of a milligramme of pure polonium several tons of 
high grade pitchblende must bo worked up The most 
natural source of polonium is radium P (radio-lead) 
which grows polonium and has a period of half trans 
formation of about twenty jears Since polonium 
breaks up about 5 000 times faster than radium its 
activity weight fof weight should be about 6 000 
times greater than that of radium There la nothing 
surprising In this for the radium emnitatlon has an 
activity about 200 000 limes that of radium while 
radium A (period tbreo minutes) must have an a<tlv 
Ity 400 million ttmoa that of radium Itself Slmo tho 
radiation from polonium la entirely In the form of a 
rays it is to be expected that the radiation from it 
would show chemical and physical effects identical 
with those observed for pure emanation tho only dlf 
ference being that the products of the latter emit p 
and 7 rays as well 

Apart from the interest of obtaining a w( tghable 
quantity of polonium in a pure state the real Irapor 
lance of (he present Investigations of N me Curie IleH 
in the probable solution of the question of the nature 
of the substance into whhh tho polmilum Is trans 
formed This problem has been in in h discussed In 
recent years Since polonium emits a particles one 
of its products of decomposition as for all (he other 
ft ray products should be helium The production of 
helium from a preparation of polonium has been ob 
served by Rutherford and Boltwood (Manrhester I it 
and Phil Society November 30ih 190^) and also by 
Mme C urie and Deblerne In their pr^s* n( (ixp«rImen(K 
HoKwood sixeral yeare ago miggiHttd Hml tin end 
product of the radium Serbs was had and has col 
tected strong evidence tn support of this view by coin 


paring the amount of helium and lead In old radlo- 
attive minerals Since polonium is the last of the 
H<llvc products observed in the radium series It Is to 
bo expected that polonium should bo transformed 
Into helium and lead one atom of polonium produc 
iug one atom of helium and one atom of lead This 
point of \iow receives additional w( ight from con 
slderatlou of the atomic weight to be expected for the 
end product of radium Since in the uranium radium 
series Bev( n a particles each of whl( h la an atom of 
helium of atomic weight four are successively ex 
pelled before radium P la reached the atomic weight 
of polonium should be 7 X 4r=:28 unlta lens than ura 
nlum (atomic weight 5) This gi\(-a an atomic 
weight of polonium of 210 5 and after the loss of an 
o particle a final product of stoinb wilght 5—a 

value very closo to (he atomlL weight of lead 

Tt 1 h a matter of very great Inti rest and Imporlaiuo 
to HI ttk definitely In thcr pcflmiluni t hangen into 
Jr ad The evJdenre as a whole has long Im en In favor 
of that KuppOKitlon Thi outlook 1 k \(ry promlBlng 
that (hr (Xp^riments of Mme ( urir and l)t bierne 
will settie this question foiidusUely Vo doubt an 
Interval must elapsr to allow tin polonium to decay 
before the final < xaminatlun of ih< leHldual RtiliHlancu 
r an bo made —Vafure 

In a report by the French t onsul Geiif rai at Hotter 
dim H Is stated that 75 viHKfla of Inigr and medium 
dimensIntiH aggregating 72 980 tons were built tn 
Dutch yards last year against 7fi veHstls of 61806 
tons In the year llPtS The average measurement of 
the \ob8oIh built Inst \ear waa 971 tom whereas In 
l9o« It was only 8''0 tons River boats and small 
seagoing craft were also construetcMi to tho number of 
799 and aggregating 150 753 tons the Hmalt vessels 
built ill 1908 totaling 683 boats and lJiS73 tons A 
gr«Mi number ofrveesels were built for foreign account 
last year namelv—for Orinanv 60 760 tons for Bel 
glum 9 382 toufl for Great Biitaln i tmiK (or 
Aiguillim 1110 tons foi Hi t/il I oio tuim oth i 
ittruK making up a total altogitlpi nn futM^n otouiit 
of 97 990 tono 





THe World’s Greatest Ship—Th0<'|1l38ympic**—a 60,000-ton Vessel 
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of the rays without rbangluK the manner of working 
the arc It la recognited that the working of the 
lamp dopends eiBenUally upon the temperature of 
the electrodea and the lumlnoua tube ao Chat If we 
cool the lamp too much we will not obtain the aame 
ylald in ultra violet raya a* before and to reach the 
aame yield the current inuet bo conilderably In 
creAaed For JnMtancp If we Immerse the quartz lamp 
In the water Itself acfording to Messrs Courmont 
and Noglers method we are obliged to double the 
current in order to obtain the same yield as In air 
A great Improvement Is obtained by the present 
apparatus In this respect as It allows of utlllilng 
more than three-quarters of the rays given by the 
lamp and here the lamp burns In air at Its best 
ronditlons of Morklng and we thus avoid Immersing 
ft In the water The lamp Is placed In a rectangular 
I aim whoHO three sides lying parallel to the lamp tube 
are formed of quartz plato The tight box contain 
iDK the lamp L Is placed In a seral-clrcular apparatus 
having five partitions In the Inside The water Is 
tak* n from a tank of flKerod wafer and passes through 


a gate valve and a cylinder otuuaber B then, entering 
the main tank jsr ft follows arotind the path which 
the arrows Indicate and In this way It is exposed 
for some time to the action of the ultra-violet rays^ 
BO that we have a powerful sterilising effect It la 
found best In practice to use an automaUc valve at 
the water Inlet and It operates In the chamber 8 
A valve in the lower part of the chamber is normally 
closed and is held up In this position by An electro 
magnet M which attracts an armature mounted on 
the end of the valve rod A counterweight Is usad 
to give the proper adjustment of the weight The 
electromagnet Is connected In series with the lamp 
BO that when current passes in the lamp circuit the 
magnet acts and the valve Is held closed Should the 
current fall or the lamp break the magnet allows 
the valve to drop and the water now passes directly 
out of the apparatus by V Into the sewer or else- 
where and no water will be delivered Into the sterl 
llzing chamber Thus there Is no danger of having 
UDSterlllsed water flowing through the apparatus In 
(ose the current should fall During the tests which 


ware mat^ at AfawiPM, tlM anthpva itMd A gttarM 
lamp of the WssUagltntise-Coopar Hswitt tPM WUls a 
current of 32 TolU ahd I amparsp, and tht alvikratlu 
was nm from August 19tb nntU tha and of AsptsmhSTi 
working day and night wtchcnt stopplttAi ft iMI 
an output of eo ouMo m«t«rp (78 ( ouhlo 7W^> IM 
24 hours or 83% cubic yards per hour Durllf Ifcllk 
time there were made eighteen baoterioioglo isirte «HI 
the Incoming end outgoing water Before entelrlli| 
the apparatus the (Impure) water oontalnad 80 It M 
germs per cubic centimeter (0 081 cubic inch) and 
60 to 1 000 ooll bacillus per liter (1067 quarts) AflU 
■terillilng we have on the average one gem pit 
cubic centimeter and no coll haclUtts In attp eM. 
The teets show therefore a run of elx we^, Wileh 
gives a continuous sterilisation of Altered wAter with 
a mean output of 25 cubic meters (3f cable yeedg) 
per hour using current at the rate of 880 watt-hodri 
This gives the lowest value which has yet been Ob¬ 
tained or 36 watt hours per cubic meter of water 
(30 watt hours per cubic yard) so that we have e 
striking progress with the new apperatus 


Drifting of the Sun’s Family 

A, Great Unsolved Astronomical Problem 

By Arthur li Bartlett 


Tmk part of th heavouM toward whUh it La b©- 
llovod the Sun with Its entire family of planets 
(-omets satellites and meteor streams Inrhiding of 
course our own ICarth Is moving with great velocity 
is situated at this eeason directly overhead about 0 
o clock In the evening and at a later hour a little 
farther toward the northweHt This is one of the 
most interesting and Important localities in the flrma 
ment to astronomers toward which their attention 
and observation have been directed for many years 
past 

Tho greatest fact which modern astronomy has re¬ 
vealed is that our whole eolar system is now journey 
Ing toward tho constellation Lyra in the northern 
heavens and the greatest of tho unsolved problems of 
astronomy Is when where and how this Journey bo 
gan and when win re and how It >a 111 end This 
Journey it uncofiHlng and unt hanging and la believed 
to be at the rate of twelve miles per se<ond or about 
300 000 000 miles In a year The queation as to 
whence we came and whither we are drifting Is one 
of vast Imporlance and 1 h still ongoglng the atten 
tlon as It hoa In the past of the leading astronomers 
of tho world for In connection with It Is Involved 
the oven greater question regarding the structure ex 
tent and boundary of the universe 

If wo look up to the sky directly overhead Just 
after sunset we shall see a star of the first magnl 
tudo known as Vega which Is located In tho constella 
tlon I yra the Harp and la plainly visible through 
out most of the evening This star next to Capolla 
ffl the brightest north of the equator and is famous ns 
being the one which In 12 000 years will occupy the 
Important position of the Pole star and will be 
known by that name in the future The alar shines 
with a blulsli white light and may be esslly recog 
nlzed as It is tho mofit cnnsplcuons of any star vlsl 
ble near the zontth at this season 

It is toward this star or rather the group to which 
it belongs that our Earth and the solar syatom are 
believed to be moving and this point In the heavens 
is known to astronomers os the apex of the Suns 
way During the last 120 years many astrononaers 
with ever increasing accuracj have sought to de 
terniine the point toward which our Sun tho Earth 
and all tho other planets are moving For many 
years tho result of Investigations was that our sya 
tern is traveling toward the constellation Hercules In 
the norlhern sky Dvit more recent and careful meas 
uros lead to the conclusion that the point Is located 
In the nearby constellation I yra This ptrint Ib 
nearly four degrees south and slightly east of the 
bright star Vega tho variations between Anal meas 
uremonts maxima and minima of all who have at 
tacked the f*reat and highly complex problem being 
as much as eoven degrees 

Owing to the solar drift In apace the orbit of our 
Earth instead of being an ellipse, Is really of a 
corkscrew shape the axis of the corkscrew being In 
the direction of the constellation Lyra. The great 
star-chiBtyr in Hercules containing over 6 000 visible 
suns la not very far away from that port of the sky 
which we are approaching and It Is posalble that our 
systesa may form a distant part of one of Its enclr 
cling wtspe of star strewn nebulous matter so that In 
this casft we mn> oventnnilv bo diawn Into the 
gigantic clut^ 

Most astronomers agree as to the general direction 
of the Buns moUoQi but owing to the moUea of Cke 


stars themsclvcB thoro ia not yet an oxact agreement 
regarding the amouut or direction of this motion In 
a general way wo may say that if an observer looks 
up to the heavens a little southwest of the zenith on 
a cloai evening at this season be may correctly im 
ngine our Earth and tho great system to which it be 
longs as moving toward the star he there sees pre 
sented to his view This motion lias been going on 
wince tho creation and will probably continue for un 
known ages In the future 
It Is true os a recent writer has well remarked 
That since the beginning we with the Sun have 
been steadily spf edlng on and on through InterHtellar 
apace without once meeting or passing a single lonely 
stars brings home to our realization as no other con 
slderatlon ran the amazing amplitude of cosmic 
space the comploleutss of the isolation of earh star 
from all others and the supreme magnlflcenre of tho 
scale of the stellar universe 
Quite recently a now and Ingeulous theory has 
been advanced by two astronomers who have at 
tempted to prove that the millions of stars compos 
Ing our Immense universe are moving in two parallel 
streams traveling in contrary directions and situ 
ated In opposite regions of the heavens but tbelr 
novel Ideas have not been confirmed and have re 
celved little attention from astronomers who regard 
thorn at present as nothing more than an interest 
ing speculation which does not admit of a practical 
eJomonstratJon though It Is possible that careful and 
iuug continued observations In tho future may pro 
dute evidence In Its favor 
Tho direction of our motion Ij indicated by the fact 
that the stars in that part of the heavens toward 
which wo are traveling are observed to spread out 
and get farther apart while those wp are leaving In 
the opposite part of the heavens close up and gradu 
ally approach each other^ just as In walking through 
a forest the trees in front of us are seen to open out 
while those In the rear appear nearer together as we 
leave them behind But at present it Is not known 
whether we are moving In a straight or curved path 
and If in the latter it Is so great that it cannot be 
determined Many stars which have a proper mo 
tlon as it Is called appear to be moving In a per 
fertly straight path through the sky Among them 
is the faint star known as No 1830 Groombrldge 
which Is believed to be rushing through space at the 
rate of over 200 miles per second—a velocity so 
groat that the rombtnod attraction of all the mossos 
In the universe cannot stop this star m Its swift and 
solitary flight over the Armament It Is known to as 
tronomeri os the Hunaway Star but there are 
some other stars that are believed to be traveling even 
more rapidly and none of them exhibits any Indloa 
tlons of moving In a curved path 
It Is Interesting to remark that the motion of the 
solar system plays an important part in the shifting 
panorama of the heavens Not only do the stars move 
onward but the Sun moving also carrlee us contlnu 
ally northward so that our point of view Is cease¬ 
lessly changing and looking oat from the Aying 
Earth we are like people on a ahlp which is passing 
by a squadron of other ships. Their evolutions cause 
them to appear In constantly changlnf relations to 
one another and at the same Ume our own motion 
sh If ling the Hoe of eight, produces other <hangea of 
view, which Inorease the complexity of the apparent 
movamenu. Za short, we stw reminded of the re¬ 


markable resemblance of the universe to the modern 
conception of an atom In which the restleos cor 
puscles arc speeding In all directions so that an In 
flnitesimal being Inhabiting one of those corpuscles 
would see tho other corpuscles shaping themselves 
Into constellations that would be as unenduring os are 
the figures that the poetic imagination traces among 
the stars 

The famous German astronomer MiLdler over fifty 
years ago advanceo the theory that our Sun and all 
the stars—which are also Suns—are moving In a 
groat orbit around tho star Alcyone located In the 
Ploladee a prominent cluster mentioned In the Bible 
and known as the Seven Sisters six of which are 
plainly visible to the naked eye and may be seen at 
this season Just above the eastern horUon about 8 
u clock In the evening But MOdler adduced no evl 
denco In support of hU views which were not gener 
ally accepted by astronomers Ills Ingenious theory 
was exploded many years ago and astronomers do not 
at present recognize any particular star ss the cen 
ter around which all the other stars revolve though 
It Is possible that such a center exists somewhere in 
the universe 

The theory that the solar system is revolving 
around a central Sun was first suggested by Thomas 
Wright of England In 1760 and later MOdler sup¬ 
posed that he had discovered the exact center of this 
motion but It Is not thought by astronomers that suf 
fiftent evidence exists to support this belief and all 
that can be said to be established at present is that 
the Sun with Its great family of revolving worlds (s 
rushing through space toward a point In the constal 
lation Lyra a familiar group of stars located In the 
northern heavens and which may be seen to good ad 
vantage at this season In the early evening —Popu 
lar Astronomy 

Albinism and Hercdlt^^ 

Da. AND Mrs Chakles B Davenport of the Ijibora 
tory for Experimental Evolution maintained by the 
Carnegie Institute at Cold Springs Harbor, Long 
Island have recently published another Installment of 
their studies on human pedigrees from the point of 
view of heredity This is concerned with the ques 
tion of albinism In ndan and some of the conclusions 
are of general Interest 

So far as the evidence goes the children of albinos 
are always albinos In albino marriages albino chU 
dren may be expected without regard to the par 
entage of the albinos themselves For example in 
one of the cases given the mother was of negro par 
entage while the father was of Caucasian parentage, 
btit the offspring was without any plgmefitatlmL 

The authors think that In eveiry new case of al¬ 
binism there is a probability of consanguinity among 
the parents But this seems to be reasoning back 
ward from the fact that out of a number of cases one- 
third of all tbs albinos arose from oohsangulneoas 
marriages rhe facts appear to agree with the gen¬ 
eral rule that a recessive character (and albittlam Is 
a recessive character In most snimals that hare been 
studied) mrlsos only when both parents carry the 
same defect **and the probability that both oarry the 
same defect is increased when both beloxig to* the 
samp strain** 

The proportiM of albino offspring in any famtlg ac¬ 
cords with the Mendetlan expeetation* in die rttn, 
u in ntommalL Ulrhan sna tuuMt ta ulAik 
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fAd mlUnle ottiptitf oeetur tt ftll th«r« will bs on«- 
hftif tlUnlo And one-hAlt pt|i&«nUd In them records 
tbore were eiiteen albinla end fifteen normel cbtl 

fife femlUee. 

the heir coloration in the parentage 
of albtnoawtttNiliL In the normal population ehowa 
* great preponderant of red and auburn hair among 
the former while dark brownt and blacks occur less 
frequently—65 per cent as compared with 816 per 


cent In the general population Albinos freauently 
have a blue Iris tble fact does not appear to be cor 
related with the preponderance of blue eyes In the 
parentage of albinos 

As to the causes of albinism the authors conclude 
that It results from the fortuitous union of two germ 
colls lacking a pigment factor The meaning of this 
la not very clear It may mean either that the par 
ents bear such germ cells aa part of their Inheritance - 


75 

In which case It is but another way of saying ibat 
albinism Is longenltal and Is Inborlted according lo 
definite mathematlcaUy calculable probabilities or it 
may moan that gorm cells lacking the pigment factor 
ar« present In all Individuals tn small numbers and 
I heir union Is a relatively rare event The facts 
brought out In the study point to the first as being the 
probable meaning of the authors but In that case we 
are still In the dark hs to the rauBo of albinlBm 


Paris as a Seaport 

A, Proposed Canal between Pans and Rouen 

By tHe Pans Correspondent of ihe Scientific American 


A PBOJCCT has recently been made to establlsb a 
navigable oounection between Paris and the liinRlisb 
Channel so os to convert the French capital Into a 
seaport and allow vessels up to 3 000 tons draft to 
unload frelgh^t at the docks The cost of this under 
taking Is estimated at thirty to fifty million dollars 
Aside from the other obvious advantages which would 
be derived from such a plan one circumstance which 
commends It particularly Is the fact that it would 
preclude all possibility of any repetition la the future 
of such disasters as wore recently caused by the 
flooding of the Seine The Idea of turning Paris Into 
a seaport Is not by any means now but has of late 
years been suggested repeatedly One of Its principal 
advocates was M Rouquet de la Grye who In 1886 
presented a project to the government suggesting a 
deepening of the bed of the Seine between Paris and 
Rouen From this point on to the mouth of the Seine 
at the Fngltsh Channel (a distance of 76 miles) the 
natural depth of the river la sufficient and nt the 
present time vessels travel up the Seine as far as 
^^l^uen where the minimum depth Is 16 to 18 feet 
th^Mprt accommodating vessels ranging up to 3 000 
tons g^;pm Rouen to Paris the Seine channel has a 
depth of dhiy 10 feet it is proposed to increase this 
lo 21 feet to enable vessels to travel all the 

way lo Paris by water The channel would follow all 
the windings of tb^s^ine except for two short t uts 
where a separate canwNwould be built so as to avoid 
crossing the Paris Havre Railroad Our Illustration 
for which we are indebted to f llluttration shows 
this and other features to be referred to below The 
total distance of the Journey is about 130 miles and 
would be covered In about eighteen hours with the 
usual tugboats As regards the width of the river it 
la 115 feet at water level In straight portions and IBO 
feet at curves with a radius of letw than 5 000 feet 
By the way of comparison It may be mentioned that 
the Manchester canal has a maximum width of 119 
feet while the Suez canal Is 122 feet broad The 
project in its present form provides for five levels 
with locks while the section from Rouen to the Chan 
nel would be open and would take up the variations 
of the tide 

The plans Include twenty four drawbridges The 
port at Paris would bo located at the suburbs of St 
Ouen The total cost of the engineering work Is eatl 
mated at thirty million dollars and the total capital 
Invested at fifty millions 

This project of establishing a seaport at Paris has 
now once more come to the foreground and is being 
discussed In the dally nev^spapers In ParUamenUry 
olrclee and also by the municipal council of Paris 
who are in favor of Its adoption Just at this time 
with the memory of the Seine Inundation freshly In 
people e minds and with the pressing problem of pro 
vldlng measures to guard against such accidents In 
the future the soli 16 very favorable for the project 
to strike root It would save the community the dead 
coet which would be involved In carrying out any of 
the other plans that have been proposed for coping 
with the situation The cost of the project outlined 
above might quite probably be borne by a private en 
terprise The municipal council la now however 
disposed to have the city take the matter into their 
own hands and has pronounced its sentiment to this 
Affoet by a unanimous vote That the city Is quite 
oapable of handling such enterprises successfully is 
evidenced by the very extensive network of the Paris 
subway, which when completed will have an aggregate 
length of no lesa than seventy miles In any case the 
enterprise would pay for Itself A tax of $0 40 to 
10 60 per ton gage for sea^golng vessels would be col 
looted and also pilot taxes and other rates for river 
boats, thus yielding a constant return Soon after the 
enterprise was placed on a working basts, the receipts 
woal^ no doubt, pay 5 per oetat interest on the capiui 
Slid yield a bandsofiia surplog. Ibis is a very oonserva- 
tir# estimate and Ukes ne aeeount of the great incream 
tji ttfifllo which would no doubt develop in the future. 
^ , tbat hAVtnf regerd only to traffic 


which can be counted on with practical certainty 
this would amount In the second year of operation 
to about ten million tons 

The project Is attracting attention In countries 
outside of France especially those which now iH)8ac8B 
large seaports such as Antwerp and Hamburg and 
should It be carried out Paris will entor Into com 
petition with thcae ports as well as with 1 ondon so 
that the entire Huropcan traffic will be affected 
Antwerp would lose a part of Us shipping whbh 
now comes from Paris and Eastern France Alsaci 
Switzerland and Bavaria It is Interesting to note 


niasBLs Btand for Inie many many ytara ago arose 
the great Aztec temple ITnder their feet deeply 
burled Ho altars and urns sacrificial stones and 
uxionis and many heads of the great snake—much 
has already been brought to light but the earth 
still rovers and envelops a groat deal 

And DOW a new race celebrates on this sacred 
ground Ihe memorial day of their regained liberty 
Tlu national palato is gaily decorated and the city 
hall oppnHito la brilHaat In bright illumination in 
thu dark wond^rriilly beautiful sky the moon shines 
Bll\(rv with a soft radiance surrounded by Innumer 
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that towards the end of the century lectntly totn 
pleted London lost something of its supiemacy as a 
I uropean freight seaport Tradually wo have seen 
Cermany Belgium and Holland assumluR an lode 
pendent position of prominence Since 1X91 ihe tiaffic 
of Hamburg has Incrtaaod 80 per cent Antweip has 
about the same showing and Rotterdam has gone up 
by no less than 160 per cent During this period the 
liondon traffic increased by only 30 per cent France 
however has been far behind as regards the nierchani 
marine and could not compete with other leading 
countries At the present time Franco sends on an 
average twenty five million dollars worth of freight 
to London to have it re shipped from there to dlf 
ferent points of the globe Should the new project 
be carried out this state of affairs will be entirely 
changed and Paris will lank among the principal 
seaports of Europe It will receive within its harbor 
vessels arriving from distant countries A twat which 
has traveled some ten or thirteen thousand inlloa 
coming from Australia South America or China will 
not hesitate to go a little extra distance and land at 
Paris Instead of London If the conditions of the 
trade render It dtsirable 


The Independence Dell of Mexico 

In connection with the recent centennial celebration 
of the Independence ot Mexico it may not be so 
generally known that each year on the recurrence of 
the anniversary which Is always Joyfully celebrated 
an interesting scene Is to be witneesi d In the Mexl 
can capital On the evening of thl« day President 
Diaz with hts ministers and slate officials assemble 
In the great ambassadors ball in the palace In the 
great ZocaIo before the National Palace is waiting 
a crowd of many thousands high and low poor and 
rich In the Biography of Porflrio Diaz fompllcrt 
by Tweedle the scene as wltnesaed annually Is thus 
described **It is historic ground on which the crowded 


ibb I Ing n^ai fi Bt low however the bright eloc 

trie liRlitH gbani ou the whlto shirts and the red 
lints of th( men and the niuUiH.olorL(l reboros of the 
womm all ga/f earncHtly at tho great brightly 
HRhtMl I lot k the hanilH of whiLh approach the hour 
of But a mltiutH of the time is lacking when 

tlu hahony doors of the palaro are thrown wide 
opui and from the apartment within tho President 
makes hts appearante clad In festal gorb with the 
broail Hash of the Pre^ldont s office across hla breast 
and ill one hand the Hag of Mexico Behind him are 
rangf d the ministers In tho pent up silence of the 
waiting throng he rulHCB his hand to the cord hading 
up to the groat l>ell hanfclng abo^e him and rliigB 
on It fl(\(n Htrokes Deep and full the resounding 
uotts of tlu great bell tell of the nations iudfpend 
enco OS It did on a previous occasion ono hundred 
years ago when It rang from tho Dolores church It 
was brought from there to Mexico In 1896 Whtn 
the last sttoke has rrsounded the President proclaims 
in ringing fat reaching tones I ivo tho Indeivend 
eiue and Uvo Mexico The silence Is broken the 
nulHuin moment Is passed tmd a many thousand 
throated cheer rings over the great plaza In the 
BtlllnesR of the night 

Tha fact has been ostHldished that the bubonic 
plague Is primarily a rat disease and that it Is 
tiaiismltted to human beings chiefly by means of fleas 
which infest rats Perraanuit freedom from the rat 
pest can be soeured only by preventive measures The 
means of ingrcBs lo a building must be stopped and 
thcj animals deprived of food when they can bo easily 
trapped The bacteria preparations on the market 
for killing rats may bo depended ou to hill the rats 
which eat tho prepared halt but the\ do not sot up 
an epidemic as has often been claimed They ui 
infeiloi to the polsccns and their price Is prncllcflll) 
piuhlbUlvc whes used on a large scale 
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An Important Agricultural Problem 

By Harold C Lonef B Sc , Author of “Common Weed® of the Farm and Garden*’ 


UuRihO thp pBut twenty ymrs an InrreaBlnB amount 
of attoiition has bctn (It vot( d to tht' o(.onomlc side 
of iuHOft and fuUKous insU with a view to thnlr ox 
turnilnation and Tlip IhBtrudlve Inaocts and Posts 
Ait of ia07 Kl'iH the Hoard of Agriculture and Fish 
rlPB (Kiwir to d(ul with th* whoh qim Htion and to 
carry out (onipiilsoiy i)rc\(ntl\( and romedlal cueaa- 



Fiu 1—Charlock (Sfinapis ari(n«ia I ) X 2/1 Ihla 
Wtod Is Readily Destroyed hy Spraying with a 
Solution of (opper Sulphate or Iron Sulphate 

ures In the case of suth species as they consider of 
suffleient Importance to sihediite In their orders* The 
attention of Btlenllflc woikers has for many years 
boon turned to the necfSsUy of acfiulrlng a thorough 
knowledgts of the life histories of all tho worst In 
sitt and fungous pests of farm garden and orchard 
and a vast fund of information has been acquUed by 
a sysieinatU study of Individual species Such study 
in conjurutlon with expeilraental work has been 
HHtossary In order to eradliate tho parllt iilar post 
roiMi mod and hero also mvn h has boon accompllahod 
t!V(n though It be said that much reraalns to ho done 
What however la the poaitloii In regard to the 
prevditlon and eradication of the common weeds of 
the farm and tho garden which annually cause so 
much loss to the giowtr of crops'^ It may be said 
that a good deal has hetn done to enable the unbo- 
tunUnl worker to Identify speclos and a few prac 
(leal hidanlals and ugi h ulturlsts have offered sound 



Km 1 Pt rs c^ria or Redshawk (/ t^lyponum Persi 
curia L) < This is a Pest of Good Arable 
I and find Gardens It Has l3ocn Quite Destroyed 
by a 4 Per Cent Solution of t opper Sulphate 
(lOu Gallons Per A(re) 


adv u e an to the mcc hanlcal destruction of weeds 
Yet tbti Uifoiiniitlon avnllablc Is still quite Inadc 
qiiate and while some of the highly farmed lands 
are more or less woedless the majority of farmers 
mee( with two or three npeclce of weeds which they 
eypertehce extreme dlfflculty In combating The quee- 

« hnowliHlt/* 

*rh« Ticitnictlrc InsccU mil I kIh Oni r of 1010 aehtdulci 
Hlxt*«a Uastrttctlve iaatoU and i l whose preMSie« on any 
preiBlaoa inuai ba notlfletf to tu DkaI Vuthorlty or to iho 
Board of Agrleultore aa4 Plshcrka. 


tlou of weed eradication la one of real difficulty and 
when we bear In mind the fact that many serloua In 
sect and fungous peats are supported and distributed 
by weeds It assumes an importance which the entom 
ologlst and myrologint would do well to recollect Prof 
Somerville has written • Using tho term In Its wld 
cst sense pood cultivation will be found lo be the 
best proteition that the farmer or gardener can offer 
his crops against insects and good cultivation In 
dudes the destruction of weeds In many countries 
tho lunportauce of destroying weeds has long been 
offldally recogniKed and acts have been passed re- 
(lufrlng the destruction of spccflled weeds In Great 
Hritaln however the only laws of the kind refer to 
Ireland and the Isle of Man 

TUB PUrVALKNCF OK WKEM 

We have said that some highly farmed lands are 
more or less weed less but it Is undoubtedly true that 
most farms are far more weedy than they either ought 
to be or need be In the third week of August 1909 
we found In an area of perhaps a hundred square 
yards of a wheat field no less than twenty nine species 
of wecMls tho majority of which were among tho 
most troublesomo of all (Including the species lllus 
trated In Figs 15 6 and 8) Similar cases could 
be quoted Wo coDsultod twenty nine experts In dlf 
feront parte of tho country from the North of Scot 
land to the South of England and species of couch 



Fiu 3 - Petty Hpur^' {htphorhia 1 tplun) Natural 
Slase This Weed Is Very Common and Plentiful 
In Some Districts It Appears to bo Protected 
brom Spray Fluids by a Glautous Bloom on 
the Leaves 

or twitch were Included thirty two times among the 
alx worst weeds of arable land rharlock and runch 
twenty-eight times docks sixteen times thistles six 
teen times coltsfoot thirteen times and so on As 
regards grass land thistles were regarded as tho 
worst In twenty two cases buttercups sixteen York 
Bbirc fog (Molcua Janatus and H moUta) nine docks 
light and so forth These figures show that the 
species named aro not only widely distributed but In 
the rases mentioned are real pests of farmers In good 
garden soil well cultivated for three years we found 
one thousand and fifty seedlings In a square yard on 
May 17th 1909 and of these seedlings six hundred 
and fifty four were those of creeping buttercup one 
hundred and seven Poa annua and sixty were a 
species of dock Many seedlings were subsequently 
destroyed on the same square yard Plenty of other 
evidence as to the prevalence of weeds could be ad> 
duced 

THR RABM DOIVB BT WEEDS 

Many pages could be written dealing with the losses 
caused by Weeds but the matter can only bo briefly 
mentioned here It may bo atated however that 
weeds take up the space which should bo occupied by 
the cultivated plant weeds rob tho croB of food and 
moisture and of air light and heat, they hinder 
thorough cultivation harbor Injurious Insects and 
fungi are parasitic on crops may bo potsonous stop 
up drains, and their seeds may very seriously reduce 
tho value of those of agricultural plants which henoo 
require very thorough cleaning, InvoMag consider 
able expense In shorL the cash losste due to woods 
are very serious The followlug exampleg wUl suf 
flee 

onarsi and Oarden laMota^'v^'fft'‘ 


(1) The nitrogen In tho dry matter of Perslcarta 
{Polygonum Poraicana) was found to equal nearly 20 
per cent of albuminoids * 

(2) A twenty five bushel crop of wheat was found 
at tho Agricultural iOxpeiimont Station of OonieU 
University to transpire (during growth) five bun* 



Fig 4—Com C ix.kle iAgro^temma Oithago L) X 
2/3 Not Only a Weed In the Usual Sense but 
it U Poisonous in a Degree Spraying Is Partly 
h ffecilve and Generally Prevents Seeding (Soe 
Text) 


dred tons of water Weeds probably transpire to a 
somewhat similar extent 

(3) Charlock (Siiwpi* uri»c«»ts L) and other tru 
clfers are hosts for the Turnip Flea Beetle or Fly 
(Phj/Rotreto nemorum) the Turnip Gall Weevil 
(CcutorhynchuM auloicolUa) the Diamond Back Moth 
{Plutella TnacuUpennia) Finger and toe Turnips 
(Pta^moaiophora drasaicat Wor) Peronoapara paraai 
Hco De Bary and other pests 

(4) Wollny has placed the annual loss of crops due 
to weeds In Bavaria at an average of 30 per cent* 
Korsmo found the percentage loss in money value on 
a w(^y compared with a clean plot of barley to be 
46 per cent and in tho case of potatoes 49 per cent* 
Experimental plots at University College Farm Read 
ing showed that with two faoelugs only after **8la 
gllng mangolds yielded over thirty-seven tons per 



Fio B—Field Mint (Mtntha Arvenala L) X H Pest 
of Arable lAuid and Most Dl^RciAt to Oradloate 
Owing to the Creeping Root-Stoeks 


acre but when unweeded the yield was only slightly 
over sixteen tons per acre 
(6) If the real value of sgricultural seeds, ewipf 
to Impurity and low germlnatlQg power be only 
per cent then the (Initial) loss In cash woqid be 
24l ($5 8S) in £5 (|S4 25> If bought at tb* ftte 
for best see^ 

THE msTUBynoE or wnos^ 

Regarding the manner in which weed* nra 


•gtutkor a»d aeldler Pmimg^a ^4 



77 


^ liter te gMd i^MrUr ttet Mdi im scftt 

U tte Mptf ntend #itr M with otto wild 
tto^^ditetto thiWote th« aienor of nua* 
aU|>ptiks^ ate M oHi Dr itven and floods* 
birds and iHU aaUaals* by wind (owlns to ex 
trmo lirbtbsss ot tbs sssds or to their hearing flight 
orgaiis)i and V *—ds adhering to animals (or man) 
by mehiiS of hooks, and so forth In other oases ^ 
broken portions of the rootstock may be transported 
ate give rise to new centers of Infestation 

OCHimATtVI] DESTSUOTtON OF WICSDS 

We may now consider the means at the dlspossl 
of the fanner for the purpose ot destroying weeds 
and aU xnay be covered by cooperation which should 
be devoted to (1) The supply of pure seeds free 
from the seeds of weeds. (2) the mechanical deetruc 
tion of Individual species which may prevail In a 
given district by means of the ordinary routine 
methods practised on the farm as well as by special 
measures, and (8) the destruction of weeds by spray 
Ing i 

If farms are to be kept free from weeds and farm 
ers are to be prevented from causing Infestation of a 
neighbors farm by neglect of their own it must be by 
compulsory eradication or by co-operation — farmen 
must toorfc together 

Regarding (1) It is clear that a combination among 
say fifty farmers In a district will enable them to 
purchase large lots of high class seeds at a fair price 
under guarantee and to have them sampled and 
tested A pure seed supply will thus be Insured 
In relation to (2) it may be suggested that merhani 
cal destruction should Include co operative eradica 
tion of docks and thistles by the use of docking irons 
spuds thistle cutters regular cutting of many weeds 
by hand and by power machines cutting of weeds on 


SeZENTtyse AMEE^CAN SUPPLEMENT No. im 


sulphate or a IS per cent solution of Iron sulphate 
may be sprayed over an aere of the crop when the 
chulook is about three Inches high and If the opera 
tion be properly performed during suitable weather 
the weed will be destroyed and the cereal remain prac 
tlcally uniniured 





Fro 


7—Spuriey (£lpcrpu2<i Aritn/M« I ) X -i/3 
This riant U One of the Most Iroubhsomc Wetds 
on Light Sandy Soils Being an Annual H is Only 
Necessary to Prevent the Ripening of Seed It 
Has Been Found That a G Per Cent Solution of 
Copper Sulphate Destroys It 


It 1 b believed that the rough broad more or less 


About Bt veu ytars ago Mr 0 F Strawson slated * 
In regard to copper lulphato that It is now ad 
mltted that mangolds as well as beans peas tares 
wheat oats and barley can be sprayed without In 
Jury and the charlock among them destroyed and 
that the spraying does no harm to the young grass 
seeds clover salufoln and so on growing in the 
crop Evidente on this point however Is conflict 
ing as we ahall see and In C ermany V Hflmker 
only last year held that spraying sugar beets with 
Kulphate of Iron Is hasardoua (There may bo some 
dirrennce In senBltlvonebs between mangolds and 
HUgar beets and also In the methods of spraying ) 
Only this summer Mr Strausou repeats that man 
golds have been constantly strayed during the last 
seven or eight years and that he has never heard 
of a single Instance where the crop was appreciably 
Injured He also repeats thit corn tares sainfoin 
rlover beans (and peas in m at cast-s) can be safely 
sprayed with pure (tpter suli hate to eradlcat( char 
lo k Tile statement regarding mangolds was con 
firmed a week later In the same Journal by another 
writer 

A good deal of experimental work in spraying has 
been condurted at the North Dakota Agricultural Ex 
perlment Station by Mr H I Boliey and some of 
hii results are interesting His experiments com 
menced In 1S9C w ith copper sulphate and mercuric 
bichloride and the rcsulta In killing charlock with 
out injury to wh*at are descrilied as surprisingly 
successful Holley found that the best time to spray 
is when tht nop and w( ds are making rapid growth 
that slow growing woi_dB aie hard to kill and that 
the more si ( ilent the weeds the more easily are 
they d Blriyel Sodium arstulte In picllnilnary rr 



Fio fl—KnotWeed (Polygonum Avioulare I ) Re¬ 
duced A flt rIouB Trouble to Farmers Often 
Occurs in Incredible Quantities on 1 ight Sandy 
Soils 

waste lands and roadsides to prevent the formation 
and distribution of seed the coUe<tlQii of seed ehe<l 
at harvest time by the use of box attachments to reai^ 
era and binders thorough cleansing of thrashing 
machlnefl before they go to the next farm co-opera 
tlve purchase and use of surface weeders like the 
poppy killer American weeder and so forth A year 
or so ago Dr Ewart governmont botanist of Victoria 
suggested' that school children should be offered pTl7ee 
for collecting certain weeds A police magistrate 
offered prUes and 12 000 plants of Ragwort (Afeneclo 
Jacohoeo) were brought in during the first four days 
the number quickly rising to 20 000 plants 

(3) The destruction of weeds by spraying is of 
most interest and Is deaR with below 

THB DESrauenON or WXIU>S by SPEAYIIfO 

It Is only In recent years that attempts have been 
systematically made to destroy weeds by means of 
chemical substances these having been chiefly applied 
In the form of simple solutions The method appears 
to bare originated In France, where H Bonnet 
found.* about 18M. that a solution of copper sulphate 
destroyed charlock (fflnoiHs arvemU L.) without per 
manently injuring the cereal crop among which It 
grew* Attention vras directed to this fact in the 
press, and a host of experimental trials was soon 
conducted, %he result being that the facts were quickly 
sstsDRshed* and In 1900 a leaflet on the destruction of 
ctotok by meant of tpraying with the sulphates ol 
irott and copper irss Issued by the Board of Agrlcul 
iur*. Forty ga l lo as of a 4 per oent solution of copper 


Vmt JMff* AsNa# Ttetana. 10C8 

Vto rd^rrsMewMset 

steed teto; Hr H« 14 |UUer otarted epreying laveoti 
getete tniAe# ftates Js igso^ asd say* tb^ wort pw- 

Wil d tots st tbs Ute cosdootad bi any 


horizontal leaves of charlock catch and retain the solu 
tion while the narrow smooth practically vertical 
leaves of the cereal throw 11 off and hence are not 
damaged In this conueihtin there is room for further 
Investigation and It may be commended to the chem 
let and botaniat alike as a souice of interesting re 
search 

Since the Introduction of spraying for the dcstruc 
tion of charlock a number of experiments has bien 
(arried out and many InvcsUgatora have made lilals 
with a variety of plant poisons the effects of which 
have been observed when api lied to a number of si e 
rUs of plants Though the resultfi are Interesling and 
some information has been obtained they are ly no 
mc^ns conclusive but It will b© useful to refer here 
to some of the expcrlmontB and their ruaults 

In the course of experimental work In si raying 
charlock (Fig 1) with Iron sulphate in 1893 It was 
found by Prof Somerville* that both at th North 
umberland County Farm Cockle Park and In the 
grounds of tlm Durham College of Science (New 
castle on Tyne) all rough leaved plants surh as this 
tlea and to a leastr extent toltafoot (Tu^ailaoo 
Farfara I ) were crippled while glau ous plants 
like species of Chenopodium wore not uffeetc 1 

It Is well known that broad leaved plants ire often 
scorched when nitrate of soda Ib broadcasted nn them 
It waa stated ten ytara ago that a sol itlon of 1 » to 
40 per cent of nitrate of soda and sulphate of am 



Fio 8 —Black Bindweed (Polygonum OonvoHulue L ) 
X 2/3 A Moat Mischievous Annual the Twlnlhg 
Branches of Which May be Several Feet Long 
and Drag Down Cereal and Other Crops Partly 
Deatroyed by Spraying With Copper and Iron 
Sulphate Seeding Being l^irgely Prevented 

monla sprayed on young charlock plants In the early 
rough leaf stage caused them to begin to wither In 
a couple of hours Chloride of potassium Is said to 
have a slmllsr effect on charlock when applied In 
solution 



Ff 1 —Yorkshire Fog (//olrua / annfujt T ) A 
( rent Tioublo In Many Pasliins Very Common 
and Widely Dlstrtt ut d A Halrv ( rass Refusfd 
Iy Stock 

pcrlmrntB wub bually mu h more ofll( l«nt as a woed 
debtio>Gi than tlm sulihitjs of Inn and copp* r It 
acts quickly d atn ying th uetds (apparently char 
lock and king h ad ) cv n th )ugh ruin follows with 
in a fpw hon»B Rofctrlng to the two sulphates Bollov 
ronclidcB (In Picbh Bulb tin No 1907) These 
Bubstan rs are re ornm^nded here for mustard and 
king head and will dlspnsn of other annu'il weeds 
wlilih they thoroughly wet Including Red Rl^er wee 1 
common rag weed and lepper grass and will much 
wtaken and retard the dnHopinent of the Fien li 
weed wild binkwheat hla k bindweed rose b ishes 
wild JocKb (anuda thistle and many oth r of the 
defltriictl\e weeds which Invade cereal crops In 
RuIIetln No 80 (1008) Bolley shows that at the North 
Dakota Station they have successfully used In varl 
ous sorts of weed eradication work common salt 
sulphate of Iron sulphate of copper corrosive sub 
llmatp and sodinni arsenite but because of Its cost 
and ItH extn mely poisonous character the corrosive 
sublimate (m r uric bichloride) Is not recommended 
fni weed killing while the arsenite must be used 
with great caution 

(To bo continued ) 

Tinning Large Artiolss of topper Brass Cast and 
Wrought Iron (ao«ordIng to Bonsfield) —Pickle thL 
articles In dilute sulphuric acid Then place them for 
8 hours with C4 parts of zinc In pieces In a composition 
heated by steam to 158 deg P and made by dlssolv 
Ing 16 parts of cream of tartar In 3 200 parts of water 
Neutralize with 2 parts of precipitated chalk and add 
7 parts of tin salt dissolved In 320 parts of water 


“Fifth Annum Report on the Dcstrnrtlon of Chorlork in 
Com Crope in 1203 

^Dnt iMHOio Fre$te Pobruary (Ith 1009 
“FonMr Mig fltoeh Brooder Tune 1 Ith IQIO 
»Pr«M BnUetln No 0 lOOS 
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Solnr Power 

To the Editor of the SurNTme Amkrican 

I have rtad with riiuth InterrHt the articles appear 
log In the ScuvTiKK Amkbican of January 2lBt 1911, 
and the fliivMiFir AMfUKAv Hi mt -mint for January 
2l8t 1911 PrrvlotiB to tho reading of these artlclOfl 
In the Hiii'Nrint Amhiu w I had lead tbtm In one 
of the I»ndon BdintllU paia iv 

You head tin uiHrl*. in thf Hcuntihi AMMtffAN a« 
follows WhneiH FfHBfndeii nssuniPH lhat water ran 
ho raifiod hy the hud 8 ravH to lt« boiling point the 
highest tempi rntnre ahirh U mentlomd In scientific 
literature within our knowledgi la 6^> deg Cent or 
no deg Fahr 

We have In nil adiial huslm ss way anticipated 
prarllfally iverything Prof Fessenden writes about 
To prove thlH we are sending you one of our cata 
logues published some three or four years ago Since 
the publication of this catalogue we have greatly Im 
proved the abaoiblng qimlltlea of our henti r and have 
greatly simplified the constnu tlon 

Wo hav( spent 175 000 in the commercial explolta 
tlon of the sun s rays and have built six different 
sun motors and have proved them out In an abso 
liitely scientific way ITof R C Tarpentpr of Cor 
lull Unlversltv has gone Into the matter slightly 
and admits that what wo say la trim as far as he 
can go Mr A S F Ackermann M P of I^ndon 
has tested the steam producing qualities of our sun 
heater by actual careful teats spreading over three 
different experiments and he has Indorsed tho fact 
that we can get the amount of steam out of the 
amount of area which we have assumed 
You are no doubt right that you have not seen 
higher temperatures than 14D dig Fahr In scientific 
literature The fait however remains that wo have 
obtained In this high latitude an npox temperature of 
267 deg Fahr and the production of M2 dog atmos 
pherlc steam is an easv matter for us on any clear 
sunshiny day in this high latitude Tn the tropics 
where we Intend to use the sun engine we will no 
doubt get greatly higher temperatures than this In 
this latitude In summer time between 10 oilmk In 
tho morning afid *1 oiloik In the afternoon atmos 
pherlc steam (212 deg Fahi ) can ho produced In 
paying iinantltles 

The problem of constructing a sufficiently heap 
sun heat absorber Is not a si rlous one We accom 
pushed this over thne years ago The problem was 
to find a steam engine whlih will use the steam (or 
boiling water) produced by tho sun heat absorber In 
a proper wav 1 ht assumption that a low pressure 
turbine will do this Is entirely wrong U Is true a 
low pressure turbine will run with tho steam gonemtid 
directly or with tho steam caused by tho evaporation 
under a partial vacuum of a 212-dpg tempi ralure 
water 

Owing however to the Impossibility of gotring a 
turbine to work w llh proper efflcleniles with sui li 
widely varying quantities of steam we have given this 
Idea up after tivlng three different lurblnos 
We weie thirefore compelled to Invent a low 
pressure reriprocatlng engine which uses with equal 
HffiilenoleB (Imsid on the thermal effi< loncy) tho 
steam prodmed l» ihi suns rays at all times of the 
day from 7 ocloik In the morning until 5 o clock In 
the afternoon In tho tropics 
Wo have reason to believe that wo aro the only 
ones who ha\e r\(r aitinlly built praitlcal sun power 
plants Fvorvthing wi haM> thus far hiard from has 
ollher l>een Ihtltious or has bitn based on a very 
short and orratlt Hories of opr rations and manv 
hreakdow ns 

We have unqmHfinnehiy solved the problem of 
producing sun imwer However we have found that 
In order to prodme sun power plants of 25 horae 
power and ovt r up to 100 000 horsa-power—tho 
Inigir the Utttr -the total cost of < onstrUctlon per 
brake hoisi powm Imludlng ovirythlRg Is $300 
This will prodni p a powi r plant whUh gives fuel 
for nb»ohitel\ nothing outs down the labor to leas 
than a quarter and cuts down the wear and tear to 
less than one tenth of tho best modern steam plant 
Counting the Interest on the investment wo find 
lhat we can (ompoto with $3 coal tn the tropic* at 
this stage of nur knowledge We cannot expect to 
bring sun imwer at once to an apex We see manv 
ways ahead of cheapening construction and Increaa 
Ing iflliUiuv and have no doubt ibat another ten 
years of experience will enable iis to compete with 
$1 coal In the tropics 

It must be remembi n d that a sun power plant 
which In the tropics can lompete with $3 coal (count 
Ing In the greater Intenst dm to tho greater Invest 
ment) Is at the present moment n very good commer 
'^lal InvestmenL Theie Is room fc»r a million horse- 
power in the true tropics where (oal is above $6 per 
toUijMid robm for eully an equal amount where coal 
is fllfpti $5 to $20 per ton Those are of course, the 


(ilacoa whore the first stm-powir pUmU wJR be ex 

ploUed 

ITof heKsendens idea of stqrtBg power by pump¬ 
ing water to a great height in tanka, ia correct aa 
far as it goes But ws can ators a much greater power 
at greatly less expense by storing up the boiling water 
Id the manner shown in our catalogue- 

The sun engines which will be built during the 
coming five to ten years will be mainly Irrigation 
engines whore tho quantity of water pumped need 
not be of neLesslty steady daring tho twenty four 
hours If the sun power plants are used for irrlga- 
Mon the problem becomes much simpler because in 
the first place the water used for Irrigation can be 
pumped through the condenser and then Into the 
reservoir or on to the land and then the atmospheric 
steam evolved can be used direct In the peculiar reclp 
relating engine which we have Invented 

AVe have Invented a reciprocating engine which has 
on low pressures far greater economy than any tur 
blue or reciprocating engine Prof C arpenter tested 
this engine very thoroughly and from his report dated 
February 24th I9i0 I will quote the following 
I do not know of any other type of prime mover 
steam engine or turbine having the same capacity 
which could have done as well I should certainly 
have expected 20 to 30 per cent higher steam con 
sumption from any other piston engine and 50 to 60 
per cent from any steam turbine of the same capacity 

On sending Prof Carpenter s complete report to 
Tendon for the purpose of securing money the TiOn 
don (ompany sent over here Mr A S E Ackermann 
n Sc (Fng ) A.CQI AMIOE MRSI who went 
ovor Prof ( arpLiUcrs tests and showed an even better 
steam economy owing to the fart that he ran his 
inglno to higher power by increasing the number of 
revolutions Mr Ai kermann s best result was 26 5 
pounds of steam at atmospheric pressure per brake 
home power 

Rerni rnbering that the engine tested was only a 30 
IinrHe-power roi IprocnfIng engine you will find this 
eionmiiy quite lemnrkable There are few 800kilowatt 
turbines than ran equal it and tho most of the 800 
kilowatt turbines this little 30horse-power reclprocat 
Ing engine has beaten When the size of this engine 
is brought to thi 800 kilowatt mark the economies 
would of foursr be much greater 

lo roraplfulati we have this much desired sun 
power Idi a above the exi>erlroental stage and we 
arc going into the lonstruction of actual working 
engints Ut are now constructing a 2r horse-power 
flun plant which will lx ready for testing on July Ist 
of this year here In Tacoiiy It will be run until 
eveiythlng Is found correct and then sent to Cairo 
bgjpt and tried there 

The reason why we can count on certain results 
is that this will bi the ftnal one of a long series 
all of which gavp good results and every succeed 
lug one of wbioh was better than thi provlou* one 
The great handicap that the sun power Inventor has 
Is (hat tho ordlnarj business man will not invest 
money in a at heme of this kind until he has been 
most convindngly shown The money used hereto 
fore has come from myself and personal friends who 
have mad© good dividends from other Inventions 
made by mo 

There Is a great slinllarlty between sun power and 
aviation You will at once admit that any business 
man approached several years ago with a view of 
purchasing stock In a flying machine company would 
have feared the sanity of the proposer After It has 
iMicn shown conclusively that It can be done there 
is now DO difficulty In securing all the money which 
Is wanted and very rapid progress In aviation Is from 
now on Insured We will have to go through this 
same (uurse 

You have published In your paper a great deal of 
mv work and a number of my Inventions for Instance 
the building of the City Hall tower of Philadelphia 
the wire glass machines the Simplex piling opera 
tions the wool-degreasing machines and you did 
publish my first ether sun engine 

Philadelphia Pa Frank Shuman 


Amwrioan and Ar^antln^ Dreadnoughts 

To the Editor of the ScrKNTmo Ajcxiuoan 
T he Interesting article In the June Issue of the Navy 
and the reply thereto In tho SciKwrirro Amkucan of 
August 27th concerning the relative merits of the Ar 
gontinc battleships Rlvadavia and Moreno and the 
American battleships Wyoming” and Arkansas give 
rise to many Interesting comments 
Whether the Rlvadavia or the 'Wyoming” will 
prove to be the better vessel cannot be positively de¬ 
cided until the two voasebi have been launched and 
completed Still with the data at hand, one can see 
that the estimated speed of the *Rtvada?la (S2^ 
knots) Is two and a half knots greater than that of the 
Wyoming This in itself la a heavy hteidicap on 
the American vessel and would put her to An Infsiior 
class when speed alone becomes the tMe. 

Turning to the dlsplaMiawt, we find that the Ar- 


f^tlne vSifiBl hii 

Wyoratos'E" difn>tooement of 87441 te«g. The 
supply of tho Tlivadavto (4«00fiiea«) jfiAhreeynhrterpi 
greater than tha^ hf tba other veggeta, aroo^ 
enable them to keep the eba loagef, hegldeg aHhwinf 
a wider radlne of aettoa. 

In the event of a naval campaign bv a e^tSidnm <d 

RivadavUs against a squadron of ''Wyomlngi,*' the 
greeter radios of action and superior speed of the 
former might decide the fate of a campaign, axkd oom 
pel the slower vessels to adopt a more eautiotts plan 
of attack so aa to husband tbelr^mferlor resources. 

Maneuvsrs in naval warfare are often aa deoiatve 
08 a pitched battle and far less expensive in the nwt 
ter of blood and treasure The presence of a 'Jfieet to 
being has often changed the entire nature of a cam 
palgn as In the case of Lord Torrington After the 
battle of Beachy Head In 1690 that offleeFs dlsx>osltion 
of his fleet no doubt prevented Ue Tourvllle, the 
French admiral from moving troops across the ohan 
Del Into England Again during the Russo-Japanese 
war Admiral Essen s Vladivoatock squadron raided 
the east coast of Korea and sank several Japanese 
transports Subsequently these fast vessels moved 
over to the Pacific coast of Japan and threatened 
Yokohama. Although these movements did not make 
Togo release hts grip on Port Arthur or compel Oyama 
to abandon the advance on Llao-Yang Kamtmuras 
Japanese squadron was compelled to remain in the 
Straits of Tsusblma so as to protect the troopships 
going to Manchuria Kamlmuras tour armored 
cruisers would have been a welcome aid to Togo at 
the battle of August 10th 1904 Had fortune con 
tinned to favor Essen and Bexobrazoff they might have 
accomplished a great deal more and perhaps changed 
the character of the war 

Again in our war with Spain the formation of the 
Lastoru Squadron under Ck)mmodore Watson for a 
descent on the Spauish coast heli>ed to compel the slow 
Spanish fleet to abandon the voyage to Manila and re¬ 
turn to Spain Watson s fast squadron although It 
never left West Indian waters nevertheless had a 
powerful Influence In bringing the war to a close In 
this way It can be easily seen that the fast Argen 
tine vessels would possess considerable advantage over 
tholr American con tern dbrarles when operating against 
each other 

In the matter of the fir© superiority (he vessels are 
equally armed In the main batteries but the arrange¬ 
ment of the turrets gives the Wyoming’ a weaker 
head-on fire than the Rlvadavia The former vee- 
sel can train only two turrets direitly ahead on a line 
with the keel while the latter can support her two 
forward turreU fire by the two midship tiirreU one 
on each side of the vessel Ihese have on arc of 
forward fire of ninety degrees In the American vqs 
sell tho two midship turrets have only an arc of fifty 
degrees forward fire and they would thus become 
masked as the line of fire became dead ahead 

Turning lo the bioadBldes the two vessels are prac 
tlcally equal while in their stern fire almost the same 
condition prevails In the latter case four turrets 
would have a direct fire On the American vessels the 
line of fire would be on a Hue with the keel while on 
the Argentine vessels the stem fire would bo as pow 
erful as the forward fire and owing to her echeloned 
turrets amidships the fire superiority would be Identl 
cal Hence as long as the cthelomd turrets remained 
Intact the Rlvadavia could fight on her own terms 
while to equal her the Wyoming would have to pre 
sent her stem fire or else maneuver Into a broadside 
position and rake her opponent 

When wo come to the matter of armor protection 
we can simply keep In mind Admiral Farragutg 
maxim The best protection against an enemy s fire 
Is a well-directed fire of your own Armor while 
essential, Is not absolutely a security against gun ire 
when we consider that the heaviest shot are capable 
of penetrating very thick armor 

In the event of battle good seamanship together 
with good taollcal management and gunnery would 
decide tha affair although it dearly appears that the 
Rlvadavia would have the advantage at the etart 

Brooklyn N } OnaALD Bllu Caognr 


A handy way to remove a wood screw that hu stuck 
and Is so tight that there Is danger of twisting off the 
head is as follows Heat a poker or a piece of round 
iron red hot, and hold it against the screw head for 
a little while Walt a few mtontes for the sorew to 
cool off when It will be found that the screw qan l;>e 
removed qqite easily with the sane screw driver that 
Just prevtoofily would not perform the work* The 
explanation la simple. The red hot poker hagts the 
screw the screw expands and makes the hots H la 
in jukt a bit bigger The screw then cools down 
resumes its ortglnal slie. Leaving the hale to the wood 
a slM Largar The writer hu given this HtUe 
» Mr tMt tn taklns fewfn cn\ of «i||t kojKr(ta 
tiint m ft mMipirator Um M 

become salt gronnA fhk sePawa. 
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OF INVENTIONS 

Ftc ^irWcii LMUrt Patoirt ol tlM 
Vaita# «uitM war* lM«*d 
He WmAc ^at 
4|«Mr^a4. I»lt. 

A«a «ACN asAKiMa that dat 

[I«t noUi «t *Ml of Uai About OQpleaof ueM iwtoiu ] 


Aroitonitor B ■. WlmporlA 

fettprator F H R«]r 

AsW M mUI p«f«aM. wU^ lUlrlc or 
otA«r uandtroMB B filackmoro 
Aeld <M lodid. Uflrk Arsaud A tVstpriwk 
Adawt^ bracM 4 JUa|>e 
Adf«rtaab« darlca F Brani 
AdyyJjki^^gitTtct IlM notloii Bodreikr 

Air teatlBC deric« for V 

Air acafwriinr F M Fratlier 
Air fprbuf apparatus 1 U Hiwm r 
AU)ah^ <f U Aawar 
Alri^ propelllBf maoliaulHu U Vaalniau 
Alam Mae liwibator alarm 
AmuaaiOfAt der^ca, A. C Gruowald 
AMuaMabt Mvlca rocking boat W H 
TbdOil 

Anilaklddlag dcrlce W P Bclmll 
Arobar a bow 0 U Betcbull 
Automatic cop, B (labler 
A—omatlo awlteb O K Sailor 
Automoblla body couatmctlou U M Fullvr 
AntomoMa puglaa aUrtlif apparataa K 
9 Uutlf 

Automobile fender O W De tl went* 
AutuoHibllQ Htarter McKivt u A Naylor 
Aotoauibilea Mwer tranwutiMion Hrieili 
Oient for, FrtHuta A Uraun 
AuloMelgli P F 1) Beltiv mu 
Alla J A Whittuu 

Dalanttug macblne for rotalallo iHHitok L 
H Norton 

Baling prra* F Now ton 
lUllug prana, Q !> Waltera 
Balluou dlrlgfbla I V Feulllet 
Barrel tnualng and bxtp drlvhg macliln 
O W abnrrock 

Batb attacbment aiti F Netitclirri 

Battery U ^ Darby 

Hearth A, u K lark 
Baarlag wltk luoaa guard ring n II r < 
S. Lockwood 

Bed bottom fUrlc t B Fraley 
Bad iprlng K Koberti 
Bedftfad r U date 
Ba|t untaner K U I tod miau 
Blndar UMie leaf J U BrIeaUiger 
Bli^r liMMK leaf U U SUua 11 
Bla^lt, dog u kliln 
Bllod VV H Uwirt 
BUM.k See Chut-k bl Hk 
Blowce boUor B H Uarobtll 
Holler ooaalen, making toato r k Bn 
aett 

Boiler tube cleaner J WtechDianii 
Book ntand and mualc rack adjtwtal le r 
H filourb 

Boolretndlttg macblnc J Murray 
Bottla capping uatblue D Barry 
Bottle capping machine G C Miller 
Bottla non reflllabla F U Orlpka 
BotUe non ruflllablc T L. Weig rt et al 
Bottla aon reiUabla W y A H !>. 


Bottle atopper J C Bcblalcber 
Bottlea. combined braaat and nipple fer 
Mrilng, W M Decker 
Bog cover fanioncr L D Foi 
Bog rnnklag macfalne 0 D larker 
Boiaa, ea«M etc lid for B Maigb}rnni 
Braking ayatem for bolaU nafety dynamlr 
Mckna A SchnAbel 
Broiler gridiron O W Hbleldi 
Brusb making machine Young A liCbbera 
Borkle aeiriQ<klng Krlght A Jardlnc 
^ Duaenbury 
fittlkbaad M M Dpaou 
Bntton aettlor macblna G B Parker 
Buttona on abora and other artlclea ma 
thine for faatenlog U W Perklua 
Cable clamp wire J J riper 
tableway T 8 Miller 
Calenlatlng marhlnea k y for k ylaard 
D BTFelt 

lalendar J F Benoet 
Ciltpan Roffera A treeob 
Cameraa. mnlt^a expoaure attacbment 
for J 'o Drake 

CamaraA aCrean and plate bolder f r en 
grtvera U M Nt?rt n 
Candy package A T Beck r 
(ue knife ■ M UlbMer 
f loociy iwiteh B B, Benjamtir 
Oar rtmpllnga ant matlr unr opting Jo 
vice for J V Bubertboo 
Car dumping apimratua mine. 0 A Qrif 
flth f 

Oar Journal boiea core for molding J 
Glbney 

Oar eUkc M J Skube 
(4r luU adtng uiacltlnp lal J At liter 
Carboy cleaning device A J Berg 
Carbnretcr B N Pierce 
Carbureter Hagiilna A Parker 
(.arburetor D ft Haywood 
Card cam M N Audenun 
CarllM neUUlF l ■ C Covert 
Carrier Bta Obini rarrler 
OartoMga reglater aotomatlc Maple A 
Tamar 

OartrMBt tlMjliLBMCblne for breaking up 

Ogalljf Jtoe A 0 Heggom 
Opftar ball A M Ba^y 
Oiattag B B Browna 
Oaatlagi ptoditelu gotmd metal L. Weieu 
CallnlMt Uma goffced article made from 
1 B. Brandenbergar 
CaUuloae from flbroua mateiiala prodne 
lag O H Uarahall 
lUd carrier If B Hacfarlane 
lUtt Mock U. Km 
luek Jawkp O B Altweln 
feHl; T W JenklDB 
bot^ lighted n W Uomphrcjni 
tag lerlw A, B Wood 
or bolder, A J PoUock 
__88 topi I H Bpancer 

making the mu»« U 

Oefcot rto amratua for detormlDlug 
^ iraiaff to rT F Ortofteld 
Coke, <Hre]|^ji||nytag meebaniau mtebeU 

and loading 



TOif 


ZtL Oamtbell 
. Orae A Davla 
taOln^ metanic cprea for 

1^ 1 - ****” 
abw !i 


093,336 

U93 UUO 

083 4M 
088, Wd 
8(CI,3TU 
088 300 

083 080 

089 714 
ObAdUJ 
OU 80S 
088 801 
083 047 

083 300 

0IU814 
08J 804 
08* 748 
0H. 080 
083 410 
08. 433 

083 000 
08 077 
08. 383 

083 TM 
08 044 
082 40S 

08* (U» 
083 tU7 
081. <UO 
083 350 

0H2 740 
083 63« 
08. 076 
082 300 

083 013 
OKi 718 
0N3 Wl 
08 

0K3 274 
083 508 
08* 700 
082 711 
08 306 

08., 400 

088 4«3 
08 003 

083 (HIT 
082 438 
083 331 
083 533 
U82 288 
083 B2u 

08* (MMI 


082 770 
082 713 
083 410 
08 436 

083 284 
08** 7T1 
08 340 
083 403 
Ukl 184 
38 C07 
08 *96 

082 440 
082 743 
083 737 

083 410 
083 3AS 
082 8X6 

082 707 

082 204 
062 401 
082 674 
083,345 

08** 532 

OS'* 428 

082 588 
082 308 
9K3 604 
OS'* 588 
082 307 
082 42S 
1>8J 490 
08. TM 
082 413 


083 618 

082 406 
082,401 
m 400 
082 579 
083 526 

ofT lar 

0S2Stt 
9H8 5CO 
082 725 
082 420 
083 773 

m 

840 

.^^368 
083,800 

962 2S0 

083 780 

083 830 

083 980 

bS'StS 

OftlSSl 


SCBSNJWtC AMBRICAN 

un hi rttmblajArrartod butler J le 

aart * 088 tn 

4k>MaA. jdekerp at r l p fer for O O. Hough 

tou ■ 883,870 

CV)tton aUlfc CHttav B. A. A Cl. F 

Laatbarwood 089 813 

Oouplw Baa Shaft eo«plta8 
Qrat^oMtaf A 4 Omw 883 888 

Om^a eovar T UcGratb 883 437 

CuTNBt pnteotor high tanalon Lincoln A 

WoU 883481 

Corrent ractlAer eloctrolyUc alt mating 

A 8, aickley 889 484 

OurtaU baanr window L A, Knlgkt 863 810 
Cot out alwtrlcaly operated automatic 

P A Brown 082 840 

Cylinder liner J W Moore 082 730 

Damper coot roll 1 Dg aitpira tua, i be rmo 

aUtle B O Wteken 082 S31 

Daak tray 1 Hcngc Oi^ 5^ 

DlMppeartag chair C K ndmuul 082 710 

l)lab waahlng marhln c U J Diig 982,57B 

Dlak crank Hutherlaud A Bn wii 082 545 

Door braefcat burglar yn^t Hide J J 

Acker 082 841 

Door faatenlng device em rg u y exit 11 

PUuiua 082 388 

Poor grata W U Haber 063 261 

Door banger, I W iHivIe 0H3 257 

lock H T* Dougherty 082,706 

Doon wladowa etc faHtcuIng d vl f r 

B. Bandon 082 633 

Drill preaa J L MuIUhdIx 082 740 

PflUIng cnachlue W W lb rbec 089 755 

Dycetuff dlaaiu A L l^a^kH 

OK. 507 to 063 500 
Bleotrlc eonductur m I ling H M Burk 082 764 

Blectrto fumaco, C K J korw II OHV 4 *0 

Blectrle nacblno fur ma fata In lug a con 
atant vlectromotlve firce urd r varla 
tlone of apeed dynamn M W W 
Mackle 083 377 

Klcctrical conductor terminal or lug C 

A Baird OS'* 063 

Rlnetrlcal current arr atur cx wkIvc M 

U \ augbn 083 531 

ICItctrlcal (Tlavla, aptiaratiis f r | rnOiic 

Lng aul ntUlming 1. Ucrar I 082 5MT 

Klectrlcal realatauce J F M Cl y 09* 735 

Kl 4 trode for tlaml g err lamiH Allen & 

Conn 98*> 407 

FU tetrode pomufl ut 1 J hiuii rdyk 083 73U 
Bloctrulytk c IL A 8 111 kl > U8* 493 

Blevator coutrolIlnK ui aun A tui ry 06 4 7 

Fltvator flirety ai pllnui M Hivi 98*3 OJO 

klc ator aaf ty <1 vUe aut tnntl II I 

May UK 119 

JiJe\ator safely ft r A / WII it 082 HI 

blevators liquid cuiiialu r an I uive 
media I Ism tliertf r pa tlrulnrlj tiu H 
cubl f H- use lu w t r and Ilk A 
K II nld r 

ICi d gate >1 J At I a* 

Euglue See <lu i gl 
Ruglne Hparker xiU tve I I rthotiv 
Luglncs aud anal g it | iq h« Igult r 
fur Uit riial 1 ml usi u II W Aylwurd 

Fnv bp W 11 11 lirin 

Hxploslnn m t r H Hi t< i 
Fan rutary I I llyuii 
Faucet J F lull 
Fau t Altering I k hs 
F iatb rhoue blu1 tun bit f r luauufuc 
turlug W Wei Ml r OH H..I 

1 eudli g gpparalu 1 g C G IIotim I 
K ny Up 11 I 8 tom UK 64»l 

fit mat Iv a U 1- Wallin 
Filing (at In t W I Dui bam 
Filing (Irawir ( fc Flat dera 
klllng ay t m h, A Inii n UN dUA 

Fire lax Jac b A Sbui rt 9S3 7.3 

Fir door and abutt r F L Saliiu t al 
Ktr anna light aita hment for (. 
lafwla 

Uroproof wind \ fram« U F tan 
Hablng rn*) W Hliak apeare Jr 
klagi 1e altnihinent U G Sulir 
n xlbli 1 II** W 1 Ikon lly 
Float 3 r 1 yn b 

kl or kail 

8 tael 

n >r atrii i tn vabi W 8 Mlt I II 
Moor surfa lug tun bin A A Ungull 
Flying mil bine It A Mi>< n 
Flying ma blue B D Apt i v 
Foot gl t bract H V WI r 
►‘uleriim f rged til 1- K NinMI 
Fuiiu 1 J Q Adams 
Furuacia at am iKmxl fui st im fat G 
do GrabI 

Fiimt Itici ael i U Moell ti f 
Uug and siiatght edg u I It t J II 
Miner 

Uapi aiiantii G F W 8 I It 
Gang edg r I liar! w 
Gas burning light A. E Ilartel 
Gsq eumi r Nsing apparatus mulHi I f 
fe t G T V K rWa 
Gas c air 11 r r regulator F VN Bl It 
Gas nglie II K Ktl knry 
Ga g n all r a elyl n J N Ub a 
Gn ma bin ra Uaulral mot r f r R 
] Waltb r 

( AS inanufn tut f G il Warlig 

Gu to I uri r tom lU a|tn t 

controlling the supply of H B 
Oat See Bnd gal* 

Gear ebaugn ap^KKl J M I Girl i 
Gear geuerttlog macbloe K It bellows 
Oeartug I> M Wenger 
Genrlng W <1. Hay ea 
Gearing rcveralble transminslon t M 

Bbodea 983 539 

Olaas article prlsra F L G Wals 

worth 992 77 

Glubo s»|tp rt A G M Anil 99 rt 

Qlue sir a ling uin Itlti H N H, < an i 

ben 093149 

Gild leaf e mi Itli u f r making I 

Kura OR 170 

Graler rood 1» I He nlnf r MR3 4 7 

f laln shocker M Hlcuslet 982 64 

Grinding csjuimutat ra of dvi amtis and 

DKlor m bloc for W II Jordan 05'’807 

Orindiog ma bln wheel I for C tl 
NoRod 

OrlodlDt mill W F Oimn 
t lun from Ua v g tabl* sotin. M^Mirattag 
rubber like W A Lawrence 
nammor Irlll A H ITiyl r 
Harrow li F Klonty 

Uanrester coro I Fetters 
Flat claaujnx | ad bolder H J I R tiger 
Hat fart ner L, Greater 
Mat pill safety, H Jouea 
Ilaatfng apiwraba J M W Kit hen 
Minting coonhg and rentitstlng build 

lags aiparatiis for B L llNjges 

Heating sysisibA 4b«rniuetatic controller 
for fluid (1 B Adair 
Haul nailing tfiachine O B Tuwle 
HUlca. akiu kud laatber maebtue for 
treating Q B. Norgrave 
Hook U llerrlng 

H «e nr nonie bolder G Hablg 
Hub attarblug device I Bay 
Hub attaching device G H Ulce 
I e I Ick D W Baker 

Imp^tDce device, W B Unrton 
Incubator aland W M Kelly 
Incubator and boraery altctrlc A B«H'k 
Strom 

Internal combmtlou anglnc R W toffee 
jHWclry DUbuTacturlUf IJ J Boanlol 
Jewelry aafety catch, u 1 Ladd 
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miKH I r il t t fli 8 a 


OR 066 
98 581 
UK3 H»7 
983 001 


eewciry naiciy vawu, l* m ^uu 
Keyboard raacblnea, key for I> B Felt 
Kblttlug oiacblne attaobJoent J H 
Brlasl y 

lAce retainer shoe F M Willis 
lacing hook J J Jordan 
lAmlutad board, B. 0 Htacwk 
Lamp eloctrlc J O Damp Jr 
Lamp glolMi or abadc. fas, T J LiUo Jr 
Lam^ *TOoWi ****^*^ locandeacent 0 

Lamp Ittrakdeorant gaa G A Campbell 

TAtap mluFa O Laws 

lAUp OArtabI* electric tMml H F Well 

B Swley 
Br 

wmbtaed 


Lea^eerrog^pot att8 hoefire 


A. J 


08 639 
082 MT 

08 «7I 
082 TOT 
OS'* 607 
082 583 

082 737 
083 433 

082 T21 

082 229 
082 550 

082 rjs 
or 804 
082,507 
082 300 
082 741 
0H3 064 
082 266 
082 503 

082 462 
08*^ 251 
082 237 
982 87 
083 417 

082 236 
08*332 
082 7.H 
982 720 
082 470 
08J5I1 

082 731 
08*3 471 
082 61 

082 651 
082 603 
082 762 

883W 


sheet 


983 164 
983 509 

08 471 

082 343 
082 594 
OF 46H 
983 091 
08 675 
083 434 

98 T 4 
083 078 
9H 644 
98 f5l 
083 767 
983 HI 
083 708 
983 734 
08*^ 30J 

08'* 189 
082 317 
083 JO 
08 64r 
082 48 
083 010 

082 544 
OK. 52 
082 7 9 
08. '•OU 
UK 7<H* 
UN (MH 
UK 4 43 
98 7 7 

UK OIM 
0*6. 7 K 

U8. 634 
OH 717 
982 00 
08 *71 

98.7 1 
98 7(k- 
U8 <U4 

UK mu 

98 1 1 
UK 7 I 
r r 

N rth OH HH4 


Leatber glaaUHt machine W B lamer 
Iml spirit P Bknll 
fiftar Ifee Trmk llftar 
Llgnld fuel burner H H Ak rs 
JJijuM fuel buriwr tip Unodwln 4b l/w 
1 Iguld separatlni device, U 11 W b h 1 r 
Uqubli or solids fruu 101*41 device for 
NparatlDf J W Gamble 
Load traonioftliw device U G Adim 
Lock P Totb 

IsH OL narrow ware F Bum Jr 
1 Htm take up mectwnlsm, A 19 Hboad w 
IxKtma bnbblo stripper for dlllog y i Ion 
isbing B N l^qnette 

LubrI aut c ntaloer U 1 Carrington 
J ubrlcator W A Wllsc* 

Mall hag catcher O ID Bmme 
Mall loarkti g ma blw W D Dur ujuh 

Manure spr sder W N AW N Whit 

ly Jr 

Mat it b X S ( lllrscbbcrg 

M ti I igi It r uitd wa to mat 1 1 w r 

1 It 

Mat b s tuuibplckh or the like 1 p 

tade for b Idbg G W Coble 
M asurltig tuncblu rup M K. Hurl u 
Meal wrapping f r cased llucf A 
Strobbaecksr 

Modi iusl at III at r and swab J A Bar 
tbolnmew 

M rry g rountl 1> Hlcwarl 
yiiillig apparatus 1 B Will ugbb> 

Mlt r Irfts w A Burger 

Mill adMHlrfr n It F B 

5 l>lt uct^ 

M Id w liu k 

M llhg Uask S\ U A WbUebead 
X( t 'uutr I inthi tiv A Sp ull 
Mutor < nlrultcr L X Umul rsuu 
M tor ccutrolllog d vie V J llort 11 
Ml use trap t J kilwurds 
Mower and t Mder n tublncMl 1 kill t ad 
Musical lustrunei I H G I,ebnert 
M I 1 al In II tint ut players u it 
f ‘cd UI I oiilsin f r C F J u 
Mir geu lilpo iQds pr parAil n f M ycr 
A Still MU 
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Som« McAintatn Wind* and Thalr Kama* 

riTXIII < 11 TMMAlC 

Yjih luar li of human uowlodge 1b from tho par 
fkula^to tka guncral an(rtbo nonieocluture of science^ 
moves la the same dlrectl|ii,^ Ihe individual manir^ 
tattous of a natural law are flrs^ observed^ ^nd aapar 
at( ly uamod the law itself comes to light later through 
the priKtHS of Induction Und^^pleote xheu fluds Itsellj^ 
1 tirdtneU with a niiiltltu^O of jpadmilor one and 
sume fbenunieuuM ^ 

1 bU fact iB well 11 luHtratcfr In the t^Btory of wind 
nomctf6laturo In the mcxfbrn BLlontlfio^classillcatlon 
of wltidu a SLorr of riaiiicB Hulllcc for them all In an 
(.arller giiuiatlnn Arolus ruhil oxer a populous Wng 
doin and his subj||^ts iioHHeHB«d for our forefathers 
an lndl\ iduallty that was expressed In a nomenclaturo 
of bewildering magnitude ^he wind called buro- 
(lydon was to X*aul and hts contemporarloB an Iso 
lutf d and diHtlnet entity that no one thought delinking 
op with tho general atmot^pherlc circulation nr the Med 
lleiiancan and Mlhous herald of the sea thought U 
ineessaryjto qiipstloii e\ery guet of rugg <’ ii gs 
abuui tho fate of I v Idas when bo might bolter have 
pplied at oner to htadquarrerB 1 e to the center of 
lliu (yelunle storm that was hwceplng the lirltish seas 
when thu unfortunate young Cantabrigian raiue to 
gi ief 

Wei now kitow that all mountain winds lan be classl 
litd as (t) local bioozes of diurnal period and (2) 
knal modiheations of moru general winds lo tho 
k>riiu r eluss belong (a) the normal mountain and val 
ey brer/iH duo to the allernaU healing and cooling of 
ho valley t>oitum and the mnuutaln slopes and blow 
ug up valley by day and down valley by night (b) 
jreczea of revereo dlroctlou—down valley by day and 
jp-valiey by night—which occur when the circulation 
}f a valley is overpowered by the more active clrcula 
ion of an adja< eui valley—a phenomenon of which the 
Malojawlnd of the Upper bngadlno 1b the classic ex 
ample and (c) down-cast diurnal winds which occur 
whan the mountaiu-sldes are covered with snow and 
Ice and hence are colder than tho Burroundlng air 
Winds of the last clasB are typlfled in the ntuodo 
atorma of the Andos dcBtrlbed by Merit* Wagner and 
I propose to call these anow-uHnda In tlie absence of 
any other well cstabllBh* d gtmerie name Such winds 
are as Hann has told us regularly observed at the foot 
ot gla4 Icra on wai m days 

or tho gcuoial winds that take on special cK^i^jer 
IsiicH when they trav so a mountainous country tiara 
die two Important groups each of which bears the nane 
of its most ptomlnont repiescntatlve These are the 
/ (hn winds or f(nhn^ and the 6o/a winds which 
might with proprlf ly Ihj (ulled boras Both the foehn 
and the bora an degcendlng winds or fall winds but 
while lUu foinier Ib IntenBely heated and diled In the 
IioeesB of Its descent th^ latter whlih blows from a 
cold Inland mountainous tcglon to a relatively warm 
(oanl although also warimd to s^Oi^xtent retains 
tht char u ter of a lold wind 1 hu Xfrtanutlon of these 
piocesstu 1b givtii in every treatise on meteorology or 
phyab ul gtography and ueed not be repeated hero 

Iho alternating day and night bretsMs of mouliUln 
viilleys mey be so g mtlo os to escape notice or So 
strong as to excite Interest and wonder according to 
ihf eonliguratlou of the \alley and the shaipness of the 
(ontrast botwun tho d uinal and noelurual tempera 
funs iJtfoio the days of scli.ntl/lc generalisation* on 
this BUhJeit such of thene breezes as were espoclally 
Btrong and rtgulai were apt to be given Indl^dual 
names a great numtHr of which still survive 

Ihn local winds of tho Wt stc rn Alps were first thor 
oughly studied about aevinty years ago by J tournet 
and to him we are chiefly indebted for our knowledge 
of their nonunelatiire 1 ho most famous of these 
bieezea la the pontias Ihls Is a cold nocturnal wind 
blowing out of u narrow valley that opens upon the 
plains of the Khone lu a e town of Nyons, which once 
Imre tho sobriquet J ontius due to the presence In its 
netghboihoud of an old Hotnan brldg4^||tonj) This 
imfus pontiacus—AlBo called le vent^llf Bt CCaar^e 
u tries has been known from time immemorial and 
was the Buhjuct of many Bpeculatlve dlsqulBltlons be- 
foro modern aclemt was brought to bear upon It Tra 
dltlon asorlbcH the orlgln*of this wlncX to the benefl 
ceiuo of HI CaaarluB Archbishop of Arles who Is said 
to have brought U from the Sea In a glove for the 
I urpoyc of Improving tho krllllt> of the volley In 
nb rente to this logom^nn alternative etymology of 
th( name poHijns dorivoa It from the Greek and Latin 
po7itHs the Rea Iho peasants claim that the olive 
trees upon which this wind blows produce fruit of a 
superior qualti} and that its cessation Is an omen of 
|H}sUlonce ^ ^ 

In the suiiiu valley with tho ponttas the u{Kvalley day 
breeio U called t(sine a namd which Fournet tells us 
means bad wind Good authority howsver derives 
this word from the name of a former dlvlsfon of Prov 
once viz Vmialasln from the direction of which the 
wind blows 

Another local breese of the French Alps U Ul4 tolofs 


or eoiaure, erblch bloftn at flolfinits, along tke nom^ 
volley of the Drdme Its dlunul perlocUe i* JF 
piessed in the name which If squivoleDt to fol * ^^lo, 
sun broese To the weetsm Alps also b^ni the 
vx^n^du mont Blanc ( Mont Blanc wind ), the aloup 
^dt vent ( wind wolf ), blowing by night down the yal 
ley of the Brevenne and the joran blowing down from 
the Jura mountains (whence the name) to the shore of 
Lake (lleneTa The jeran Forel tells us does not blow 
out onto tbe .^^iSs but another wind does, viz., the 
trorget whlctU^ not a mountain breese but a regular 
nocturnal lawV^se alternating with a diurnal lake 
breeze called the rebat The morget and the rebett ore 
tho homologuee of the alternating land and sea breeses 
of ocean coasts Tbe morget is namsd from tfie town 
Morges rebat is evidently from the French rebattre 
lu some one of Its senses 

The Italian lakes are especially rich In local wind 
namcB only a few of which can be mentioned here On 
I^ke Como the day breeze blowing toward the bead of 
the lake is cai ^d la breva the opposite night breese 
k u J On Lake Oardo. and In the neighboring Btsch 

< alloy the regular day breeze blowing up-volley is 
tie ora—probably an archaic form of the Italian word 
aura breeze The northerly night breeze is called 
save/ or aoptro I o upper wind just as on the lakes 
of the Austrian Salzkammergut the night wind blow 
lug from the upper end of the lake is called Ohertoiad 
lib opposite by day being tbe Unierpind or Niedcr 
u \nd Lake Garda has a score of otlnr wind names 
a list of which Is given by F Denza in his Italian ver 
slon of Scott 8 Klementary Meteorology on page 498 
Of the many other local breeses that have special 
names I shall mention only the Wiaperwind tbe cold 
night breeze that blows out of tbe valley of the Wlsper 
a small affluent of the Rhine and the Erlerwind which 
b'ows In tbe Inn valley north of Kufsteln In the Tyrol 
Turning now to winds belonging to the more exten 
sive circulatory systems of tbe atmosphere we come 
first to tbe foehn which is undoubtedly the most in 
teresting of mountain winds The word foehn became 
naturalized in English before tbe German umlaut lost 
Its e and the old spelling Is generally retained In 
1* QgllBh texts though the modern German form fbhn Is 
also met with An argument in favor of tbe older form 
is the fact that the transition from fohn to fohn would 
Iw temptingly easy at least to ole Atlantic writers— 
nod especially to cle Atlantic pi Inters—and antiquated 
German is preferable to a barboroL* angilclzatlon 
Fbn is an alternative speUlfig in German 

llie history of the word foehn has been traced by R 
Dlltwilier and Is a striking illustration of tbe vlcissl 
tildes that many wind names have undergone in the 
classical Latin wind rose the west wind was called 
favonius 1 e the beneficent wind {from the verb 
faveo) BO called because It brought mild weather 
melted the snow In spring and promoted the growth of 
plants While to the mariner. In all ages tbe direction 
from which a wind blows Is its most important char 
actorlstlc the agriculturist is more Interested In its 
physical qualities and their effects it is therefore not 
surprising that the Italian peasants who migrated to 
the northorn slope* of the Alps traneferred the name 
favoniua to the wind that hod the physical character 
Istlcs of the west wind in Italy and this was the warm 
wind from the south In the Rhaeto-Romanic dialects 
favoniua became favougn favagn fuogn fuin etc. 
later Germanized Into foehn The evolution of the 
word however did not stop here When the scientific 
study of the foehu was begun Its high temperature 
was aciounlod for by the hypothesis that it was a 
sirocco wind from l|ie African deserts which after 
traveling northward at a great altitude was in some 
manner brought down to the earth after passing 
tbe Alps Dove thought It was an antitrade wind 
fiom the Garlbbean Sea So far the name belonged ex 
(luBlvely to the Alpine region The true theory of the 
foehn was given by Espy and more fully by Honn It 
was dtscovored that the foehn was simply a descending 
air current, heated by compression and dry In conse¬ 
quence of having lost Its molsturs through oondensatlon 
and precipitation during a previous ascent Given this 
coDcoptlon of the foehn. It was inevitable that the some 
phenomenon must occur In other ports of the world, 
and It was In fact found that the foehn Is fairly com 
mon In mountainous regions everywhere and hoi In 
many cases been given local names —chxnook in west¬ 
ern America, sosda In Argentina autan In the south 
of France etc Thus foehn became a generic name for 
a very numerous class of winds In Its widest sxtsn 
■Ion the word Is not even limited to mounUln winds 
but Is applied to any current of air that is heated and 
dried by compression during descent, and meteorolo¬ 
gists to^y wTjte of the ontlcyclonlc foehn that gives 
worm weather and clear skies to the belt of descend 
Ing air bordering a barometric depreulon 
The Alpine foehn bos a large nomenelatare bekh 
■ctentlfle and popular A xoitder Fbhn*' Is eapeotolly 
vloleaC * relatively weak. The foehn 

%ooU ^dhnowner) la the fringe od okxid that fenns 
aloii| tha ereot of the moimtalas over whkh a fekhn It 



day of foehn is u good Ota The 

name snow eater** le llfcewlae a»Ua tl |ai aresten 
America to the oklnobk. In northfP Wmikd Vo> 
orlberg the foehn Is called **rdriMsnH#«f* VyoBSm 
rlpener ). In Qrotthhuden ita sobriquet U 
kocher^ ( grape cooker*), porta of 

It is Maitdnder, because ft ip^ from thejdlreetioa 
ot Milan ♦ ^ 

With regard to the American ckinock St ^teed onlir 
be noted here that while the solentlllo ChfnbOk Is sb 
ways a foehn the ohlnook of popular parlance may be 
almost any worm wind Similarly, In Argentina ths 
name eonda is applied not only to ths westerly fOehn 
wind, but also to a nor^Jber'y sirocco wind As to the 
etymology of these words. cMnook is from the name of 
a family of Indian tribes settled along the Columbia 


River hut exactly why their name w«a applied to the 
wind is unknown tenda is from the village of Zooila, In 
South America. 

The outas, ot southern France Is a recent addition to 
the foehn family I e. the foot Umt It Is a foehn has 
only lately been dlecovered through the Investigations 
of E de Hortonne professor of geography at the Sor 
bonne It is a violent dry wind from the south or 
southeast, prevailing on the Atlantic slope of Haut 
l^mguedoo and in eastern Aquitaine and has been 
found to be really an extension of a moist wind the 
fuaHn, blowing from tbe Mediterranean op the opposite 
side of the mountains 


In a recent letter to the author H de Martonne sends 
an interesting piece of Infonnotlon not heretofore pub¬ 
lished concerning tbe aulas One of his philological 
colleagues has Investigated the etymology of this word, 
and finds that It comes from the Latin altanua which 
usually meant a wind from the sea (ea alto) This 
seems to argue that the identity of the autan with the 
marin was recognized from early times However, 
this conclusion must not be too hkstily accepted since 
the word altanu* was undoubtedly variously applied 
by classical writers and we have seen In the case 
of favoniua how easily the ancient names of the winds 
were diverted from their original meanings 
As to the. bora which os a generic term Includes the 
tnistrol of southern France 1 shall say only a word 
regarding the terminology of the Mnatic boro, which 
Is the type specimen of Its class. A moderate bora is 
called bofina a very heavy one boraccia —and wbosver 
has experienced the ferocity of a boroccta will bear 
wltneM that the Italian pejorative suffix Is fittingly ap¬ 
plied Tbe wind blows in violent gusts called rrfoli 
or rafflche and fills the mlr over the sea with a mist 
of driving spray tbe fumarea or apatmeggio 
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Jt Jd^ot the 0 cov>e of tbl#pa^r lb go Into the hU 
lory 01 car lighting and the wrloue oleVienta in con 
neiHnn^wlth thy Hame hut verely to the g«n 

I ral propOHitlon various sysiums the recent devolop 
meiit of the saiue and their applicability to the v^rl 
uuH conditions to be met 

PI(Ktrl( (Hr llghtUK at thu date Is comparatively 
a lu w hraiu h of Lngineerln|^ and Us development 
within the pawL nine or ten years has removed It from 
the unHatlHfat tory experimental stage to a Ml and 
Htrvlceable proposition Ihere Is still howov^^ much 
to bfi desired in detail development and reduction of 
(OHtH In other words the car lighting proposition la 
juHt (nil rgtng from Its swaddling clothes and is a 
good hialthy child whith however needs consider 
fihh care and attention to develop it along the fbost 
HHliHfat Lory and eennointtnl lines 

KlfHtrU car lighting Is the last step that has been 
made In ihe lighting of iMUSeuger cars through the 
chain of candles kerosene acetylene and gas The 
reason for its adoption wss primariJjr on account of 
the danger of dree with gas lighting on the occasion 
of wrecks Among the mlnoi: reasons for Its adoption 
is the greater ease In controlling the amount of light 
desired In tars the elimination of a great percentage 
(if heat and the furnishing of a light which would 
not In any way contaminate the air in the car 
urrHODt IN vooua. 

At present there are four methods being developed 

First —The straight storage with 30 or 60 volts 
This consists of storage batteries held under the tars 
current from which Is distributed through a small 
imnol boarfl to the various circuits 

Second —The axle generator This system is slm 
ply a straight storage system augment^ by a geuer 
ator driven from the car axle whlcb 'by automatic 
means Is thrown across the battery circuit ^hen its 
voltage Is equal or above the batteries thus charging 
the ear en route, and (theoretically) doing away 
with the necessity of charging the car at terminals 

Third —The head end system in which the prime 
mover is Installed in a baggage car By this system a* 
current is transmitted through a continuous train 
line to the various oars '{'he present voltages In 
vogue are 60 and HO With the 60-volt equipment 
as a rule each tar Is provided with a set of batteries 
by Itself floating across the line With the 110-volt 
system one or two sets of batteries, as s rule are In 
stalled preferable one set on the observation and one 
set In the composite car fhat Is, as both ends of the 
train 

l^iurth —The head-end system Nelth the prime 
mover on the locomotive This system oonslsta prt 
marily of a steam driven generator mounted on the 
lodomottve^ and furnishing current at 60 volts throdb^ 
train line to various cars each car being equipped 
with a battery 

MKTUOD TO BR ITSEO OETRaAniTED BT CONDITIONS 

As yet no one of those methods has shown any de¬ 
cided superiority over another and the whole ques¬ 
tion Is necessarily controlled by the conditions of op¬ 
eration to be met on the various railroads Where 
the lighting between charging stations Is within 70 or 
xo per rent of the capacity of the battery which within 
reason can be carried under the ct^r and where the 
time of 'lay-over for the cars and condtUons at a 
terminal are such that the batteries can be properly 
charged It Is the writers opinion that the straight 
storage system Is the most elBclent, most economical 
and Is giving the best results from the standpoint of 
contlnunul service There are, bowsvor conditions 
whore either the lighting load of the car is so groat 
or the lighting hours of such duration that even with 
ttu proper terminal facilities it is impracticable to 
carry Humclent battery on the car to meet the demand 
"hero we enter the sphere of axle lighting It Is 
plainly evident then that neither the straight storage 
or the axle light system Is capable of meeting any and 
all conditions of car llghtlniy There are various Tall 
roHdK that have adopted the ule lighting system u a 
standard (Miulpmeut for all cars Inoludlng passenger 
< ara with small lighting oAput, while other roads find 
It pradlcable to lake care of their coaohes by stmlght 
ntoragi and the dining cafa business cars and postal 
cars with axle dynamo 

Tin ld<n In the essential development of 'head-end 
system Is to do away with both the straight storage 
and tht axle light oars and to furnish current for 
the llghu on all cars In all trains head-ond 

equipment a battery of medium capacity ^to be in 
stalled on each of the cars in order to fundlsh cur¬ 
rent when eaglnea are being changed when flt<r train 
^ ^ wTftV reiT tfomtkli 


Is broken up by^swltchlng and In the event of the 
failure of the |||teratlng unit It Is doubtful If this 
dflvolopment v^S^ever bo realised and it leaves tor 
tbi engineers the choice between the two tangible 
Hystcnis— straight storage or axle device 

THF RKfKNT UCVRLOPJfKNT OV THR VAIUOUS STBTsSs AWB 
THE BUtMCNTS OV THR fUUM 

In any system of oar lighting the element of great¬ 
est Importance and the maintenance of which Is rather 
a large per cent of the total cost Is the storage hat 
tery This branch is of such lmt>ortaDce and its de¬ 
velopment has boon so great that the writer feels Just! 
fled Id taking up some time in going into the history 
^ration and development 

%rhe first practical storage battery was developed In 
1860 in France, by Plants The essential scheme as 
outlined by Plante in the making of the battery was 
to take two lead plates emerge them In sulphuric acid 
of about 1200 degrees speclflc gravity and charge 
and discharge them forming the active material on 
the lead peroxide of lead being formafl on the posi 
tlvo plate ^and spongy lead on the negative plate This 
method Is carried out to-day by the American manu 
facturer of storage batteries with the exception that 
various chemical means have been resorted to to in 
crease the rate of the formation of the active ma 
terial This process Is known as a plante formation 
and plates made in this manner are known as plante 
plates 

A satisfactory theory of the lead sulphuric cell Is 
still to be developed but I will give you the follow 
ing simple and gcnirally accepted explanation of its 
action 

We will consider that we have a glass Jar filled with 
1200 degre(<t 8 sulphurk acid and emerge In it two 
pure Ictad plates Now with a voltmeter across thcBO 
plates we will find that there is no differente In po¬ 
tential Now, assume that an electric current is 
passed through this cell from one plate to the other 
calling the plate to whlth the positive lead Is at 
tarhed the positive plate and the other plate the 
negative This turrent we will assume separates 
the sulphurit acid H 3 O 4 into two parts or ions 'll 
and the radkal SO The H ions move In the 
direction of the current or toward the negative plate 
and the 80« moves against the direction of the 
current or toN^ard the positive plate The hydrogen 
will be given off as gas bubbles at the negative plate 
and the SO, radical will unite with the water at 
the positive plate forming sulphuric acid H.SO, and 
liberating oxygen The oxygen attacks the positive 
plate forming a layer of peroxide of lead PbO, This 
process will be kept up until a certain depth of peroxide 
of lead is formed then the oxygen will be delivered 
at the positive pl^to In the form of gas bubbles ilml 
lar to the liberation of bydrogen at the negative 
plate. Now If we stop the current w© will find 
InstfBd of zero potential between the plates that we 
have a potential of about 2 1 volts and that tbe cell 
Is capable of discharging that is producing our 
rent In an outside circuit and will give up about 
75 per cent of the energy that has been Imparted to 
it The action In the uli on discharge Is opposite 
to that on charge and tli© bydrogen which Is liber 
ated at the positive plate will reduce tho peroxide 
PbO, to lead oxide which is an unstable combination 
and will unite with the free sulphuric acid forming 
lead sulphate or PbSO, while the oxygen delivered 
at tbe negative plate will form lead oxide which will 
unite with the sulphuric acid forming lead sulphate 
and we have the cell In normally discharged condl 
tlon or both plates covered wltb lead sulphate On 
again charging the cell that Is passing current 
through It from positive to negative from an outside 
Bouroe the same octldn will take place as on the 
original (harge with tbe exception that at the nega 
tlve plate the hydrogen Instead of being liberated 
will unite with the lead sulphate Pb80, forming 
sulphurit acid and reducing tbe Pb80« to metallte 
lead which lead however is not in Its original form 
but Is In a looser altoiroplc form known as spongy 
lead We then have tbe plate In its normal charged 
condition the positive plate having a coating of 
PbOu or probably PbO„ which Is of a dark brown 
color and tbe negative plate covered with spongy 
lead which Is light gray In color As In the ftrst 
case the charge can be continued the peroxide being 
formed on the positive plate and the spongy lead 
on tbe negative plate until the aetton has reached a 
certain depth when as before, hydrogen win begin 
to be delivered at the negative plate and oxygen at 
the pcklAve plate Indicating the full qharge of tN 
battery ^ 


New, with a plain lead abeet this KoSloa 
and dlaobarge can be oont|n^ with iradmiW to 
creasing capacity of tbe Mpwt nnttt active 
material hag reached such a depth that ^ It Will 
meohanlcally slough off at tbe same jraie at which 
It Is formed The capacity depends upon the amount 
of active material and as this amount of aottre 
material depends upon the surface ex]>oaed# the da* 
velopment of the plante plate has been along the Hum 
of increasing the exposed surfae# of the plate and stlU 
maintaining the mechanical strength, and this baa 
been done by the various methods of molding, gob 
ting or rolling the sheet, so as to form ribs or grid 
condition to Increase the ratio of the active surface 
to the projected surface of the plate. 

A wide departure from the plante plate was made 
lu 1878 by Faure and Metzger in Oermany lu the 
Invention of what Is known as the Faure* or *pasted 
plate Instead of depending upon the electrooheml 
cal formation of active material on the surfaoe of 
tbe plate Faure took a sheet of lead and pnnohed it 
full of holes or In some coses tbe grid la east, 
and the holes or recesses thus formed are pasted 
full of a mixture of red lead and sulphniio add 
This paste or litharge, as It Is called In the recesses 
of the plate forms a hard cement like substance, and, 
when the negatives and the positives are charged the 
plates are quickly formed Into positives and negip 
tlves the positives turning Into lead peroxide and 
the negatives Into spongy lead It can be readily 
seen that the pasted plate can be developed Into 
cells having considerable more capacity than the 
plante plate and we hate the pasted plates In com 
merrlal use In connection with automobiles The 
pasted plate Is better adapted to light rates of charge 
and discharge and will not stand up under heavy 
rates of charge and discharge as the plante plate due 
to the contraction and expansion of the active mate¬ 
rial which results In the breaking down of the 
electro-chemlcAl contact of the active material to tbe 
HupportiDg grid 

About nine or ten yearn ago when the storage 
batteries began to be used to any extent in oar 
lighting the battery manufacturer had, for some 
years been furnishing storage batteries for stationary 
service but unfortunately the conditions of oar light 
Ing are exceedingly hard on the storage battery, due 
to the constant vibration tbe Jolting of tbe cars and 
further to the inadequate attention that can be 
given to the individual batteries and cells In an 
insiallattOD of any magnitude The normal battery 
used for car lighting purposes Is a 280 ampere hour 
cell where 16 or 32 cells are used per car dependent 
upon whether the car is to have 80 or 60 volt lamps. 
There were tnree prlncljml types of plates offered 

First—The pasted positives and negative plate 
which were not found satisfactory for the service, on 
account of tbe active material being loosened up In 
tbe supporting grid and dropping to tbe bottom of 
the tanks the life of the plates being everything 
but satisfactory and tbe resultant cost of operation 
being high 

Second—The positive plate is composed of a grid 
about 8/16 Inch to % inch thick punched full of 
holes about Mi Inch in diameter Into these ooles 
is pressed a button of pure lead This button Is made 
by rolling In a spiral form a corrugated, pure lead 
ribbon In through coach and axle dynamo eqnliH 
ments, this type of plate Is found to have very short 
life and proved to be entirely unsatisfactory for the 
service The manufacturer of this plate has kept 
pace wltn tne development and to-day is furnishing 
a plante plate similar to the original with the except 
tlon that tbe supporting grid has been made twice 
the former thickness, or practically the thlekneai 
of tbe button, and present experience teems to tndi 
cate that this plate Is far superior to the orig^utl 
product and will successfully meet caMighttng oon^ 
ditlons. 

Third—Ip the or^final plaotq battery offered for 
car lighting service the potUlvA plate oonsbited <4 a 
pure lead grid, which bad a surfaoe devel^od br 
means of paaing over it a hand taw, sawing oht 
grooves about % toch or 2 /l 6 inch deep, aM a HttH 
less than t/lS Inch in width. This plate Wae ostotl^ 
ally pasted full of aoUve material, whteb> 
fell out very rapidly* only plante |evp)M^ 

In this eoodttioti the Bfe of the plau iggs 
the diSknltliS of deretohtog su^elent saHlwrf|ki& 
method iFWrahted Ifs sdocsatol nsh. 
tossfloleht th matotoiii MPissary toan^ W 
the eapapttf desired. Th# pteta 
i« gad 10 MUts 


leut «(iim pfc if 
title rttM tv tft«tt» o( tlwper Idilvee 
tfa* tw betni tnm U to SO per tnoli and about t/U 
tbc^ lb 

^ Bjtoto {date was tbe firet plate developed to 
Uie car llgbUnf oondlUoue it being 
0apabt^«^MBQtaibi|iC its capacltjr for a big pe^ 
pen^m of its life and being eufflclently rugged to 
wtiwand the vibration and bard knocks met wHh 
hroar lighting - 

Recently a uumbfliof platee have been put upon the 
market which the manufacturer expedu to meet the 
o^tedHlons and notably among them Is a cast piante 
forpa poaitlTe plate plate being about 7/16 Inch 
thick and haring cast through It la a aerlea of alota 
leia than 1/16 Inch In width and abonc H ionh tong 
To datOt thla plate ihowi Indications of being satis 
factory for car lighting service Another type of 
plate recently pnt on the market la a east grid and 
grill pate the grid being cast with openings about 
three inches aduare made of lead antimony and a 
pure leAd grill similar to the positive plate mentioned 
abovs being burnt Into these openings with sufflclent 
allowance being made for contraction and expansion 
This plate in rather new and It Is hard to say what 
the results of development along this line will bring 
forth '^e above types aie moat used In car light 
tng work but there are however nuninrous plates of 
nnlQue design placed on the market from time to time 
and for which great claims have been made but 
which to date have not met their guarantee sufflclently 
to make them competitors with the plates to win 
service 

The recent development of the Tungsten lami for 


car lighting purposes and the devnlopmiut of tht 
serviceable ampere hour meter may make It possible 
for car lighting engineers to go ba k to tht j asted 
battery for the reason that 

F*lrst—The Tungsten lamp reduces the rate of dU 
charge on a given car to about half the rate with car 
bon lamps and the ampere hour meter Installed with 
100 per cent shunt for discharge and 80 iH»r <«nt 
shunt for charge makes it possible for ihf elect rlrlaiis 
at terminals to give batteries the proper charge taper 
Ing charge at (ompletlon and cutting off charge wlti 
out abusing the batteries by heavy overcharge with 
the resultant gastng and high temperature Borne <f 
the railroads are making trials of the equipment la 
above mentioned but time only will tell whether or 
not they will be successful If the refluements In cai 
lighting will allow the use of pasted batteries It will 
be advantageous both on account of the fact that the 
pasted batteries can be purchased for less money than 
the present car lighting types and are 2a to 30 p r 
cent lighter 

In regard to the Tungsten lump itself there Is no 
question but that this type of lamp will replace car 
bon lamps Us success Is mainly due to the develop 
ment of the so called hot circuit this being the 
method whereby Instead of turning the uirent com 
pletely off from the lamp when lights are not required 
the lamp Is merely swltthed from the main batteries 
to one or two hot cir< ult cells merely sufficient cur 
rent being sent through the lamps to make the flla 
mont show faint red at night Thla arrangement pre 
vents excessive breakage of Tungsten filament which 
la an unfortunate characterlsth of the filament when 
it Is cold 

One of the greatest developments In <ar lighting 
work has been the containing Jar The first batteries 
Were Installed In bard rubber jars with loose covers 
The Jars were rather expensive and In shifting oars 
there was a continual breakage Further the slop if 
the acid was disastrous to the trays holding the rub¬ 
ber Jars and the battery boxes supporting the bal 
terles also the corroding of the terminals was ex 
ceshlve To do away with this trouble wooden 
tanks with fi>ouDd lead lining were developed and 
ItistaUad with looae covers This development proved 
to be very discouraging The slop of the acid rotted 
the tanka and the lead linings proceeded to develop 
sulpbated spots between the wood and lead lining 
eventually terminating In pin holes through which 
the acid was lost The ekpeiien^e along this line was 
vet 7 expensive to the railroads adopting it How 
aver the advoGOtes of the lead lining continued de¬ 
velopments along this line and the first improvement 
wag to cover the top of the tank with a full rubber 
igaketr »fid secure it with a wooden cover holding 
it to place with iron straps it being assumed that 
the rpbbev gasket pressed between the top of the lead 
Itplng gpd the wooden cover would sufflclently pre¬ 
vent klopptot df acid and oorroslon of terminals, 
i'his toodlftoathm irat an improvement but the ques¬ 
tion of leOl^ t^tol oohtinued and the railroad people 
hg4 ^ tody hogld do to keep their equipment in 

« Mrlw of n«ld d«Tri> 
fbl* iMd Itoed tatfi 


trltk a ooattog of petfOlyts, thO insldi of the 
#00^ fotijpartiasnti is patotod with add-proof 
patpt^ end before installing the lead iininga suffloient 
molten paraflitae is poured into the wooden trap so 
that when the lead lining is put to place thA 
fine runs up between the lead lining and the woMen 
compartment completsi# fltling this space The 
covers are now made of hard rubber the terminal 
projecting up through bushings of soft sppngy rub¬ 
ber the covers being provided with sealing grooves 
to seal them with sealing Gompo|md to the lining 
This equipment is now standard on a number of roads 
and Is proving to be entirely satisfactory although 
in engineering work there Is probably nothing that is 
not subject to further Improvement 

PfVlXOPMIcnT OP THE AXLE QfilfEaArOB 

In the Installation of an axle generator on a oar 
the engineer Is met with conditions which make It 
anything but smooth sailing He has to drive the 
dynamo from an axle which does hut have any con 
stout relation to any part of the car The lateral 
displacement of an axle In the truck Itself is about 
^ Inch the vertical displacement about 2 Inches 
Further the (rucks are pivoted and can swing ov f 
line with a car going around curves to a considerable 
extent Some of the first developments contemplated 
Hexlhle positive drives through gears from the axle 
and the Installation of a generator armature on the 
axle llstlf These did not meet with any great ap 
proval by the railroads first on account of the fa t 
that the car axles have to be changed due to the 
wearing of the tread and the flanges and second the 
location of the machine made it rather Inaccessible 
for inspection 

These difiiniltlps resulted In the development of 
wbut la known as the outsldo suspension wblnh 
scheme with few exceptions Is universally use 1 The 
dynamo In this case is hung outside of the truck 
from balls or in a cradle and the belt Is run from 
the generator pulley to a pulley mounted on the rough 
axle Belts howe\cr have a limited life and the los 
Ing of a belt en route as a rule means failure of the 
lights nn the ar oi In most events of at least dim 
lights in service Re ently a n imbei of chain manu 
fa turers have been offering chain drives for this ser 
vice Hill It Is holed by the railroad peo| le operating 
lighting systems that these halns will meet with 
sue eSH However U is too early io offer any opinion 
nn the same The ondltloua of (he driving axle with 
varying relation (o th dynamo and the fa t that it 
Is absolutely Impracticable to lubricate the chain 
puts the chain man ifactur r ui against a difficult 
proposition 

The dynamo Itself Is not the joy of an Ideal llte 
the variations of track allgnm nt and surface and 
the swinging of trucks around curves make it a hard 
proposition to maintain the lubrication of irmatiire 
bearings and keep tbo oil from fields armature wind 
ings commutators aid brushes Ihe machine U 
Decessartly devoid of any means of ventilation as 
duat and dlit of the right-ofway must te preveutcl 
from getting into it The dynamo la used for chai^ 
ing batteries and lighting car and is dilvcn by a 
variable speed axle and Is liable to r n In both di 
re( lions therefore the control of tils ai i aratus has 
been subject to numeroua arrangements and patents 
To provide for the generating of c urrent In t ne dire 
lion (the machine revolving in both directions) a 
pole changer la almost universally used This practl 
cally consists of two typos first the biushcs them 
selves are fastened to a movable brush ilng and the 
frUtion of the brush revolves It In one direction or 
the other dependent upon the movement of the cai so 
AB to produce turrent In the proper Hie tion and 
second a worm and cam arrangement which is m 
operation for the first few turns of the dynamo and 
changes the leads through moans of a pole changer 
switch 

The provisions for varying speed of the machine 
can be made in two ways First voltage regulating 
scheme whereby the voltage Is maintained constant 
This would be tho preferred arrangement but to date 
all attempts along this line have utilized Instruments 
of such delicate construction that they have been un 
serviceable Second the universal scheme adopted s 
that of constant current One of the first steps along 
this Itoe with Installation of a dynamo on the bot 
tom of a car was the dynamo being so hung that t 
could be moved towards or away from the driving 
axia, and the varying speed of the rar axle was taken 
care of by slippage of the belt This scheme worked 
out satisfactorily but practically could not be main 
tained The present and moat nnlversally used sys¬ 
tem is the arrangement of maintaining a constant 
current output from a generator by controlling tbe 
current flowing through the field One of the pioneers 
In this lino used an ordinary rheostat two toothed 
wheels bstog mounted on the rheostat handle a dog 
engagtng each one of them one dog to turn resistance 
into the rheostat and one to turn It out These dogs 
were made to revolts through a muaU aroshy luenPi 
of s eonotant running motor thslr contact with the 


respeoUve wheels being mads hy meghs of a ouigent 
solenoid This scheme for some time was the only 
equipment in service Rtit In tbe development other 
schemes have been deviled which are equally service¬ 
able and have oonsldemibly less wearing parts and 
less UaVIllty of disarrangemeut Among them U tbe 
immediate Improvement of the above device In which 
motors dogsSmd cog wdl^ omitted and the controlling 
solenoid opetotdS dlrgctly on the rheostat arm which 
swings up and'Mowh o6br the loslstance coKtacts The 
other scheme Is to provide a certain pile resistance 
in the field and the OUrreul solenoid brings varying 
pressure on a carbon pile depending upon the cur 
rent and allowing moie or less field excitation A 
rapid departure Is made froiq^the above equipments 
In a recent InstallaUou whe^ln all rheostats snd 
regulators were omlttsd and the regulation Is obtained 
by a countei B M F armature mounted on the main 
genpMtor armature This counter B M F machine 
when tbe car starts ui acts os an exciter Its Held be¬ 
ing obtained from the battery cun out or In a con 
slant direction Now as the car picks up In one dl 
rectlon or the other the current in the counter B 
M F machine will he in one direction or the other 
and reverse the direction of rotation of tbe main arm 
attire and the direction of Its field excitation main 
tains a constant polarity As the machine picks up In 
speed the main contact closing the cireult of tbe bat 
teiies is closed and at the same time a little polar 
ixlng switch Is Installed whereby tbe excitation of tho 
main generator Is thrown across lis own brushes as a 
shunt machine either Jn one direction or the other 
dependent upon the directions of rotation and the 
counter k M F maihlne Is thrown In series with 
the current to the main fields and In opposite dlrec 
tlou therefore when tbe car picks up speed the gen 
orator Is provouted from increasing Its current and 
voltage from the fact that the counter BMP ma 
(blue also Increases Its voltage and cuts down the 
current going through tbe fields 

In addition to tbe above arrangements there have 
been Installed methods whoreby machines can be set 
at constant current outi ut and made to Increase this 
output in proportion to the lighting lead thereby 
lighilng tbe lamps directly and maintaining a con 
slant charge to the batteries Developments have 
also b<eD made recently along the line of cut-out 
switches so arranged that the machine can be cut 
down and battery charge ceases when tbo batteries 
have r» ached a predoteronned voltage 

The axle dynamo appeals to he car lighting en 
glneer and In tho writers opinion if the equipment 
an lie developed to moot tbe conditions and operate 
I heater than the straight storage system they will 
be universally Installed The ideal condition would 
be to install axle dynamos and batteries on cars so 
that they could run from one shopping to another 
with very little if any attention that Is about 18 
months and the regulation so perfected that no mat¬ 
ter whether the car Is In runs where very little light 
ing U required or to runs of continual night and 
lighting service that tbe coudltlou would be properly 
niatrhed 

The event of tho Tungsten lamp and the possible 
use of pasted batteries will tend to change some of 
the old Lheorns in < nnectlon with axle dynamos 
lie contention of the axle dynamo manufacturer has 
been that the Installation of an axle dynamo allows 
the user to urn bis cars on 3 instead of 60 volts 
theieby doing away with the Initial cost in the main 
teuance of half a set of batteries tbo reduced coht 
of the [resent battery and tho possible use of the still 
cheaper pasted type of battery leaves very little If 
ai y argument in tho above ctntentlon Tho plan f 
tho car lighting ougliiHers and axle generator people 
should be the development if a small slsed machine 
which can be wouu I fur elth i 10 or 60 volts with 
the same mechanical parts The 30 v >H machine with 
Ifo cells of batteries should be used on cars where tbe 
lighting needed is n >t over 15 amperes at 30 volts 
On tbe cars with greater lighting capacity the same 
machine wound for bO volts should be used with 32 
ells of battel les The above mentioned 60 volt eqntp- 
ment In view of the greate ost of the 30 volt ma 
chine to meet the greater lighting requirements will 
be as economical in operation as tbe 30 volt equip¬ 
ment but on the other hand will have more standby 
capacity with less lighting failures In the mean 
time tbo safest course of tho car lighting engineer In 
to operate the straight storage system until such a 
time that the axle dynatnlb is properly developed to 
meet the conditions 

Incense Powder —Henxolu 250 parts cascarltta 250 
[arts musk I part sandalwood 500 parts saltpeter 
100 parts vetlvor root 160 parts frankincense 500 
(arts cinnamon 150 parts Dissolve the saltpeter In 
water soak tbe other puLverlaed ingredients with the 
solution dry the mass and re pulverise It This pow 
der spread on a surface and moderately heated on 
an Iron atove-lld for Instance takes fire spontaneously 
and smoulders completely awsy 
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The Manufacture and Industrial <d Okovm 


The Possibilities of m BemarKabl* Oaa 


By Dr Oscar Linder 


SiNOc the diiGovery oC ozone Sn 1840 by Schoenhela 
It has been a faectnatlng subject for investigation to 
many chemists and phyalrists The vast commercial 
possibilities of ozone have been conceived by many 
scientists auO It Is interesting to note the urophecj 
of Bertbelut that ozone >ud an Immense future and 
would ultimately ^ork a veritable revolution In the 
chemlcat ind iBtry D s If^nttflc lltciature and the 
reforda )t the I at i t Offl e will bear proof of tbe at 
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tentlon which has been paid to this remarfable gas 
by soiontlats throughout the world There have beep 
more than one hundred patents Issued by the United 
Btates Patent Office on methods and apparatus for 
producing osone ind the number of foreign patents 
Is legion It is true that most of them are based on 
the original method of pruduolug ozone by subjecting 
atr to electrical stresses and most of the claims 
are but special arrangements and combination em 
bodying this fundamental principle or means for pro¬ 
ducing the electrical stress However there are some 
notable exceptions such as for example methods of 
producing osone by means of heat or ultra violet cays 
although the efficiency of these processes at the pres 
ant time It loo low to enable them to compete suc' 
ceistully with the electrlcai method 

paoraarnn asd oooumattfcK 
Kvery chemist and most laymen know that osone 
Is a gas with the composition 0, and It Is an allotro- 
pie modifloatlon of oxygen formed from the latter by 
an endothermic process According to Herthelot 29 
600 calories are reauired to form 1 gramme molecule of 
osone from oxygen Expressed In a popular way ozone 
may be called oxygen in a highly energized form As 
a gaa it occurs or can be produced in greatly diluted 
form but It can be condensed to a deep blue liquid uf 
a speolflc gravity of 146 which bolls at —106 deg C 
(—108 deg r ) according to some Investigators and 
at —laO deg C (—181 deg T) wcording to other 
Investigators It Is very unstable m either form 
and upon standing decomposes slowly If greatly dll 
nted and may do so explosively If In liquid foim 
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lij J HUAnVEPKODI tTIONOFO/ONEAT 
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Thla IccomiKwItion Increases with a rising tempera 
t iro and at a temperature above 270 dog G (618 deg 
F > rule aoi ot exist Its density as a gas Is 1 06 
air I elng 1 

Ozono has i rl aracterlstlc odor w hlch Is perceptible 
oven wh In extr n e dilutions with air 8o delicate 
Is jDur BouBo of smell to this gas that it is easily pos 
Bible to d toct the presence Of ode part ozone In 
about ton million parts air which would correspond 
to a conrentration of 1/100 000 of 1 per cent It is 
the most lowcrf 1 xldUing agent known and will 
atUck even when greatly diluted all oxldUable sub- 
HUnces espetlally organic matter It Is therefore a 

|H I i*t»r t t M f r tl r Am rl an 1 Ht t ito of Ohem 
t nsln nt at tho u(>tlnc bid Junt* 24th ]0t0 at 
M sm 1 alia ^ ) 


valuable oxidizing agent not otily bscauM of the ease 
of Its application at a goe but also because no other 
elements are Introduced into tbe reaction but oxygen 

Ozone occurs in nature in tbe atmosphere and is 
supposed to be formed in small quantities through 
electric conditions of the atmosphere and by the 
action of ultraviolet sun rays npon tbe atmospheric 
air The Utter formation explains why it Is more 
abundant in tbe higher regions whers the ultrarVlolet 
rays are largely absorbed by the atmosphere The 
quantities In which osone is present In ths atmos¬ 
phere Is largely a matter of oonjeoture It has been 
given as from 01 to 12 parts In 1 000 000 parts by 
volume of air but most likely It U present, evsn 
where most abundant. In quantities of not more than 
1 in 1 000 000 We are not going much wrong if we 
assume It to be ubout 1 part in 1 000 000 parts air 
1/10 000 of 1 per cent or a little less than 1 milU 
gramme per cubic meter air) The very tact that even 
in smaller concentrations than this Us presence can be 
detected distinctly by our sense of smell wblle Us de¬ 
tection by chemical means Is at best uncertain must 
be taken as an indication of its Importance 
KAimrAOTuas. 

Osone can be made In a number of different ways 
but the only method of commercial importance at the 
present time is its formation through electric stresses 
I might mention that a process of great Interest and 
of commercial possibilities is the formation of ozone 
through the action of ultraviolet rays upon air these 
rays being produced by means of a mercury vapor 
lamp Inclosed In a quarts tube Another method of 
sdentlllc interest is tbe production of osone by means 
of heat In which Nemst and Clement obtained fair 
yields (as much as 3V4 grams of osone per kilowatt 
hour) by leading oxygen over Incandescent bodies and 
cooling It immediately by liquid air P Fischer 
obtained equally good results by blowing air at a 
velocity of ro meters per second through a silt 1 
millimeter wide over a Nemst burner and then cooling 
it In a glass tube surrounded by water However at 
the present time these methods are too inefficient for 
commercial purposes 

The apparatus designed by Berthelot a sketch of 
which Is given In Fig 1 Is the prototype of most 
ozonlzers which are on the market at ihe present 
time Occasionally parallel plates are used In place 
of concentric tubes but tn general there is very little 
difference between the different designs and makes 
except as to construction 

There may be either one or two layers of a dIelec 
trie material which Is usually glass free from lesd 
or mica separating two metal electrodes The latter 
are used mostly In the form of alluminlum or tin foil 
pasted to the dielectric or sometimes solid metal or 
metal brushea which may or may not touch the die¬ 
lectric The thlcknesg of the dielectric layer Is us 
i ally in the neighborhood of 3/S2 Incb and that of the 
air space about % Inch but these dimensions depend 
of course largely on the character of tbe electric 
energy When the-inetal electrodes are connected to 
the opp site terminals of an alternating current of 
s iltabU frequency and voltage a aoK’alled cold or 
silent discharge free from spaf'ks takes place through 
the glass an I Is visible by a faint violet glow dis¬ 
tributed evenly through the air space between the 
electrodes The air or oxygen to be ozonised is 
passed thro igh this glow and Is thereby ozonised It 
U not definitely known whether it is tbe stresses 
themselves which cause the ofontsatlon of the atr 
o whether It it due to the ultraviolet rays which 
are generated In tbe atr gap but tbe latter theory 
seemii mors probable at the present time It should 
he mentioned here that tbe use of oxygen instead of 
air while giving considerably higher yields and con 
cent rations has been generally abandoned on account 
of the cosillness of tbe oxygen A step-up trans¬ 
former of high ratio and comparatively low onrrent 
capacity constructed on the principle of potential 
transformer is always a part of an ozoniier except 
tn oases where induction coils or static machines 
fimtah the electrical energy 

In order to understand the action of an osonlser 
it Is necessary to first dwell upon the Influence of 
voltage heat and moisture on the generation of tble 
gaa and upon the relationship between yield and 
concentration 

The amount of osone which con be generated in on 
ozonlser of the Berthelot type Is theoretkoUy in di 
root proportion to the voHoge ot the diseho^ per 
unit of air osonlied This would be true fc prooUee 
it It were not for the deotnictlTe action of heat «a 


osone There is a coneiderable amount of hyiai 
formed in the eo-called cold or silent diseharge onf 
tbe heat thns generated tncreasel course as tlu 
square of the ourrent ot the discharge In using a 
high wattage of electric discharge per unit of olr 
ozonised a condition which is necessary in order to 
obcoln tbe high ylehlB snd concentratioas required 
for Industrial pttriKwea it is desirable therefore to 
use as high a voltage and as low a current as feasible 
Most fallnres in osone generators are due to Insuf 
ficlent understanding of this principle tbs natural 
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tendency of designers being to use as low a potential 
as possible There is no good reason for employing 
low voltages and It Is now proven that contrary to 
former belief the formation of ozone la not limited 
to certain voltages or frequencies It la only at about 
8 000 to 10 000 volts that the procesa of oconlzatlon 
becomes economical and apparatus employing volt 
age below that are hoiielessly low in efficiency for all 
purposes where both high yields and concentrations 
are required In former years limited knowledge 
of high potential transformers and other alternating 
current machinery made It neoetiaary to use low 
voltages but at the present time the design and roanu 
facture of small and efficient apporat is of thla kind 
affords no difficulties and there Is therefore no ne- 
oessity ot restricting the voltage employed Voltages 
as high as 40 000 volts are now used and the most sue 
cessful ozonizers are those which employ high voltages 
The effect of heat on the formation of ozone is 11 
lustrated in tbe diagram shown In Fig 2 which la 
taken from L Gerards treatlae on ozone tn the 
August number of the Frocoedlnga of the Boclete 
Beige d Electricians 1809 from which you can see 
that the production rapidly dlminlabeB as tbe tem 
perature increases After 80 deg C (177 deg F) it 
falls off still more rapidly and at 270 deg C (j 18 dtg 
F ) it is 0 The importance of keeping the elpctrodea 
as well as the air to be treated cool can readily be 
grasped from tl^jis diagram 
The very bes^ designed ozonizers still generate a 
sufficient amouttll' of beat bo that for cummerclal yields 
and concentrations it becomes necessary to resort to 
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artificial cooling of the eleotrodes or eff the air to be 
oionlsed Boms designers have even resorted to re 
frigeratlon ot the air before osonizatlon and some 
very good results have been obtained th^uf but it 
shonld be said that refrigeration Is not neoessary In 
small apparatus if sufficiently high voltages are used 
although for low voltage dischargda It H perhaps the 
only means of obtaining anywhere near commercial 
yields 

The ooneentratton ot osoniaed air Is the otsoimt ot 
ozone expressed In grams contained In one enWfi me¬ 
ter air, mhd Is a very important factor In all pfopigNjl 
In which osone li used The yield of on ^ 

ttsuollr expressed by giving the omeUttt of opotm 
geuffotsd ia grams per kilowatt hOUr sl|otHo 
copgnmsdt iThs totter lodludea tha tnneibiikuk lesseiL 
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ttiMte totnt thft! lut la y«m In both oonoon 
u<l yl^ taMtihbd w ibown la Ftn 8 an4 
All vhlebL tbkaa frm CtoiM'o »1 >ot« noted tmtlM 
Ton wtU hotloo that ooftoontntloiui mi high ti 80 
gramnifi per oahio miter mlr which would eormpond 
to two pir cent by Yolnmi mod yliMs ai high ai 100 
gnuamoi por hltowmtt hoar bmvi boon obtminid Viry 
reooatly iron htghir yloldi hmvi boon achieved in mn 
experlmentml plant bnih on the SteynU refrigerating 
•ritem which is reported to have given never less than 
100 graminei and sometimes as high as 250 grammes of 
osone per kilowatt hour at a concentration of about 
4 grammes 

T7nf(Htnately an osoniser Is in Its aoiton ilmtlar 
to a storage battery and It Is at the present time Im 
possible to obtain the highest concentration at the 
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greatest efilclency and an Increase In the conoentra 
tion will bring with It a decrease In the yield or vice 
vena. This Is eaelly understood when the heating 
effect of the dhKharge Is considered In running an 
osoniser at a high concentration the wattage of the 
electrical discharge per unit of air to be osonlsed 
must be high and this nocessitates a slow rate of 
flow of the air to be oeonlsod or a high density of dls 
charge per unit of electrode surface Both these con 
dltlons favor excessive heating of the air during oson 
Isatlon and this we have seen Is unfavorable to a 
largo yield On the other hand in running an osoniser 
at a high yield the most effective cooling of the elec 
trodes is necessary and can be beet obtained by clrcu 
latlng through the electric glow a large volume of air 
resulting of course in lowered concentration (see Fig 
6) It Is evident that this relation between concen 
tratlon and yield being due to the heating effect of 
the diaebargo will be all the more favorable from a 
commercial standpoint the higher the voltage om 
ployed 

The density and discharge per unit electrode sur 
face is a factor depending largely on the design of the 
apparatus and on the voltage and rate of flow of the 
air through the apparatus As a general rule it Is 
considered good practUe not to exceed 0 4 watt por 
sfluare centimeter electrode surface 

The effect of humidity of the atmosphere on tbo 
prodU( tion of oxone Is shown in Fig 6 The presence 
in the air to be osonlsed of water vapor so greatly 
reduces the pioductlon of oxone that for all commer 
(lal concentrations except for ventilation It Is nec 
cessary to dry the air before oxonlzlng It This prac 
tlce is followed in almost all instances and Is usually 
accomplished by passing the air through a tank con 
talnlng lime before passing it through the oxonizer 
or in large plants by refrigeration 
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It mutt be understood that where very low oon 
tehtrations only are required such as for ventilating 
eoAUng and drying of the air In a well designed ap¬ 
paratus of this Irind lulllctent cooling Is accomplished 
pnfenbly by the artificial circulation of the air sot 
itp a^ Ute tedneed production of osone In the pres- 
cboa of auoh water vapor oad be taken care of by 
shi^kttiC t}i| apparfitos adjustable 


la iubjeiflUg alt or oxygen to the effect of electric 
atrsHteip it Ifl lUiown that some other products 
An formii bMi^w It water vapor is prenat 

AA Hia air or may be some hydrogen 

the drytag of the air he- 
IM wRli this posslhmty la 

purposes In which 
16 M the amount of hy 
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peelally considering the great similarity in action be- 
tveca hydrogen peroxide and osone 

Bsildsa hydrogen peroxide there is always formed 
a more or less small amount of the oxides of nitro¬ 
gen T3ietr presence in the osonlsed air la highly 
undesirable and should be carefully avoided The for 
matlon of these oxides Is favored by heat sparks dust 
and dirt, and It It therefore Important in the con 
structlon of osonlsers not only to provide suAlcient 
cooling but also to prevent the formation of disniptlvo 
discharges or sparks in place of the cold or silent dis¬ 
charge during the operation of the apparatus Tbo 
formation of sparks Is favored by the accumulation 
of dust and dirt In the air space therefore in the 
design of osonlsers It U very Important that particu 
Itr attention he paid to the necessity of keeping tho 
air space clean and free from accumulation of dust 
and dirt The amount of nitrous oxides formed is 
as a rule very small In well deetgned oxonlxors there 
should not bo more than one or two per cent of nitrous 
oxides formed figured on the amount of ozone gener 
ated In poorly designed apparatus the amount of 
nitrous oxides formed may run up to five or ton times 
this amount 

During osonlsatlon tho air to be treated must bo 
kept in positive motion a fan blower or air pump 
la therefore a neoeaeary accessory of every well de 
signed ozonixer 

In regard to the quantitative determination of oxone 
It should be said that most of the figures which we 
find In the literature up to about ten years ago are un 
reliable owing to defective methods At the present 
time the determination of oxone In the higher con 
centratlon does not afford any dlfllcultles but In low 
concentrations such as In the atmospheric air acru 
rate determinations are even now Impossible For In 
dustrlal use the method now considered standard is 
the absorption of oxone by means of a neutral potas 
slum Iodide solution The iodine set free by tho 
oxone is titrated after acidifying in the regular way 
by means of sodium thloeutphate an 1 starch The 
hydrogen peroxide which may fie t >un 1 In the pres 
ence of vapor In the air to be ozonized is boat ellmi 
nated by passing the oxonlxed air over finely divided 
chromic add crystals before passing It through 
potassium iodide solution For very small concen 
tratlons manganese chloride paper in conjuncUon 
with Quajsk tincture or Thallium suboxlde as rerom 
mended by huglcr and Wild and also tho well known 
tetrabase paper are giving fair comparatlv results 
ThCy are not however accurate enough for deter 
mining quantitatively the amount of ozone la the 
atmospheric air 

It is not ihe Intention of this paper to go into do 
tails aa regards various apparatus for prodiii ing ozone 
an there are a number of treatises available whero 
this Information can be obtained For examph tho 
book on ozone by Henry Locoux the paper on o/ono 
by I^eon Oerard in the August number of the Pro¬ 
ceedings of tho SocloW d Blectrlclans 1900 tho 
various papers by HhrlwelU F Fischer Warbuig 
and many otbors some of which T mention in this 
paper Most plants where a largo amount of ozone is 
consumed have been designed specially to suit tho 
conditions of one particular problem Therefore therw 
is no such thing as standardisation in this line and 
the number of designs so far is nearly as gi eat as the 
number of Installations 

The first oxonlxer ronetructod to moot with some 
success was that of Dorthelot in 1899 a sketch of 
which Is given In Fig 1 The gonoral principle of 
this apparatus has not boon changed to any great 
extent by later Investigators although changes In di 
tails of construction and the progress in our knowl 
(dge of alternating current machinery made It pos 
sible for later designers to greatly increase its efflci 
oncy 

The best known of the ozonlsors of recent date 
working on the Berthelot principle Is that designed 
by the engineers of the Siemans ft Ilalsko Co whose 
comprehensive investigations and publications have 
done much to bring the subject to the attention of 
the technical world A atlll more recent design and 
and which hot aohleved considerable success is that of 
Oerard a sketch of which Is given In Fig 7 
immsTKiaL AvniCATiotf 

Tbs Industrial application of ozone hai been de¬ 
layed greatly in the past by unusual requirements 
set Up by the manufacturers of such apparatus la re¬ 
gard to the nature of the electric current supply 
Until comparatively recently It was neqessary to use 
■tadoi maohlnea or induction colls run by primary 
batteries In order to obtain a discharge of the char 
aeterlstlcs recommended by the manufacturers and 
eren today tho use of interrupted direct current or 
of alternating current of frequencies not met wUh 
In praoUee ore proscribed for some apparatus It 
Is no wonder that under such conditions the use of 
osotOsers has made slow progress hut fortunately It 
hu been found that the regular altemaUng current 
of eommerotal troqueneles can he used just as well 
and la most oases to hatter advantage^ than many 


special forms of electrical energy recommended In 
the past Thus It Is now possible to purchase oxonl- 
sers operating from alternating lighting circuits 
without further electrical apparatus than a trans¬ 
former In places where direct current only Is avail 
able we can convert It Into on alternating current of 
the deelred frequency by means of a small and Inez 
pensive converter several types of which are now 
on the market for that purpose Small o/onlaers for 
ventilating purposes are even made so complete and 
compact that they can be connected to any electric 
light sbeket by menus of a screw plug and cord and 
they can be obtained for any commercial voltage 
cither aUeruatlng or direct current. 



hui ^-tlFRARl) O/OVIZFR 

Pu iA nil m—The subject of water purlfloa 
lion by moans of ozone has been so extensively treated 
and discussed in the past that It Is not necessary to 
go Into details 1 he success of this method of water 
purification has been definitely proven and it has 
been found that In large Installations It Is not only 
much safer and more effective but also cheaper than 
quartz filtration and requires much less space Large 
Installations for water purification are as a rule de¬ 
signed specially to suit the requirements of one par¬ 
ticular problem therefore the subject can not well bo 
treated generally with other uses of ozone 
The bactericidal properties of oxone since having 
been studied and proven by Froehllch and Chimuller 
have perhaps been more frequently investigated than 
sny other of Its properties and tbo fact that bacteri 
ologlsU like Pasteur Roux and Kooh have endorsed 
them has left no further doubt In the minds of the 
most skeptical persons Ozone oxidizes the Impurt 
ties In water and renders them harmless It dears 
dirty water and silll leaves no compounds harmful to 
the health or disagreeable to the taste This purl 
flfHtion Is accompanied by a distinct phospboresoeoos 
of the water In oases where muddy appearance Is 
largely due to substances of mineral origin It Is cus¬ 
tomary to partially dear the water by means of a 
pressure filter before oxonlzatlon At different times 
it is nustomary to use about twice as much ozone as ts 
found necessary to thoroughly purify an average 
sample of the water tn the laboratory The cqncen 
tratioDs used for water purification ara high and 
range from r to 12 grams of oxone per cubic meter 
O'" 9 cubic feet) of air according to the quality of 
water Tho amount of ozone required for purifying 
one cubic meter of water also varies greatly according 
to the quality of the water but may be given aa from 
or gramme to 10 grammes oxone per cubic meter of 
water The above figures represent about the limits 
over used for purifying water of any kind 



Fifi H-APPARATUS FOR USE IN THE 
\PPLlLAllON OF OZONE 

Owing to the low solubility of ozone in water (It Is 
given as from 5 to 10 parts In 1 000 parts water) 
a very Intimate contact between ozonised air and 
water Is necessary and this Is usually accomplished 
In towers constructed on the principle of tho absorb¬ 
ing tower or by sprays and Injectors 
There seems to be no close agreement between 
the figures published about the cost of operation of 
the water purifying plants now in operation but a 
perusal of the data available would show the cost 
of purifying including Interest depreciation and 
maintenance as being from 0 1 to 0 4 cent per cubi 
meter or from |3 80 to $16 per million gallons accord 
Ing to the quality of the water to be purified 

VenfilattOfi -One of the newest fields foi the ar i It 
cation of ozone is In the v ntllatfon of rrmns an! 
buildings Good ventilation is being appreciate 1 
more and more because of the physical comfort which 
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it affords at vail aa baoauaa of Um tbarapanUe and 
bygloQlc importanca la all modaro buildlntir tltaa 
tarf pasaanver boaU hotali etc * a reDtllatlaf 070* 
tam la an important part of the aQuIptnaot and avan 
In places tba rarr nama of which la aaaoclatad with 
bad alt* such as street cars aloeplng cars tunnels etc 
the feasibility of supplying good sir Is being seriously 
studied Up to the present time the problems of ven 
Illation have mostly bean tstegorioally solved by 
heating or cooling the air lo the proper temperature 
and In some ft-w cases by fllterlng* It through a sheet 
of water or a solid Alter Rot.fnUy however the de¬ 
mand has arlst-n to Improve tlio nir by charging H 
with ozone to a cone ntration toi ] rsjiondlnK to the 
normal perctutage found )n jthues noted for the 
piirit} and frcHhncss of the atnioBpbere 

It has been found and demonstrated that the pros 
cnee of o/om In air In smnM quantities has a bene¬ 
ficial phyH(olc»*;l'al nrtlnit K kWhs U a pleasant and 
thccrful cffHct which Is not noticed In air free from 
o/'oiit U BttuuilatcH tho appetite and produces sound 

(]) iig action has been compared with the effect 
of mod lato pli>t4lcal oxerclses upon the general con 
dirioTi id hod> and mind PbysUal examinations of 
ppoplH working in places which are supplied with 
poor air haNfi rtlwlosod a deoldud gain In weight and 
(best measure after ozonizing their air supply for 
Home weeks 

Ozone Is now considered a necessary constituent Of 
good atmospheric air It Is well known that air In 
cities and In all well populated places Is depleted of 
or entirely free from ozone owing to the abundance 
uf oxldisable organic matter In such districts The 
absence of such floating matter In the open country 
and especially In the mountains and on the sea is 
held accountable for the presence of osone and for 
the general healthiness at such places 

The uueatlon bow to Improve the air In cities and in 
closed places where people congregate Is a problem 
which Is just now reoeivlng some serious attention 
for the reason that by far the largest percentags of 
deaths among the adults in cities Is due to diseases 
resulting from bad air Perhaps the greatest destina- 
tlon of OiODlsers Is in the Held of Improving general 
air conditions for the powerful oxidizing properties 
of ozone can be put to a particularly practical use 
for purifying and deodorizing air Indeed It has been 
found that foul gases organic matter floating In the 
air offensive odors and everything else which Is 
commonly called air sewage is thoroughly oxydised 
and destroyed by ozdne Ozone In high concentration 
will kill any germ known to sctence in conoentra 
lion for breathing purposes its action Is different It 
Is well known that this matter which we have de¬ 
fined aa air sewage la a Bpe( tally attractive ground 
for bacteria, miasmata and other animal and plant 
life of the lowest order which thrive In cities and 
congested dlatrlrts In such small concentrations aa 
ozone la employed In ventilation its beneficial action 
Is probably Its deatnictlon of organic purposes It is 
usually unnecessary to employ artificial matter in the 
air rtther than the direct destruction of bacteria 
which has sometimes been accredited to It It has 
not been proven that ozone when diluted to the ex 
tent of one part In one million parts of air can act 
directly as a bactericide but U Is an ostabllsiied fact 
that even In such dilutions It acts as a deodorizer and 
destroyer of the food and favorite surroundings of the 
boot* rla thus depriving thorn of the conditions favor 
able to tbelr propagation Bo energetic Is the action 
of ozone on such undesirable matter that the pres 
ence In tho air of ozone rnn be taken as an Indication 
of the purity of tho air 

Osonlzers made specially for ventilating purposes 
are now on the market and arc made either of port 
able or stationary type There are several systems 
msnufactured In this conntry and In Kurope the 
latest one on the domestic market Is made either for 
aUrrnatlng or direct current and in various alsei to 
suit the requirements of the air spare to be taken rare 
of and is portable self-contained and adlustable The 
general plan of these machines la to draw in the air to 
be o/onlzed and subJoLt it to electrical stresses by pass 
Ing it through an air gap in which a silent electric dis¬ 
charge takes place and then discharge It Immediately 
(u the outside sir 

The cost of operation of such ovonlzers la as a 
iuIp vciy low The consumption of electric edrrent 
Is iihotit walla for circulating and ozonising 10 000 
to U 000 cubic feet of air per hour The oonceutra 
tlon \h of course very small and does not greatly ex 
ceed that found In the best outdoor atmosfAsre It 
should be mentioned here that a ri)mmon mtitake 
made in the installation of ozonltert for vanUtotlng 
purposes U that tno high a concentration of osona 
for breathing purposes is produced An exosu of 
OKuno In the air Is unpleasant to many people and 
while It cannot be considered dangerous stlU there is 
a posgtbiliy of producing temporary discomfort The 
(oncentivtioa best adapted for breathing purpoasa baa 
been a iubiect of tnnoh dlsousston and It baa bemi 
mipdsiy glten at from 0 Ml |o 0J grammes par tfnhid 


meur air fW dlraok braathtag a OoaMl t tratl m i of 
0 5 gramme is much too bli^ andi Omnld ba md^ramekr 
unpleaaant even for only a few mlftOtoO^ tlm igtvra 
that hw bean beat agraed open la a oonoa&tratloo lust 
a trifle talgber than tba natural ooseaodratloQ to the 
atmospheric air say about two parts osone to 1100 OOQ 
parts of atr or about 0 OOlt grammas osone par oubto 
meter atr A popular instructioa for the nie 6f aaoh 
ozonlzers la that there shooid be enough osone In the 
air that Its odor U Just perceivable at all times Oto* 
nlzers giving higher concentrstions tbsn 0 01 gram 
cannot be oonsldered safe, and In using inch appa¬ 
ratus particular pains must be taken to have the con 
lentrallon properly reduced by diffusion 

While one Is Inclined to regard these ozonisers 
skeptically at first still their benefits In every dsy 
life have been proven and demonstrated In many oases 
by medical authorities As a general means for im 
proving the sir and as a deodorizer ozonized sir has 
found ho rival and is bound to come Into very general 
use Numerous bouees hotels schools, theaters and 
restaurants and especially abroad the leading estab¬ 
lishments of this kind have been equipped with them 
and the reports on tbolr effectiveness sre generally 
very gratifying 

JfitesniifWotts AppMcafiofts->ThQ Industrial appH 
cations other than for water purification and ventlla 
tlon are manifold What I have said about manufac¬ 
ture ventilation and water purlflcatlon will give you 
a fair Idea of the possibilities along different lines 
and I have pel'haps treated these two applications at 
greater length than their relation to t hemlcal engineer 
Ing demands 

For reasons previously explained the use of ozone 
as an oxidizing agent In purely chemical Industries 
has not yet been recognized to any great extent Slav e 
however It has been possible to obtain concentra 
ttons up to 30 grammes of ozone per cubic meter of air 
which corresponds to two per cent of volume by means 
of a comparatively simple apparatus many possiblU 
ties present themselves of using ozonlved air for oxidi 
zatlnn process especially In oases where It is desirable 
that no foreign elemeht be Introduced Into the reac¬ 
tion 

By virtue of Its gaseous condition snd Its powerful 
oxidizing qualities ozone is an ideal gas for sterlllz 
Ing and disinfecting pnrposes T ike all strong oxl 
dlzers ozone Is destructive to anlnfal and vegetable 
life of the lowest order while to animals of higher 
order and to human beings It Is comparstlvely harm 
less There are several installations that are belhg ex 
perlmenled with in order to tost the eflirlency of ozone 
us a disinfectant one being tor example at the quaran 
tine station at New York and another one at the Pitts¬ 
burgh Hoipsopathic Hospital Judging from the re¬ 
sults obtained In sterilizing rooms bandages laun 
dry and surgical Instruments to hospitals It li be¬ 
lieved that ozone will ultimately supplant formalde 
hyde In disinfecting rooms and buildings The con 
centratlon used for disinfecting and sterilizing pur 
poses is of course rather high and should not be less 
than *} grams and preferably as high as 10 grams per 
cubic meter air The sterilization of sewage Is a 
problem which we will be confronted with In the near 
future In order to avoid the Increasing pollution np 
our riven and lakes and will be a very fruitful sub¬ 
ject for ozone some day and one In which U will ha\e 
lo show Its full worth Very considerable con centra 
tlonH are required for this purpose and 10 to 20 
grammes per cubic meter air will be none too high 

The uses of ozonized air In medicine are many 
but It is not within the scope of this paper to discuss 
them I»t U be mentioned that It has been used sue 
ressfully for Inhalation In cases of anemia nervous¬ 
ness fusomnla and pulmonary diseases or for local 
application In the treatment of skin diseases can 
cerous growths In obstetrics etc 

One of the largest fields for ozone In the future 
la the preservation of food products Elxpertments 
have shown that milk cream and butter can be com 
pletely steriUsed and therefore kept from fermenta 
tlon and souring for a considerable period of time 
eggs when stored In an atmosphere of ozonised air 
will keep for months without apparent change the 
effect on fruit is still more stiiklng as osone pre¬ 
vents the molding which starts on the outside of the 
skin In storing meat products It has been found 
that refrlgsratlon is greatly helped If the air In the 
storage rooms Is osonlted and that the temperature of 
the refrigerating room or chamber can he considerably 
higher In the presence of osonlsed air than under 
ordinary conditions As a preservative, ozone Is also 
destined to meet with oonslderahle use, supplanting 
drugs, sugar and sterlUzatlon by heat 

The apparatus necessary in the apptlcatloiis of 
osone IS very simple It is Ulustrated to Fig. S and 
conelsU of the drying bottle or tank^ contatotog suV 
pbniic acid calcium chloride or Ume Uto fan, blower, 
or air pump nooesMur to (iroulats the a^ thiWngh the 
oBonlser and the osonlser proper oontidlktog the Mih 
up traastormer Fbr exiNirtiiifiiibr wtoDMet it 
Pfttoi to ItoTO i r64;h lesttor ooltt in cofftortWh unto 



air peWh^r throwgli the abeOrtrtoi^ ito to tHt tf iM ^ 
gal meter to the oudn Udo, by meaito Of toh 
total T^ttue of air ^plsed can be meMMred^ 

Considerable eudoeea hMM heco aohletad by the nee 
6f oaontaed air to order to prerent the htwrth Of 
paraaltest ae for example, to the atorage of iUmr and 
flour products, to prevent molding Xt hat alee he<tt 
applied to many cases, eepeclAlly in gp gl aad sad )gsl* 
glum, to the fermenting ceUarS of hreweriSa, where tt 
prevents the growth of parasites and sdll hu no rS^ 
tardtog effect on the termenttog prooess The number 
of Hvlug bacteria in tboee oellars Is said to bf thereby 
eso greatly reduced, and It is generally found that 
those which are not directly killed are not capabto of 
reproduction 

Concentration of about 0 6 gramme ozoiie per cubic 
meter air Is usually adapted for this purpose Be¬ 
sides this a number of breweries have adopted the 
ozone system for the purification of tbelr water 

In the case of the manufacture of wines and liquors 
osone Is being used to a large extent to France for the 
purpose of destroying the empyreumaticai odor and 
oxidising the fusel oils to products which have not 
been sufficiently aged The action of ozone in this 
case Is said to be Identical to the action of aging and 
it is reported that wlnca and liquors are produced in 
France In from three to twelve months which cannot 
be distinguished from similar products which have 
been aging for from two to ten years Ozonized air 
Is also largely used for sterilizing casks and other im 
plements used by producers of wines and liquors 

The bleaching and deodorizing properties of osope 
have been recognized early and are now being utlUzed 
to a considerable extent to the case of fats greases, 
and oils of mineral, vegetable and animal origin 
Vegetable oils for example are not only bleached find 
discolored but also thickened and In the oase of anl 
mal products like tallow grease and fats, ozone has 
been found a valuable meana of Improving appearance 
and quality Rancid and other offensive odors can 
be entirely removed and It is possible in this way to 
considerably reduce the amount of waste 

In the case of sugars, as well as flour and starch 
oronized air has been found to accomplish bleaching 
very satisfactorily Its bleaching trifect is superior 
to even that of chlorine and Is all the more ctHklng 
ns it not cmly bleaches but destroys diseased parts and 
kills parasites which feed upon such products There 
are hundreds of other applications of osone to bleach 
ing such as for example delicate procesees like 
bleaching of ostrich feathers and fine fabrics In or 
dlnary laundry work osone surpasses the effect of 
bleaching chemicals and has the additional advantage 
of sterilizing the fabrics without Injuring the 
strength and flexibility of the fiber sueb as the bleach 
ing agents generally used for this purpose do The 
bleaching of wood pulp is also one of the future fields 
for ozone As to the concentration of ozonised air 
which is employed for bleaching it Is evident that ‘t 
should be as high as possible and an average of s 
grammes per cubic meter sir is none too high 

There are a number of purely chemical uses for 
ozone, and it is safe to predict that as an oxidising 
agent it will come Into much more general use in 
ohemloal manufacturing and research work than it la 
at present As an example I call attention to the use 
of ozone In the production of artificial camphor in 
the synthesis of rubber and the large field it win 
have to the future in the manufacture of perfumes 

The metallurgical Industry has srtarted to make 
quite an extensive use of ozone in the cyanide pro¬ 
cess of extracting gold and it is claimed that the 
yield has been Increased from 60 per cent to over 90 
per cent by means of ozonized air 

A field for osone which has not as yet been ex 
plotted but which Is bound to become important in 
the future Is the sterilisation of the water for re- 
frigeratloiL Ice made from water which has previ 
ously bew purified with osOne is perfectly clear and 
steillf, fikid wU1 ulUmfitfily flu a long felt want In 
this direction 

As a deodorizer there Is no substanoe which can 
anywhen equal otone and It li posalUe by mehns o! 
ft to remove to an tiisredlbCy abort time offensive 
odors to storage roeflis, glue and lefftoef faotorleA 
and. in other establiilmients noted for tfiOb’ disagree- 
abXo odore. 

The outline which I have given here of tbO acdom 
pUshmants and poaatolUtlas to this new field dhoald 
serve the purposa of calling attention to and awaksn- 
tog an totorest to a remaikable product whlok fat 
gSnsnil osetotosBS U Surpassed by very tow hf the 
tbousauds or suboUbMi kuoWu to cbWntstry Thmr^ 
no spe^ of^the phemlca} todustry wgffra 

osone tt tome Quumer or ether fin k 
I boHsvf tkor# m tow. If any or Ikto 

Insttttto wtft Wrt hud 

the SiUtofc 
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The Generation of Power* 

The Enormous Development of the £ner{(>' Stored by Nature 

By D S Jacobus E D 


No AflT hM deToloped within the iMt few years at a 
more rapid pace than that of the generation of power 
Thta development baa been In the line both of an enor 
modi Increase In the amount of power produced and 
In the economy with which It la generated With 
tlria have come developments In the electrical field 
and to olocely are the two related that the unit of 
measurement of efflclency of our power plants Is usu 
ally ezpreased electrically that is in the cost required 
to generate one kilowatt of electrical energy per hour 
or the amount of fuel or ita equivalent heat value 
required to generate a kilowatt hour 

The great advance in artlflclal Illumination brought 
about by the electric light the establishment and 
extension of trolley lines for city and interurban 
service and the distribution of power to both small 
and large consumers have heavily taxed the resource# 
of our central power plants whUh have been con 
tlnually Increased in capacity to meet the demands 
So rapid has been the adranee that what was the 
best practice but a few years ago Is in most cases 
not the best practice of today and It is no rare 
occurrence to see equipments which were up to date 
leas than ten years ago replaced by something better 
Tbs’ dWelopment of the steam turbine has had much 
to do with this—a development which has proceeded 
so rapidly that It must be regarded as one of the 
marvels of engineering 

Steam is today the ruling power Iland In hand 
with steam come the gas-engine and hydraulic power 
developments E^ch has Its own particular deid and 
any Individual case must be considered by Itself be¬ 
fore it is possible to say which fcfrm of power will 
be the most economical Of these three methods 
of generating power the hydraulic surely has the 
advantage as far as the conservation of our natural 
resources Is concerned but history has shown that 
the development of most water powers is simply a 
preUmtnary step to the Installation of an auxiliary 
steam plant to Insure continuity of service and in 
many cases the power demands become such that the 
steam plant Is eventually the more Important of the 
two What follows will bear more especially on the 
production of power by steam 

We often hear the cry that we are a wasteful people 
and that we should save our coal deposits and make 
more use of such natural powers as the wind and the 
waves These methods of producing power especially 
In the case of the wind have filled particular needs 
but as a means of generating tho large quantities of 
power now used for Industrial purposes they would 
be completely Inadequate For example let us con 
stder the power generated by a single steam turbine 
of 20 000 kilowatts capacity To produce this power 
with windmills each having wheels 26 feet in dlam 
eter and with a wind velocity of 20 miles per hour 
we would need over 6 000 windmills and If the mills 
were placed 50 feet apart they would form a line about 
60 miles long 

Again let us compare the power obtained from the 
steam turbine with that available from a wave motor 
If we should construct a wave motor which would 
convert half of the total energy contained in the waves 
Into eleotrioal current and which would be operated 
by a continuous series of waves 200 feet long and 4 
feet high. It would have to extend along the coast 
for a distance of about a mile and a third to give as 
much power as the single steam turbine The cum 
bersomcueas and cost of constructing such e wave 
motor would render It ImpracUcahle, whereas for 
certain uses where smaller amounts of power are 
needed a iffave motor might be developed to serve the 

L^HK^nslder animal power A horse develops, 
say^jHb^uarters of a steam-engine horse-power un 
dt^^wa^lo condlUona which means that about 
ItonM would be required to do the work of 
a|i|iale 30,0<KMc11owatt steam turbine 

Mw-eoasMaration of the subject from a theoretical 
At ii moat interestliig The steam engine 
Sipped in Its eflciency as compared with the 
gaa ettftae by the lower initial temperature of the 
woTibini Hold in the cylinder whereu the gas engine 
Is baadloipped as compared with the steam engine 
by pot beCsf ablo to make use of a low temperature 
at tha and of the cycU. in a steam engine a great 
Aart of tha worit la do^ie by the steam at a prescnre 
betaf tha atmoaphiere, degreo that the con 

d eP rt Pt le lowered being aTallahle for inoreas- 
int iShf irot^ and mpraasSitittiMt tbe lower Umlt of 
stem ttethtna id e«>acUlly adapt¬ 


able for utilising tho low femi»oratur( at tho ond 
of the cycle, in a gaa engine the lower limit of tern 
perature Is that of the hot gases at th( end of expan 
sion a temperature usually higher than the initial 
temperature of the working fluid in a steam eugliK 

Tho question Is often asked why a good arraugo 
meat could not be obtained by eombtiitng a low pres 
sure steam turbine and a gas engine so as to secure 
the benefits of tha high Initial temperature In the gas 
engine and low final temperatur* in the steam 
engine On W)rklng out an at tual example however 
It will be found that the work of the steam tux bine 
would be comparatively small amounting to loss than 
10 per cent of that of the gas engine so that the 
Installation of the steam turbine would not as a rule 
Increase the capacity or elflcloucy enough to warrant 
the additional expense and complication of the plant 

Many so called new cycles for the production of 
power have been brought out fiom time to time In 
most cases these cycles serve as an Illustration of 
the old adage that a little knowledge Ih a dangerous 
thing The Inventors often work out pages of thermo 
dynamic formulw to uphold thotr views Tn other 
cases the problem Is dealt with In broad geueralttlcs 
heat units being handled as If tlty werf packages 
that could be moved at will from shelf to shelf and 
so made to ])as8 from one part of the apparatus to 
the other without loss no <onelderatlon being given 
to the amount of surface required to effect tho trans¬ 
mission or to the radiation Inssis In some cases heat 
Is assumed to be transferred from one part of the 
cycle to the other no proof being offered that the 
Interchange will he possible that Is from a hotter 
to a colder medium Still other Inventors actually 
build machines only to find that this Is the moat 
expensive way of becoming <onvlnced that they are 
mistaken I have bad to examine many such schemes 
and in most cases It could he readily shown that the 
cycle was at varlanco with the well known laws Cycles 
that do not conflict with the laws can usually be 
shown to be impracticable when the sires of the parts 
necessary for an actual ma< hino arc computed and 
the radiation losses allowed for If we could but 
find a way of disposing of beat at a temperature lower 
than that of the surrounding objects we fould utlllre 
all of tho heat of the ocean or tho atmosphere to 
develop power Many of the schomfs advanced In the 
soH'alled now cycles are equtvaUnt to this and the 
inventors have wasted their energies In striving for 
the Impossible 

Much depends on the load curve of a power plant 
In obtaining economy If a continuous uniform load 
could bo carried many of the vexing problems which 
confront the power plant engineer would be ellm 
inated It is difficult to carry economic ally enough 
reserve capacity to meet tho dally peaks In the load 
Ihen again there are exceptional peaks which occur 
only at rare Intervals so that a considerable percent 
ago of the available power may bo d(V( loped only for 
a few hours every month or for that matter for a 
few hours ©very year Modern pracilu leads more 
and more to developing higher raMnga fioni boilers 
during such Intervals and a boiler should bo used 
which under proper operating conditions may bo 
driven to a capacity that is limited only by the amount 
of coal which tan be burned In the furnace Again 
It Is desirable to use hollers that may bo rut into 
the line quickly either from banked flreg or starting 
from a cold state 

Tho practice in this respect Is exemplified by con 
sldorlng the Installations of the Commonwc alth Edison 
Company at Chicago where the first 6 000 kilowatt 
turbines erected In this country were Installed This 
was In 1903 and eight boilers each having about 5 OOO 
square feet of beating surface were supplied for run 
ning a turbine Tho maximum rating for these tur 
bines was 7 00 kilowatts Later on 12 000 kilowatt 
maximum rating turbines were Installed eac h with 
eight boilers of tho some sUe as provided for the 
5 000-kllowatt machines Still later machints of H OOfl 
kilowatt maximum were run with the same ai/p and 
Diunber of boilers as the original machine s of 7 500 
kilowatt maximum 

The steam pressure In power plants of this rountiy 
Is usually about 185 pounds to 200 pounds per square 
Inch and about IBO deg of superheat le carried Tho 
economy of superheat In this work Is well established 
and represents the best practice 

The steam turbine Is becoming more and more the 
standard for large power-plant work both on actount 
of Its fuel economy and the low cost of alteiulonce 
Tha most ecoDomioal fus} pphsumpiJon under operating 


conditions that has sn far botn publlshul was nhlaliKd 
in a test with piston engines whem a kilowatt hour 
was turned out of the station for (ath 2 ’’OOO Btu 
contained In the fuel Ihe station refeiied lo Is the 
Redondo plant of tho Pacific 1 Ight and Power tom 
puny of ( allforula and the results of the UhI at 
which I was fortunate enough to lx present wire 
glNtn by Iht dcslgnoi of the plant in a pai>er pub 
llshed In tho Trnnsai tlnns of the Amerl an Hoclety 
of Morhmlral hnglnters for Iht fuel was 

( uUfornta crud< olt J lit load lurvc had two high 
{teaks and tha entile plant was shut down durlni, 
a lay ovM peifnd of foui and a half hours per day 
Tho 2'' 000 131 u repruuont the heat of combustion 
of the oil used {ter kilowatt hour net (hctrlcal out 
put foi the entire fifteen day period during which 
tho tost was run It Is a fact worthy of noto that 
this n suit approaches that to be txpocted for the 
plant economy of large gas englnts for tho elass 
of service (onsldorcd where the {towei Is variahle 
and reductions must necessarily be made for all the 
auxiliaries etc 

^Vh^U no reHullB for plant economy os gCMXl as the 
above have 1 m on publlsbcxl for st am turbluoa It 
Is only fair to say that the figures for steam consump¬ 
tion for turbines show that luttcr limn this cHonomy 

in he obi lin d unU r uniform load conditions When 
it tomes to plant economy ho much depends on the 
load conditions that It Is hard to compare one plant 
dhettly with another 

Wo have In this country many largo power plants 
in New Yoik we have the Edison Waterside at at tons 
an I the InterlHiroiigh station In Boston ths Boston 
bdlson C ompauy s station and In rhleugo tho Com 
moiiwealth IdiBon Company s stations two of which 
built near each other at Plsk and at Quarry btreets 
have an aggregate maximum capacity of over 200OQO 
kilowatts It is noteworthy that the first fOOfi kilo¬ 
watt turbines installod in this country which have 
already been referred to wire placed In tb© Plsk 
Street station about sc vcn years ago The rapid 
develoi ment In Ih© ait U exempllfled by tho fact 
that these turbines ate now replaced by others 
although at the time they wore Installed they ropre- 
sented tho latest advance In power plant pracllte 

The giowth In the consumptlou of power has been 
bo t normous that the question is ofti n asked Whore 
will it stop’ What is a luxury tonlay beeomes a 
necessity tomorrow Wheio onr grandfathors used 
the tallow dtp and oil lamps wo must now have a 
fiood of light rivaling that of the sun Itself Our 
streets aro Illuminated In a way that our forofatbers 
would have eonsldered Iniposslble and no one would 
wibh to go back to thi darkness that would tempt 
the highwayman and render travel difficult VentI 
larlng fan# are now regarded as a necessity and ©loc 
tri al current Is used for a number of household 
purposes We could not Indeed go back to the old 
(lays without giving up many comforts But where 
will this great liic roaso In the demands on natures 
coal pile land ur7 this we will have to leave to 
ethers to answer Let us stop for a moment how 
e er and compare what we are doing with that great 
silent source of heat and power sunshine The sun 
ahlning on ftie woild for a single minute Imparts 
as much heat us that oniatned In all tlx coal and 
oil prodiKCd in our country In a year and when wo 
make this compailson we cannot help hut apireilate 
the llttlem^s of our piidiavors and liave confident© 
In the great remperatlng poweia of nature 

Hconomy in Moat Froductlon 

At a lecent meeting of the French Agrlcuiluial So 
doty a palter was read by Messrs Gouln and Ando 
uurd dlBiiiBHlng the Infiueme of the ago at which 
cattle are slaughtered upon thi production of meat 
It has 1>een staled by some that the present uearclty 
of meat In Prance Is due to the method In vcigue of 
Blaughterlng animals befoie they liave reached com 
plete dtvdoiment Ihe authors consider that this Is 
an error und that stex k should be ulllUed as scon as 
the flesh has attained Its value as meat for the table 
this being lo the advantage both of producer and con 
Burner The total amount of hay fed to three animals 
up to th< age of years Is 33 long long This would 
suffi e for seven animals up to tho end cd th© socon 1 
year But the yield In meat from the rwven young anl 
mala Is in per c«nt In excess of that from tho three 
adults IhuH with the oamo amount of food materinl 
the bUk-K raiser can put much larger quuntIUes of 
mtat on ibo market by rapidly his stmk 
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The Bergen-Chri»tia»u» JSai|?«^ 

A Recently Completed Scandin*viaA Line 
D^' the Cni^Iieh Correspondent of the Scientific Amerioen 
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Onk or til iiKiht liriportfliit railway entorprlfios 
which lias bcfii (oiiiiiNttd Jn ItdUP(>p6 tvlthlii rscfut 
years Is Iho trunk standarJ gage lino that has been 
recently opcjK d at rohb tho Scandinavian peninsula 
for the purpoHf of piovldlng dlrctt tommunlcatlon 
bctwicu Bcifi n on tliL Atlantic seaboard with Chris* 
tlunla Jho mctBHlty for nuch a link has been sorely 
experbnrfil for nmny jt_arB paat, but tho englnearlng 
rtlffloiMUs confioiiting the sc hr mo were of such 
tv itiuModuim (haracter as to prevent Its earlier 
n tion 

]Ji( Mnn wiiH Hrat projected In 1870 and was 
(HiliiiaUd to hr about 320 miles In length It 
wjiH n ill/cd from the flrtt that construction 
uoiild h diillrult inasmuch as tho mountains to 
he nr^gotlalnd rlsL very abruptly from the sea and 
till interior plateau Is storm swept throughout 
the whole year However two engineers were se 
lerlPrt to ascertain Its feasibility Their report ' 
was of such a favorable nature as to Induce the 
outhorlt tea to Banotlon tho first part of tho 
Bohrme whifh entailed the building of a meter 
gage line frmn tiu see to Vossangun at the foot 
of the mountain range a distance of about 67H 
miles The work was commencod forthwith^ and 
was opened for traffic In 1883 

The extension of the line eastward was not 
abandoned but the main dlfflcnlty was to find an 
easy passage tbroiiRh the mountains This was a 
difficult matter as the range Is so broken tip 
The engineers made several preliminary surveys 
and elaborated several routes but In any case ex 
tensive tunneling would be reQulalte These prep 
aratlons occupied elevou years and It was not 
until 1894 that the actual extension was sane 
tloned Fven then the authorities only decided 
to proceed as far as Taugevandet 114 miles from 
Bergen leaving the further extension open for the 
time being 

Tho engineers pointed out that owing to the 
lango dropping su precipitously Into the soa with 
an absence of wide valleys the line would have 
to rise to a great altitude to secure a favorable 
grade They also emphasised the fact that ow 
ing to tho exposed nature of the Interior tabls 
land rain and snow would also remain a serious 
problem The enow In parth ular was a sore 
question and to gather reliable data concerning 
Its fall drift, and ao forth several meteorological 
stations were wd up In 1884 and dally observa 
tlons made llieso revealed a rather remark 









also that sxtrsms pracaotiong would have to bo dh 
ssTTod to koep the llxto opon and to mitigate the evl) 
conaeque&ceo of tho driftlbc mortmont by moasa 
of extensive defengea In the form of wooden aeraana. 
In all nine routea were drawn up and anbmltM to 
Parliament The outatanding feature of theaa route# 
was the piMiu of pen«trattn< the range from the 
coast aide. A tunnti could not be avoided* and the 



Iti aaoent of tho rdnge Immediately* riatna from IM 
feet above aea lavel to the Taugevandift aummlt at 
44S0 feet Tbe Qrav^ala tunnel which la the 
work of lu kind In borthtfn flhixkipe, haa lU weatem 
entrance at about 96% mllea from Bergen* at an ele- 
ration of l»U6 feet above aea lereL From the Bergen 
portal the tunnel has a grade of 6 per cent for mom 
dletanoe, followed by a atreteh of 3 per cant to Iti 
hlgbeat point* where ther^ Is a dead level stretch 
690 feet long* followed by first a 3 per cent, and 
then a 6 per cent downward grade to the eaatem 
portal the dttqp continuing ubtil Myrdalen, ap 
prosimately 100 miles from Bergen* where 3*339 
feet altitude Is reached 

Owing to the timber line in thla district being 
at a 430 feet attitude* ao that the tunnpl pcrtali 
are fully exposed to wind and weather Ita eon 
atmcvton waa an exacting task Boring was car 
rled out from both ends* the contract price being 
9808 000 complete For the supply of electric en 
ergy the Kjoa Fall was harness^ and the our 
rent transmitted to the two enda of the tunnel 
the aggregate of the water turbines on the weal 
end being 280 horse-power On thla aide two 
Brandt boring machines working at an average 
pressure of 80 atmospheres were used togethex 
with four Frdllch and KlQpfel pneumatic bortni 
machines as the former system could not b« 
used for the full section. On the eastern aids 
hand boring was resorted to The estimated raU 
of progress was 197 feet per month on tbe weel 
and 60 feet per month on the east side, reapee 
lively The results of the first years working 
however werq so far below tho estimated progress 
owing to the extreme hardness of the rock that 
tho contractors had to improve their methods In 
order to bo able to keep to the contracted time 
for completion Accordingly on tbe east aide 
band boring was first superseded by electric bor 
log machines driven by a small petroleum motor* 
but being unsatlifactory were discarded In favor 
of pneumatic appliances with which such ad 
vance was made that tho two headings met two 
months before the contract time The tunnel 
however was not completed for nearly two years 
later which delay however exercised no slgnffl 
cance Inasmuch as the adjoining sections of track 
were behind owing to the st^arclly of labor 
This latter factor proved a difficult problem 
The works were far from civilisation and owing 
to the exposed position of the site the privations 
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THE BKEOEN CHBISTIAMIA BAILWAY 






TRAIN mCKROlNU FHOM {UHgUNflA tVVttVih WITH 
BNOSr SCOOP OH I^OaSOTITK 


MVBBALKBr WTATTON BBOWUTH BHTaavOk «A 
ilEAVgaALS TCHkBL, 17,430 FRIT tOKH 


able Btttto of alTalre It being found that snow fell every 
month durliiK the year and that the average fall dui 
Ing the wlnur whs 11 f( ct (hep Us movement was 
also eitraonlinpry owing to the hp\( itty of the winds 
which caught tht Boft dry snow and plied it Into 
drifts which formed as much ae ifiUj feet deep Even 
tu the msnth of AugiiMt In the Bht lUrtd places* diifta 
were found over 3 000 feet In length by 6 feet deep 
These observations sufficed to demonstrate that con 
structlonal work would be arduous and difficult and 


most feasible route was one Involving the boring of 
twelve tunnels aggregating 11% mllea In length In 
the total diatanee of 47% mtiea through the range 
from Voss to the summit oC Taugavandet Tbs most 
formidable was tho Gravehals toamfi^ 17.490 foot In 
length Tbe steep grades and ahi^ curves which 
wore nocessary to preserve aUgnamut vero also vital 
factors 

The govemmeat however accepted the Gravehkls 
tunnel route After leaving Vottp the BM *^***vnWt 


were to severe that men r«^aed to be attracted to the 
spot* etpeolally aa they oouM secure plenty of Vrmk At 
tbe same wag«| In more oeimentat centers. The ohn 
dlUcms tmder which the tnxmei wu drtm wsr« o«^ 
uimy ufileiie. Ofice work had to be kamhdel dar 
some alk weeks ei^lhg tp an avalaace etMbtfifihtio 
the power house ot the west aide* and aktrylfig 
of It away On aaotkmr ocoeaioii a fl# 

beepupe ah ^ wS 
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(llmatA WHS also another dotorrent factor In rapid 
(Oiistrucllon 

Aftnr IssuInK from the Gravehals tunnol the line 
(Oinraencts another ascent rising 1411 feet to gain 
the summit at iaugevandet 14 miles beyond 
Ion When the line has traversed miles east of 
the Gravehals tunnel the grade being located high on 
the mountain side another long tunnel the Rein 
unga is entered This Is the second most Important 
work of this class on the line system being 5 217 feet 
In length and with a continuous grade against east 
bound traftlr of ono per cent for the whole of Its 
Uiigth This tunnel was luired throughout with elec 
trlt lioring ma<hlnes tiu current for whbh was se 
cured from the powoi statl )n on thi cast side of the 
Gravehals undcirtaklng when 10ft hoist power was 
set aside for this i iirposo 

lu June 1898 while woik on this section was In 
progress the governTOent clecldcd that the Uiu should 
c ktc nd < astward from Taiigevandet ria Gulsvlk and 
Roa wheio it was to be linked ui with the existing 
vustern railway system Attor 1 avlng Taugevanctet 
the df*s(ont Imniecliatc ly c mmci and the giado Is 
much oasU r than that on the wc stcrn mountain 
slopes the total drop between laugovandet and 
Ilaugastol ZV/^ nilleB ftcrthoi on being ni proxl 
mately 960 feet Jhe countiy la then gently undulat 
Ing for a short dlstainH wlun there comes another 
sudden descent to Aal at 169 mllos from Bergen at 
an altitude oT ah ut 1 4)4 bet On (tie eastcin slopes 
of the niountalnB ovcln^ to the valhys being wider 
the alignment nf the line was applet tably facIIIUted 
The descent still conllnms until at Bromtna 205 miles 
oast of Bet gen It Ifl at an altitude of about 400 feet 

Ibo grade is gently undulating onwards to Ouls 
vik after whhh Is another slight asc^ent to ovenomo 
the foothill lange wlilch Is pierced at Haversting at 


keeping ft open for timflk Throe Amortott rotiur 
plowa are uoed In wlntor «ii4 on* Ik ohrojk kept 
ready for serrlce oa It hit to he retfolaltioiiid on one 
or more occasions every month during the year and 
a heavy snow block In midemiimer li by no means a 
rare occurrence The provision of the line however 
has reduced the time of transit between Bergen and 
Christiania from 64 to 14 houm, and Is on Important 
highway for traffic Numerons extenolons are already 
projected with a view to bringing the eastern and 
the western industrial centers Into eloesr oommuni 
cation 


Expiration of tHa Bradflwx Patonis and tha 
Manufaoturw of Aluminium 
Thk patents covering the fundamental proceese# for 
the electrolytic separation of alaminlum as originated 
by r M Hall expired some years bock December 8th, 
1M08 and February 2nd 1909, marked th^explratlon 
uf c S Bradley s patents for a continuoudlimeea. It 
Is thus perhaps an opportune moment to give some 
atteRtlott to the general subject 
( hem leal and geological investigations disclose the 
fact that so far as the terrestrial crust Is concerned 
aluminium Is the third most abundant anbttance Tet 
aluminium Is not cheap How then is expenslveneos 
to be reconciled with abundance? About 1885 oluml 
Ilium was worth approximately |12 per poupd The 
great fact which makes the apparently contradictory 
ono consistent is that aluminium has been exceedingly 
difficult to Isolate from its compounds But In combi 
nation with other elements It forms so it has been 
(aU iilated 7 81 per cent of the materials accessible to 
us Its price to-day is Quite low comparatively to 
what it has been so that It is coming into large use 
In industrial applications 

Aluminium was first isolated in 1827, but Its form 


ni 

■Jeel Thfa could be UmA beic^ lifcf m tfb f 
would itm, so tt«e Inventor sutoe, oeWe tk# doAbl# 
punwoeot prQCecttbf the IheUI te«Ml ohd of ^ 
one of the eleetrodee He eudkvabi ilka Ql thd osn 
era] cryolite and at the fluoride of aluminium^ la pfe- 
per prwrtioiia, os the proper constituents of the sotv 
ent. The olnmlnltun melts and ooyeota in dlohaiea tm 
the negative pleotrode-^ the carbon Ilnlng*-and 
drops down to tb» bottom of the crucible The speolfle 
gravity of the metal is quite low (about 2 5 When 
solid), but that of the Uth is lower ftlU. 

In oorrying out this procsss of Hall In a oommerclo] 
manner perhaps the moat noticeable departure bos 
been In connection with the manner of fnsing the ma 
terials entering Into the bath and of maintaining that 
fused condlUon KoU prescribed an external appUcst 
tlon of beat He probably thought of no other possi 
biUty But in pjmctlee it has been found desirable to 
supply heat by means of the same current which eflecta 
the electrolytic action A heavy current is needed to 
perform the doable duty At Niagara Falls the Hall 
process was early carried out in the following way 
Long carbon-lined Iron tanks were provided These 
constituted the cathodes or negative electrodes With 
In these tanks the materials for the both were placed 
Into the bath a row of carbon electrodes depended from 
n longitudinal support Thus were Secured the posi 
tlve and negative ends of the circuit A number of 
these tanks were connected in series The aluminium 
ore used was bauxite, on hydroxide of aluminium em 
ployed to furnish the alumina (AliOi) for the bath 
Bauxite 01 found In Georgia and Alabama contains in 
the neighborhood of 55 or 70 per cent of alumina. In 
the oloctrolytlc ocGon which takes place the alumi 
nlum melts and drops down to the bottom of the tank 
tho oxygen set free from the alumina it has been said 
attacks the carbon of the anodes and forms carbon 



HU altitude of 4bft fevl I y a tunnel 7 644 feet in 
kugih wblth owing to the banlncBB of the rock 
proved a difficult undet taking work being carried out 
first on time then by contract and Anally by piece 
work In order to ntcehrate progress Issuing from 
the tunnel the descent Is effected with easy grades 
to mile Z6214 when anothei sharp clUub becomes 
necessary from 3(H) feet to 1 000 feet through Vass 
Jd and an Immediate eQually steep (bKent Into Roa 
where a Junction with the eastern railway system 
leading Into ChiJstlnnia la efTectod The total length 
of the line from Bergen to the capital Is approxl 
mately 306 miles 

Altogether there are no hm than IS4 tunnels on the 
line representing a total length of about 24 miles 
The constructional work entailed the excavation of 
nearly 35 Boo Ono tiiblc feet of earth and 28 000 000 
Lubb fee t of rock on the high mountain soctlon 
while the consumption of dynamite for blasting ran 
Into 1 640 000 pounds lluro are 'T stations between 
tho two tormlual points and owing to the later ex 
tension of the line eastward from Voss being of stand 
ard gage tl at bt tween Voss and Borgpo had to be al 
terod fiom tho motor gago to secure uniformity In 
addition to thf tunnels tlirre are fourteen large 
brldgts the largest throe of which are in masonry 
one having a spun nf 160 feet and another being 666 
feet In length with eight 70-foot spans Owl&g to the 
eximsed nature nf the line In upper sections 
above tho timber line extensive fencing as a defense 
ogaluat drifting enow was iieopssary beside the 
track these soretug being alTnaat continuous for 60 
miles between Mjolfjeld and QJetlo The line passes 
thronith a wilder stretch of conntrv than any olhor 
Furopean ratlwa> The winter lasts nine months, and 
sometimes Jpnger the snowfall Is heavy and the rain 
storms terrIAe with a tremondous downpour The line 
cost about |i5A00 000 to bulldv and the difficulties of 
oppstmtion only oqualed by those experlAced M 


THE BhRGfcN-tHRISTIANIA RAHWAY 

waa then only that of a powdor and this powder could 
not at that time be melted into a coherent mass In 
deed It was not quite pure A quarter of a century 
Inter tl8G4) Devllle succeeded In obtaining It In a 
form which could be melted without oxidation In the 
early part of 1856 aluminium Is said to have been 
worth about |90 per pound but by automn it had suf 
fered a deUlne of 70 per cent Three years later the 
price was about |12 per pound At this point it re 
mained until about 1886 In 1887 it fell to |8 In 
1888 to |4 84 The following year when Halls funds 
mental patents wore Issued the price tumbled to |2 
During recent years It has been merely a fraction of 
a dollar Up to about 1856 there had been produced 
a total of perhaps something over a hundred pounds 
At present It Is manufactured In thoosands of tons 
annually In nature aluminium occurs as a more or 
less pure oxide in the form of corundum sapphire 
ruby and emery But the ores from which It Is now 
iommerclally obtained are chiefly bauxite and cryo¬ 
lite 

While still In his twenties Hall sought and found a 
method by which aluminium could be obtained eleotro- 
lyttoatly In the successful application of electrolysis 
use Is made not of an aqueous solution of the alumi 
nlum but of an anhydrous one He found that a bath 
conristtng of a mixture of a fluoride of aluminium and 
of a metal more electro-postUve than aluminium (as 
sodium etc) would when at a suffloiently high tarn 
perature dissolve the oxide of aluminium (alumina) 
Two electrodes are now Introduced Into this heated 
mass and an electric current of proper eleetromotive 
force is sUrted At the positive electrode, oxygen will 
be given off. at the negative electrode, idumlnlum Is 
released Now it will readily be understood that. In 
proottcally carrying out thia procedure, It wouM be 
necessary to moIntolD the heat of thrhatk lUU't pat¬ 
ent (No. 400,766) spectfles the uae of a suttOble turnooe. 
The vessel oontolnfiig the both mtgkt ba of iron or 


moQoxldo The chemical equation for thla reaction Is 
ALO, + 3C=:2A14-3CO 

As this gas rises to the surface of tho heated bath it 
bums to carbon dioxide Tho formation of the carbon 
monoxide (CO) at the anodes Involves the consump¬ 
tion of carbon at that point Bo it waa found neces¬ 
sary to lower the Une of anodes Into the bath as time 
went on 

The ore which Bradley seems to have bad particu 
larly in mind was cryolite the double fluoride of alum 
Inlnm and sodium found on the coast of Greenland 
However the Greenland ore contains only about 13 per 
cent of alumlnlufD Its use Is attended with the dlsen 
gagement of an impure fluoride gas. With bauxite on 
the contrary the disengaged or resulting gas Is only 
carbon dioxide which may be discharged Into the oj^en 
without 111 effects 

One may wonder why it boa seemed desirable to get 
away from the use of external heating It was found 
that action on the crucible both from within and from 
without resulted In rapid detertoratioiL 

Ths modifleaUon of the original process of Hall 
which eliminated the external method of beating the 
bath Seems to have been due 26^ a Bradley The 
broader of hts two patents appesvk tp be No 468,148 
which was Issued February Snd 1892 Let*bt consider 
the process os here dlKlosed. In a pile of the mo* 
terials In pulverised form from which the aluminium 
la to be electrolytlcaUy derived a cavity Is made at the 
summit To begin opsratlons two electrodes are first 
brought Into ooptact, a suitable current having been 
turned ep and on are lomed The electrodes witii the 
arc between them ore now pmhed down Into the heap 
The moteriiUs In tfie impiediote vicinity of the aro ore 
fused BitMie the fused loalerlai forms a fair oqu. 
doctor, the on now ososse But the fused, ecmdttfos^ 
*n nwliitkliM* ftWMM «f MW«Mt ^ 

th« pMMM ti tto tMimid Ttt« altHiUMiBft ti mi 

»t tk« filtiiitv* alMtmM. «••• M 
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g# jMN nrMft auMKtat di 44 M M pro- 
UMOf^ro. 1%0r*tlW0M<«BkM«^.)lt«OO(n0O« 
rpMlop^ of^oaiatoti^ r*nriog tko iwriMM Howvrtr 
gjil motwtel nor be eoptaeO to o holder protected br 


I RaAd m bMT been the devetopment of the internal 
i corntroetton enxine in comparlaon with that of other 
^ prime movera It ta worth conaldering whether prog 
reae might not have been even faeter bad It not been 
for oertain wideapread mlaconoeptlona ai to Ita aci 
entlflo baala The hiatorr—abort aa it la—of the in 
temal combuatton engine containe aeveral lostanief 
in which for a period of tome year* the moat powei 
ful authorltfea on the aubjpot were urging the arrept 
hnce of Incorrect tbeorlea and were drawing quite 
wrong deduotloDi from the practical obaervatlona they 
made Aa It la proverbially eaay to be wlee after the 
event ao It la now eaay to aee the many grave errora 
and mlatakea that were made and to reaUae In ad 
ditlon how with a slightly fuller conalderatton of the 
matter they could have been Avoided 

The two chief direction! in which a reveraal in the 
generally received opinion has been found neceasary 
are ttaoee briefly denoted by the terms atratlflcation 
and gaseous speclflc heats The former of these un 
fortunate mlsconcepttona had a great influence on the 
development of the gas engine The idea underlying 
it was Introduced by the Qennan engineer Otto in 
the year 1876 when he patented hts famous engine 
His idea was to increase elllolency so that the then 
very high rate of gas consumption should be reduced 
to a more economic figure and that the noise and 
vibration due to the running of such plant which 
was so undesirable a feature nf Ita operation should 
be minimised To bring this about he altered the 
way in which the charges of air and gas were ad 
mltted to the cylinder Hla plan was first to admit 
air then a poor mixture and finally a rich one Fur- 
thermofe he was (areful to keep in the cylinder a por¬ 
tion of the burnt products of the previous explosion 
This he claimed had the effect of arranging in layers 
—or stratifying - the different kinds of gases and 
gaseous mixtures Next to the cylinder there was 
to be a layer of burnt producti then a layer of pure 
air then a layer of a weak mixture and finally a 
layer of mixture of full strength This laminated 
mixture was to be Ignited at lU richest point and 
the flame was to proceed from layer to layer this 
It was argued would have two benefits—the provision 
of a cushion or buffer between the explosion and the 
piston and the lengthonlng of the time of oombua 
tion to a period approaching that of the whole stroke 
In point of fact these deductions were not correct 
The charge as It comes into a gas engine cylinder 
does not stratify aud any part of the gaseous sub 
stance would act—or fall to act-as a buffer equally 
well Indeed the way In which corabustlon pro 
ceodcd throughout the cylinder was not different ~ 
in any material way at any rate—from that cua 
tomary with the gas engines which preceded the 
Otto patent Although this was so Otto produced 
an engine which was a great improvement on any of 
its predeceasors and this undoubtedly Influenced those 
who listened to his arguments Even men like 
6laby Desar and Brum well supported his case when 
the fight over the patents had to be faced and 
largely aa a result of their support the Otto patent 
was enabled to rule the gas engine tudustry for four 
teen years Onee it lapsed all manufacturers eagerly 
adopted It From this mlsnndentandlng of the prln 
rlples of the operation of the engine there Issued the 
temporary creation of a monopoly and the conse 
qnent compulsioD on all other manufacturers to use 
tiutr Ingenuities in the manufacture of less efflclenl 
models This error in a pioper understandin x of the 
principles of operation greatly hindered the develop 
ment of the engine 

Had it been realised In 1876 that the real merit of 
Qtto'g engine was its mechanical perfection coupled 
with the adoption of '^compression the patent could 


Cbt nsfttstd nAtertAl Again the pile of material 
may be placed on a carbon elab which together with 
a small oaibon forms the negative electrode To begin 
operations* the arc Is developed between the large and 


scarcely have been upheld slufc Dchu de 'Koihan In 
1 H68 had filed a patent laying down in the clearest 
terms the ideal direction in which gas engines should 
be developed and bad placed great emphasis on the 
necessity for compressing the charge before igniting 
it Not only this but in the previous year 18B! 
Gustave Bcbiuldt In a paper read before the Ineti 
tution of German Eugineers had adviHSted (umpres 
Sion it seems In fact that the idua was much in the 
aJr and was seUlng the imagination of many wotkers 
Nevertheless from 1862 to 1876 no engines w< re made 
to work on this principle and the greit move for 
ward was left to Otto Although Otto adopted this 
method he attributed its success to mor« nu\el rea 
sons than compression the matter thus btcamo the 
subject of a patent and otheis wore forbidden to en 
ter the field Ottos idea that combustion continued 
throughout the stroke stood Ita ground foi a very 
long time despite all that students of the subject if 
combustion could say to the contrary Indeed it may 
be said to have some life still though of a not very 
vigorous kind It is possible that iu special cases 
combustion may be delayed by the oxlsteme of 
pockets in the <ylinder or by akin offecta but It 
is doubtful whether such delay occurs at all In nor 
mal circumstances This is however one of the 
points under Investigation at the hands of the Gate 
ous Explostoni Committee of the British Association 
which was appointed at the I^icester meeting to re 
poit upon this and other allied matters Mention nf 
the work of the committee brings us naturally to the 
consideration of the other of the great faltai les which 
have blocked the path of progress in the gas engine 
industry and which the committee has done much to 
tlear up The amount of this blocking* is different 
tKith in kind and In degree to that due to the strati 
fication fallacy It has not bad the effect of cieat 
ing a temporary monopoly but It has deprived the 
gas engine designer of the scientific guidance to which 
he is entitled to look It is as though a traveler In 
a little known country should find all the sign posts 
turned through an angle sometimes large and some 
times small but always unknown A wise traveler in 
such circumstances would probably pay no attention 
at all to any of them and this is very much what 
the gas englno builders have done They ceased to 
believe that the theory of thermodynamics was going 
to be of any use In the practical work of engine de¬ 
sign The temptation to adopt this attitude became 
the greater as manufacturers realised earlier than 
the scientists that there was something wrorg with 
gas engine thermodynamics The common scientific 
i henry taught that gas engines were Ideally capable of 
a much greater Increase In thermal efficiency than 
the manufacturers kuew to be possible Tho reason 
for this discrepancy was that tho srlentlsts woiked 
out efflcienclea on the basis of constant specific beat<) 
whereas the manufacturers worked with a real sub 
stance and not with a dream atuff Theorists 
taught that the amount of heat contained In the gase 
ous products in a gas engine was exactly proportional 
to Its temperature whereas in point of fact the 
amount of heat reckoned from 100 dcjg C instead 
of exactly doubling between temperatures of 1 000 deg 
and IMO deg C was really nearer the ratio of 2% 
to 1 The difference between 2 and 2% Iu these cal 
culatfons as In most others la very gieat and ion 
dera the old theory Inapplicable The suggestion from 
the scientific side that there was something wrong 
with the basis of the old theory came from France 
where two eminent physicists MM Mallard and Lo 
Chateller measured the spc-clAc heat of different gases 
at various tempera!iireg and found a very marked 
difference In the values for high and for low tempera 
turea 


small carbons as before When the acUon has pro¬ 
ceeded far enough to provide a fused mass between 
the slab and the positive electrode tho small carbon 
may be withdrawn 


This Id a wag not at first receive 1 with mueb 
cordiality in England and even now the accuracy of 
tht French llgtin s Is douiled bUll (here has bf'cn 
a great shift in the loint of view and the Gaseous 
Fxploslons Committee which contains rcprefientatlves 
of all sohoolfl has admitted the lealltv of the French 
ihyslclsts 8ij,g(atiou as beyond doubt although de 
clloltig to commit Itself to actual Oguies pending the 
result of certain experiments now being undertaken 
notably by Mi Dngald Clerk and by Prof Hopklnson 
Ihft committee has however given In one of Its re 
ports a curve of specific heat which is considered to 
Iw accurate within 5 per cent It Is not difficult to 
show by the use of nuih a curve that a gas engine 
which was previously thought to bo capable Ideally 
of 51 per cent effleUnry is reallv only capable of about 
43 ptr Cent when tho real nature of the actual work 
ing medium Is taken Into account as naturnlly 't 
should be This Is only out Instance but the prlncl 
pl« applies to all engines It cannot therefore bo 
thought Ruiprising that gas engine manufacturers 
should have louked s )m what aHkaiicn on gas engine 
thermodynamicB Had this grave misconception as to 
the nature of spoclDc hcaU not atlsrii thcio cou be 111 
tlo doubt that the deslgnir would have been able to 
benefit matci tally by sclc ntlflc guidance in a way 
which the circumstances described made Imposalblo 
In spite of all difficulties however gas engines are 
now built for the maiket which achieve thermal ef 
fi lenc y as high as SO per cent of the theoretically at 
tainable limit for the cycle upon which they work 
And it will be interesting to learn later on tho cor 
responding penentage of Mr Humphreys Ingenious 
gas pump which works on a different cycle to that of 
most gas engines and should have n higher range cf 
effifiencles Within its horlion 
As an instance not of the effect of prevalence of 
error but of a condition of entire Ignorance we may 
lofcr to tho recent work of the Onseoas Explosions 
Committee in the direction of radiation No ono had 
suspected previously that gaseous radiation played 
tho Important part it does in gas engines particu 
larly In those which operate at high temperatures 
Indeed It has yet to be definitely settled whether tho 
glowing gas is very transparent as Trof Hopklnson 
says or merely fairly transparent as Prof Callender 
Raya to its own radiation in the former case tho 
phenomenon is volumetric and in the latter it would 
be partly a surface and partly a volume effect It Is 
now beyond doubt however that the amount of this 
radiation rises with extreme rapidity onco the tern 
peratun exireds a certain amount and this accounts 
for an important fraction of the conslderahln heat 
loss -it BUfh t*‘nippraturps so j rovlding a hitherto 
unsuBpected reaaon for keeping the temperatures as 
low ns practicable With a rich charge and a high 
comprcHBlon It is not eaay however to keep tho tern 
perntur* low uiiIphs on Ihe cyt le followed by tho 
Diesel engine where the fuel Is admitted by eaay 
stages Instt ad of all at once 

To rorai itulate ihe erroi of stratlftcnilon was 
tho moans whereby a paitlal monopoly to manufsf 
turc was secured and It prevtnted the best men not 
already working for the Oti j | eopU from dtvoluplng 
their own engines on the Hikr along whhh useful 
progreHfl alone was possible Th( error In gaseous 
specia heats which still remains In many books on 
the subject has put the manufacturer out of sympathy 
with scientific work os h© felt be knew l^etter J be 
existence of this error is now reallr* d but it must Im a 
few vears before the new exiJerlmental work of the 
physicists has been sufflclentlv Bcrutlnlred and verl 
fled to enable science to venlnre to give a reaponsi 
hie lead to thoso who as manufactmers have for so 
long had to depend on themsilvos —Tfcf hnfjinrer 


Scientific Error and Gas Eng^ine Design 

Necesettry Keversals of Former EnSineermg Opinion 


Th* Mixlni^ of Concroto 
THk ohafftkm at to how much water should be 
tuiod Ik nslifiiy ooBOrete has often rome np for dt»- 
Mission asMBA BnAinesra in Europe and opinions 
seem to tM Atvtdsd in this regard Tb© German Con 
Aibooi|itt4ff bui hooA giving this matter lU at 
foi^ ooms t!m0 ggsl:^ apropos of the standard 
of In order to elnct 

tOM hy pfeparing concrete 

fa ^ ^ dlfloroot workmen A 

prniwwi 

m m$. oohm • 


period of five years these men put through a series of 
tests as to resistance to various strains These ©x 
perlments are now completed and the teKults have 
been published Among other resulU the work carried 
out at the testing laboratory of the Stuttgart Tech 
nlCAl School with samples made at the laboratory 
Itself by the same workmen and under the same 
conditions showed that for a proper compoeltion of 
concrete the maximum strength appears to bo ob 
tallied by nslnc the smallest possible amount of water 
oompotlblo with the production of a good mixed con 
oroU 


Hoviv 1 the use of the mtnlnium amount of 
water r quirts the gieat st are and lan only be prac 
ttsed by vciv skillful workmen Otherwise It is to be 
feaied that th* (oitrniR will not be homogeneous Tht 
concluRion Is drawn that In pioportlon an the work 
men are Uss skilled greater security In given by in 
trensing Ih© amount of watir It la also to be tioii d 
that other fat tors enter Iu htre such as tho variable 
humidity of the sand gravel et* variations In the hv 
gromeirR state and temperature and others and that 
thes^ also have an influence on the amount of water 
needed 







SOErmnC AMERICAN SUFPLEHBNT Nb. tt» WMtl 

Relics of the Spanish Armada 

How a Treasure Ship was Located at Tobermory Day 


Amu kt^tplng thmi mtuiiiy biddin frum human the title of that noble family to the ownerahlp of 
(yes for three hundrtd and twenty tvio years the whatever the waters of Tobermory Bay held of the 
waters of Tobermory Buy off the coast of the Island vessel of the Don hae been undisputed 
of Mull 1* nalaud have ut last, given up some of their The tradition of thle particular bit of the stormy 
treasiireR in the fonn of u motley col lent ion of bat history of Bhigland haa scarcely changed in a single 

tered and woin of no value except to historians point lu sptte of having been handed down from 

and antiquarians hut to ttum of priceless worth as father to son for three Lenturiea and the recent dll 
they tell th storv of tin tragic end of the famous fovery of the roltci has only added to Its authenticity 
Spanish Arniada hdttt aud more graphlfally than The name of the vessel which was blown up has been 
could pagps of hisiorlcs spoken of as the Florida in old re<ords but It was 

Cai>t Burns tlie principal wreck officer of the Qlas really the Florencia a Florentine galleon which 



Dy ('Oiirtesy of ttao London Qniphio. 

THh HhAHCH FOR 8UNKBN TK>ABURE AT TOBERhD-tRY HOW THE SPANISH ARMADA 
SHIP WAS DOT ATED AT BOTTOM Oi THI- BAY 

n ant ffrth «i at lah \ ninda 1 | «hirhwHk In Tol i rmory 11 h> late f Mull In tic ut tmn of UAS Tit vcaatl which haa now 
btt Ixit M Ik v^Uibttl Flnnrla nn f th Itallat coi tit ircnt h tl Hpatitab A mada which la aaid to have tarriod thirty 

1 Dll I [Itca roiHht n btanl ^t 1 l^llMr f ili wc i i a I iv alren Iv liocn recover <<1 together «tltb large quaulHloa of black African 

Htt M )I e ai J h f h t I ad Imhla nh >rtl hlJi* KiablAanla niukkotfl aid atlhtfoa 7h« Fioccf-of Sight Myndteata wbith 
la n Id Ui k ih hjxI f r ih nnk ti m-aaun haaiarrli I on 11 eraih i a mIhl^ Augue 1910 with divcm a borer alnUlar to 

If r I kligari lai u I and a p w rfnl ii ti n plant ill f whl h may h« « n at h irk iii ihi engraving 

bow Salvage AsBOdatiou who was In charge of the came from the Levant one of the Italian poiaeulons 

oiKtratlons \sur untiring in his * ftorts in bringing of the King of Spain and was commanded by one 

these woful umnants of the once splendid Invincible Perelja 

Armada to light again They were recently placed By far the fullest account In Scottish history of 
on exhibition at the Glasgow East P nd Industrial Fx the loss of this 11] fated ship Is to be found in the 

hlbllion where they attrailtd the greatest attention records of Clan MacLean whom It most closely con 

As tangible trophies of deep romantic Interest earned In the year 168S the chief of the Houae of 

those fxhlblU clearly pro\( that tradition did not lie Duard was Sir l^uchlane MacLean who had at that 

when It said that on the srot where the relics were period seriously embroiled himself with hts neigh 

found by Capt Bums there was blown up In August bors of the Clanranald and the Clan Ian la numetoua 

lo88 one of the richest of the 111 fated ships bloody feuds and as a result of these bad been ‘'do- 

It w'ti with the permission of the Duke of Argyll nounoed rebel by King James 

that Caapft Bums pursued his Invcstlgstlons for Soon after this the Tlorencia^ cemfnanded by 
sime the wreck of thib particular was given Copt Don Perelja was forced by itreaa Of weather 

into the possession of a Marquis of Argyll by royal and want of provisions Into 'Fobermory Bgy The 

grant searoely half a century after the Bpanlsb squad captain Sent peremptory orders to^ Sir Lanohlans Mao* 

rou met its fate off the coast of England and Scotland. Lean to supply his ahip with SHob preTtsjkMM y hd 


might reqalse or as ths Island oonld afford No to* 
ply having beta rntdo he threttesod to use the meage 
within his power to enforce hie request The haughty 
chief of MaoLeen replied to tho effect that “the wants 
Of the dlstreesed atrwiger should be attended to liter 
be had been taught a lesson of more oourteona be¬ 
havior and in order that be might haVeaaOh a leiien 
as speedily as his wants ssemed pressing, he was in¬ 
vited to land and supply his wants by the forcible 
means threatened for It was not the custom with th* 
chief of MacLean to pay ready attehUon to the wants 
of a threatening beggar** 

The Spanish commander very dlieeestly decided 
to decltne the Invlutlon and now promised pay 
ment for whatever neceesariea In the way of food 
and clothing might be supplied him Finally a sort 
of friendship sprang up between the Don and his High* 
land host, and In return for the provlatons supplied 
him be offered Sir Lanchlane the assistance of a hun 
dred of his marines, and with this help the Scot pro¬ 
ceeded to make war on his neighbors He first 
ravaged the Islands of Rum and Big then held by the 
Clanranald, and the islands of Oanna and Muck* the 
property of the Clan Ian Aftef devastating these 
he made a descent upon the mainland of Ard 
namurchan and still with his Spanish contingent, 
laid siege to Maclans castle of Mtngarry 
In a word he swept through the neighborhood with 
lire and sword working havoc wherever he went 
While he was engaged In this way ho received a 
message from Capt Perelja requesting that the Span 
Ish soldiers be sent back at once as he was preparing 
for sea At the same time he heard that the pro¬ 
visions supplied to the Spaniard had not been paid 
for Sir Lauohlane remonstrated with the Don for 
his Injustice and full satisfaction was promised On 
the strength of this the men were sent back but Mao- 
Lean not relying entirely on the captains promise 
retained three of the soldiers as hostages tSl the 
debt should be paid At the same time he sent one 
of bis own men Donald Gits Macl^iean on board the 
Florencla to receive an adjustment of the demands 
of his people The emissary was at once disarmed 
mid made prisoner and no communlcatloii was al 
lowed between himself and his friends But Donald 
Olas conceived a plan, which though It meant cer 
tain death to himself promised a speedy and terrl 
ble retribution to his captors 
Finding that the cabin in which he was confined 
was close to the magazine he found an opportunity to 
force his way Into it and laying a train from It to 
tbo outside be fired It and the ship was blown to 
pieces killing the three or fonr hundred on board 
The wreck of this vessel and the enormous treas¬ 
ure which she was reported to contain created a great 
deal of interest in the spot where she had sunk They 
early excited the Interest of the Argyll family and 
in 1611 the Marquis of Argyll obtained as a gift from 
Charles I the vessel provided he paid to the Duke of 
Lennox and Richmond the one hundredth part of the 
ship after the deduction of expenses In 1665 the 
Earl of Argyll entered Into a contract with one James 
Mauld, wherein the latter agrees to give the former 
one-fifth part of all that shall be recovered from the 
ship of the Armada lost beside Tobermory These 
contracts have gone on and on but no great store of 
gold and silver has been found nothing more in coin 
than a few pieces now and then, though some flue 
brass cannon have been found 
Among the articles recovered apart from old Hm 
ber warped Ironwork, atone and Iron cannon balls* 
human bones and skulls and allvor coins there Is 
also a bronze breech loading gnn 4% feet in length 
one of the fifty sla carried by the **Florencla * 

The gun Is still In such a condition that althonkh 
It lay In twelve fathoms of water for more than three 
centuries the monogram of the maker soppoeed to 
have been B^venuto CeUlnl and the date, 1168. are 
•till visible The ball with which the gun wag leaded 
■till remained In U The breech action Is lifted oul 
of the gun by a handle similar to a lauhdry smooth 
tag Iron. 


A projection fits into the bore and th* wedg* 
shaped hole at the aide of the gun has apparently 
been used to fasten the breedi block and pravent Jl 
from being forced back by the firing of the charge 
When the breeck-blook was removed U was ^ 
to be solid bdt to have bm used as the powder 
ber The Iron haUet was found in dlreet oontaot 
the pOwdor* and In fiwnt of tt were the rama^ s 
wad 0 ^ rough fiber, apparmitiy manitn oaJbnn VbM 


hor* of the gun la one and fivo^ihthi 
round hoi* M Gm dnd wk* f dr tgm^ h I 
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Mkutn ft- ffiro^ « pistol ftnd ft liook 
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ftW f0imd an w<^U ac a pUkh of the woodwoik 
of the ihip in ft foeelUBed condUlon 
Tbft trftdtUon U that the Florencla had fifty six 
gUfta on, board and thirty million plocoftof-elsht 


The latter atilt repouo beneath the huixI aut) mud of 
the bay making thoir rocovory very difficult even by 
the methods at prRsent In operation which are shown 
In the illustration 


TKe Destruction of Weeds by CKemical Means—11* 

An Important Agricultural Problem 

By Harold C Lon^« B Sc • Author of ** Common Weeds of tbe Farm and Garden 


In tbs course of his luvestlgatlona Bolley observed 
(1) That ftucculent plants and those of slow growth 
are mors saally killed than others, (2) that flower 
parts and parts of plants covered with bloom or 
waxy ooatfngs are mors or less protected (3) that 
plants possessed of hairy surfaces are as a rule, more 
easily killed than those with a smooth surface (4) 
that chemicals act differently upon plants of different 
families even though the plants be wetted equally 
readily—charlock and dandelions for example, are 
readily attacked by copper sulphate solution while 
creeping thistle, wild buckwheat and clover are 
■lowly attacked, and (&) that most of the chemicals 
readily destroy the tissues of any plant where the 
surface is broken 

It was found that charlock could be sprayed with 
absolute eucoess that king head or greater ragweed 
(dmhroeia triflOa) could be sprayed In much the same 
way as charlock and with considerable sucoesa at 
certain times success depending on the age of the 
weed that creeping thistle iCniouM arvenaa} was 
most effectively sprayed with sodium arsenlte (one 
and a half to two pounds per fifty two gallons of 
water) and common salt (one-kalf barrel per fifty 
two gallons of water) that succulent portions of the 
stem and leaves were destroyed when the plants were 



Fio 10—Garden Nightshade (gotonum nigrum L) 
A Pest of Arable lAnd and Gardens and Poison 
ous to an Extent Which Varies According to Con 
dltlona 

a foot high and seeding was prevented that spray 
ing of dandelions on lawns and fields with sulphate 
of Iron was a marked success and that the perennial 
sowthistle (Hoftohus orveiwU) was practically unaf 
footed by sprays (It may be remarked that this 
weed only too ootnmon in Britain Is quite smooth 
and covered with bloom) 

BoUdy concluded that the following weeds may be 
eradicated or largely subdued In grain fields by the 
use of obemioal sprays False flax (CameUna 
soflva) worm-seed mustard tumbling mustard com 
mon wild mustard (charlock) shepherd s purse 
psfppergnun ball mustard, corn cockle chickweed 
dandelion creeping thistle bindweed plantain rough 
pigweed, king head Red River weed ragweed cookie- 
bur following were found not to be effectively 

controlled by chemical sprays as now used Hares 
ear mustard penny orees, pink cockle perennial sow 
thlaUe, lambs quarters pigeon grass wild oats chess 
tJIrowtas MCoalUmy couch grass sweet grass and 
Wild berley 

A krgt number of testa with the sulphates of Iron 
an^ eopper were earrlad out eomo years ago by Dr 
A* R Vtank Sa Germany* Thirty five spedes of 
a^aadii Wdw iavolntd Ctorer was but little damaged 
try a li per cent solstlioit of iron sulphate (seventy 
islloas par acre^ and epd hundred and sixty gal 
par attte), or a t per cant solution of oopper 

ifsnsr** 


Concluded from Supplement No 1831, page 77 

sulphate the clover soon recovering after losing Its 
first Ifiaven In addition to charlock the following 
plants were more or less damaged by sulphate of 
Iron Corn cockle poppy sow thistle t rn llower 



Fir 11—(om Buttercup {Rnnun ulua arv naia I ) 
X 1 Often Very Troublesomo in ( orn Fields on 
all Solis Fspeclally on Chalk Often Termol 
Watch Wheels From tbe Flat Spiny Fruits 

field thistle dandelion groundsel and the following 
were rooie or less damaged by a 5 per cent solution of 
copper sulphate (seventy gallons per acre) spurrey 
groundsel black bindweed Though these plants ap 
pear to ha rarely destroyed they are prevented from 
producing flowers and seed 
In experiments conducted In 1903 at the Holmes 
Chapel Ck>llege of Agriculture and Hortl^’ulture 
clover was untouched when the covering oat crop 
was sprayed with one hundred gallons of a 4 per 
cent copper sulphate solution In 1B99 a 4 per cent 
solution of the sulphato (one acre) completely killed 
PoZgponum Perrfcorla hut clover was uninjured A 
4 per cent solution of copper sulphate (fifty gallons 
per acre) was also used to destroy charlock in man 
golds the latter being uninjured 
Experiments at the Agricultural Fxperlment 8ta 
tlon of the Unlverplty of \\ isconsln showe B that a 



Fio 12—Shepherd s Needle Venus s Comb (S andir 
Pectin Veneria L) a 1 An Annual Corn field 
Weed Sometimes Extremely Troublesome on 
Light and Chalk Soils 

30 per cent solution of Iron sulphate (fifty two gal 
Ions per aero) did not injure cereals clover seedlings 
or luoeme, but cockle-bur ragweed dandelions 
daisl^, wild Isttuoe and several common fkrm weeds 
were partly eradicated Sow thistles and creeping 


thlBtlp were not pffortlvoly si rayed and it was con 
hided that their eiadlcatlnn by si raving Is not proitl 
lal for the average farmer 

Ill dumouslrati ms cunduelud throughout Ontario 
the effect of copper sulphate was observed In relation 
to twenty-eight weeds* and while charlock was the 
only species readily destroyed it was found that tbe 
flowers of field bindweed and white cockle and tbe 
leaves of creeping thistle sow thistle blue weed 
{hchtum vulgar ) and bull thistle (Cnlcus /onico- 
tofus) were very sensitive to the spray and largely 
destroyed 

At tho Yorkshire College Leeds experiments 
showed* that clovers were practically uninjured 
when sprayed with a 12 per cent solution of sulphate 
of Iron while peas beans carrots onions beet, and 
parsnips were but slightly damaged and this was 
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rn 13 —A Plot of Lawn Upon the North Dakota A 
rlcultural Ollege Campus Infested by Dandelloi 
l ntreated Before Blossoming Time liCft Ckintl 
nation or Fig 14 
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Fin 14 —A Plot of Lawn Upon tbe North Dakota Ag 
rlcultural College Campus Infested by Dando 
lions of the Same Strength of Growth os Those 
Shown In Fig 13 but Treated With Iron Sul 
phato Solution Thrown by a Traction Sprayer 
Two Weeks Boforo Blossoming Tim Compare 
With Fig 13 These Two Photographs Show In 
a Striking Manner the FfTetts of Spraying 

f 

the rise als) with swedes turnips and mangolds 
Bi urrey (V; gula on n#ia) has been found to be 
(becked by spraying with a 3 per cent solution of 
sulphate of copper (forty gallons per acre) flower 
ing and seeding being checked* In another trial* the 
results weie hekt to show that a o jep emt solution 
of copper suU hate (fifty gallons j er n re) may be re¬ 
lied on to kill spurrey 

At the Woburn Experimental Farm It has been 
shown by i t trials that the common poppy (Papaver 
ffhotos) Is much Injured by a 2 per cent solution of 
copper Bull hate when the solution was applied to 
both surfaces of tbe leaves tbese turned brown be¬ 
came shriveled and to a great extent the plant was 
killed for tho seeding was almost entirely preventeo 
the flower heads withering completely It has also 

■Ann Rriort, Dept Afiic OnUrlo 1004 \ol I i t 
*Heport on tbs Spraying of CbnrloiHE sod Uoneb IKIH) 
■lUpt on Bxpts* MldUmd Agrle sod Dairy lost 1DO0 
•Uolr ColU of North Wales, Baofor BnU tl IDOa 
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b« f II Htu^ l 1 I hHl tlu (ouiinun erHi Irt |H>ptiy li very 
Minaltlve to a It to 20 pt^r ceat solution of Iron lul 
phate At Woburn Htatlon also oxportmont showed 
that the ^^lld onion i Allium vim ale) may be de 
stroyed oi at least largely reduced by BpraylnK with 
a pel tent Holution of pure carbolic acid 
Dr Hlltner found that dcidder on clover may bo de 
stroyed by spraying with a IG per cent solution of 
H ilphate of Iron so applied that It bits both the plants 
and the surface soli with sou fono The clover was 
btackenod at flist an! aiptaicd to be ruined but 
B( routed strongly nft maids 

Sulihat of li n has been fi iind li destroy char 
Ink If api li* 1 In lh( f >wdeiHl inditlona when the 
d< w is on tl Uaf thme to f)ur hundn-dwolghta per 
n r b( Ing m ctwaiy This 1 h (onshlcrcd by M Hitler 


to be more easy ot atipItettoA tbaa in tin fdmik 4kC k 
solution and mere praotloal cm miaU arSM 
Calcium cyanami^ baa al«o basn (otmd usafnl tor 
destroying charlock in com enw 
The artloQ of gasoline on certain plants has been 
observed at the Woburn XxpeHmental Fruit Varm, 
and It was noted that Uh| poppy teasel and wild 
strawberry were practically killed 

The efficacy of carbon bisulphide In killing large 
frophal weeds has lately been discussed by B V 
Wilcox In a press baltotin issued from the Hawaii 
Agricultural Rxperlment station and plants appear 
to be destroyed owing to the framing effect 
The results of experiments at the Vermont AgH 
cultural Experiment Station and elsewhere are sum 
marlrod In Farmers Bulletin No 1*4 of the United 


iSitM ^ AffttSiaittMhABM 

me ft 

u»4M|at'#a 4^, u.” 

Tto ftng^ mta iMir im m ^ 

way or aaotbet* vmsif weeds mgy He kt 

means of solutions of ohemioirf pi^pi^araiyhilik 
tOQil prospects ^ot prerenUng seeding or oC deHroF 
Ug the plania altogether It ig, bowgyer, ittn gwidg- 
able that exhausure experlmenu should \k condMsd 
on a oo-operatlTo basis in different parts 0^ OrSat 
Britain for the effects of the yarlous solntloiis Vai7 
with the plant sprayed the local raeteorologleal eeU^ 
dltlons and the thoroughness with which the wofk la 
carried out With the results of sn^ expeidffleiats 
placed clearly before them farmers would have tome 
definite information on which to proceed 


(EnrrrHpnubrurr 

Serr^’w Propeller De«i|(n 
T (b I 111 I >r ^ iHvriiK Amebican Sufplkmkwt 
Sturt lug with ih( IndUputable fait that any length 
wiilLh and ahap* of u i>rop*^Ihi blade provided it be 
givin a poslthe angle will devt lop more or less 
tliniHt one iB for ed ti Hih toiirlusion that the thet)- 
M tical true-Bcrt-w i rlut Ipic of construction is not a 
nreesBary factoi In itodudng propulsion Further 
It being a mat tot of record that a propeller with 
Htralght pitch that Is with blade angles not vary 
ing from hub to tip thUH defying moat theories of 
liojieller conatructlon developed more effective 
thrust than a sclentiflcally designed and perfectly 
constructed ec r«w pitch propeller In actual com 
IHjtItlon (Ixiugheed Vehicles of the Air p 241) 

I am oonvlncid that pi ogress requires the rejection 
of the screw propollor theory which aflei centuries 
of application (dating from 1 fonardo da Vlnd 1462 
1619) still remains evtn In the minds of experts 
U mystery So that today the manufacture of screw 
propellera continues to be a mere experiment or ten 
tatlve effort towaid maximum i flldtmcy an effort 
which Is Just as likely to b« iqualod offhand by 
any schoolboy with the mtdlum of two shingles 
tacked to the ends of a broomstick 
I advance the Idea and claim that every screw 
propeller—eo calUd—woiks or advancts by the effect 
of Us lotatlon through the air not as a rnsult of Its 
pitch angle or angles caualng helical travel but as 
a result of reaction of thi air pressure against the 
(oinpresslon side of the blades causing straight 
ahead travel and that Its rate of advance In feet 
per second Is nothing more nor less than the terminal 
velocity of a surface equal to the entlro area of the 
tropellers dicle of revolution Irapollcd by said re 
action priBsure against the all piesgiire resulting 
flora and n tardlng tho pjogresslonal velocity of 
paid surface In other words a propelUr is a para 
chute falling horlxontally The reaction or thrust 
In the one case taking the place of the aoionauts 
uelght In the last (This la an extreme example 
died merely to llluatiate the Idea In the following 
riaragrapUs I will show that effldemy in a propeller 
will result In great part from the proper relation of 
Its blade widths to rotational velocity whereby the 
face it presents will be lh< least possible percentage 
of the total area of Its circle of revolution ) 

This view la aupiMiried by the following experiment 
Fix a thin blade aav one inch wide and one foot 
long with Its plain exactly midway and at right 
angles lo the end of a ro<l On thruatiug this through 
a body of wattr or ImnerHlng It In a stream running 
In tht direction of the axis of the rod the r^sletain* 
will be simply that caustd by tin water against the 
mere auperficlen of the blade N* xt put the rod and 
blade In rapid rotation The retarding effect against 
direct motion will now be increased mar tenfold and 
Is equal to that due to the ditlre area of the circle of 
ce\olutlon By trving the effect of lilades of various 
wlrilha It will Ih found that for lh« purpoae of effect 
ItigHkkt^ maximum iiHlatauce the mote tapidly the rod 
r*'\o’lv s the narrow r may b< the blades 1 here ta 
n H|iccin( ratio bilwt n tlu width of the blade and Its 
veloclly Ihls experlimnl (hough n ferrlng to the 
nctlon of Aurfaccs In wattr Ih ja (xtully aiialogous 
to the <ondlttons obtaining In air (Wenham Aero 
nautical Annual 1N5 p 90 ) 

F I ther 8Upi«»rt of this Idea la affoidtd by the fact 
lommonlj experienced that a prorieller which in a 
P'round teat gl\p« from 100 to tOO pounds thrust 
when applied to an aoroplanc and given au air test 
will render as little an 26 per cent and from this 
tlgurc. up to perhaps ^0 per cent Us ground efficiency 
The aviator wondtrH why and customary thought 
nuawi rs ^ slip Again An advantage of the pro¬ 
peller In iffordlog the stalling impulse—of an aero¬ 
plane—u that Its thrust Is highest when the vehicle 
fi|^eed iH lowtsl Now really why*^ According to 
hny reasoning b<!pause the thrust as nnasttred In the 
ground test ig the actual thrust (or naction) value 
acting agalnstnhe posteiUi (aos of th* piopeller Aiik« 


and when the air test is made (and the thrust appar 
ently drops through the effect of sUp) what really 
happens Is that the thrust maintains its Intensity but 
the propeller a actual progressional velocity Is less than 
what screw theory demands because at said velocity 
the air pressure acting against the anterior face of 
tho propeller disk equals and balances said thrust 
Again quoting the parachute simile the propeller has 
reached Its terminal velocity 
Now this reasoning explains why a straight pitch 
fan blower la of little value as a propeller because 
Its blade tips are so wide usually aa to lose efficiency 
as regards reaction presauies through the phenomena 
of Interference And this width of blade multiplied 
by the number of revolutions per second results In 
tho formation of a solid disk opposed to progression 
Conversely the narrow tips and blade widths of 
( urtlsB s straight pitch propeller which defied most 
theories of propeller construction but proved more 
(fflcient than a sclent Iflcally designed Cbauvlere pto 
I (.Her gained that efficiency because Its long narrow 
blades were of the best shape to obtain reaction pres 
Hures from the air and their width multiplied by the 
number of revolutions per second resulted In a total 
area less—by perhaps 60 per cent—than the total 
nroa of their circle of revolution thus reaching their 
terminal velocity at a comparatively high speed in 
terms of miles per hour 

Ihls reasoning also explains the cause of the greater 
comparative efficiency of propellers of great diameter 
(tuning slowly The peripheral speed of the blade tips 
fbtalns gi'eat reaction pressures and the low number 
of revolutloua per second do not nearly close the area 
of the propeller disk thus letting the air from In front 
laas between the blades 

A very recent patent has been granted an English 
Inventor for a propeller having perforated blades for 
which great efflcltnov is claimed 
Need I cite moie Instames'' No Apply my reason 
Ing to any type of existing propeller, true-screw 
straight pitch or mongrel What has been mystery 
In regard to their action becomes plain by means of 
tho simplest arithraethal calculaUons Conversely 
following this idea a propeller can be designed for 
Qn> duty required with much greater certainty of 
success than by the hlt-or miss system now in vogue 
Los Angeles Cal Jobkpu A Biondin 

/ 

llflocts of Forosts on Climote 

To tho Editor of ScirwTmc AxcsaiCAv Supplement 
l WHS veiy much Interested lo an article appearing 
in the SriKNTiyK American for October 29th 1910 sub- 
JeoT Forests in Relation to Climate and Floods The 

moat of us readers will agree with Mr Moore when 
he Htatts that deforestation has no perceptible effect 
on precipitation Ills figures and arguments are as 
to that fact conclusive However we take exception 
to hla deduitlons with regard to the runoff of water 
from denuded tracts 

We (hoose to regard only those farts which ha^e to 
do with conditions in this country Our reason Is 
that dediKtlons not figures were given for state 
ments with regard to floods In Europe As far as 
these facts are toncerned we could glean the great 
fact that floods are not on the increase In Europe the 
continent which has perfected tho system of forest 
conservation 

Turning to the facts with regard to our own coun 
try two stand out prominently 1 Ground cultivated 
to a depth of eight Inches Is a better conserver of rain 
fall than the primeval forest humus 2 In the Cora 
berland Tennessee and Ohio rivero the number of 
flood days has decreased from 2100 In 1871 188ft to 
1 400 in 1890 1908 Either Mr Moores genera] deduc 
tlons are based on other flgores or the deductions 
based on the above figures gre obscure to ua 
1 No figures are given as to the pereentage of 
denuded forest land that la put undw cultivation To 
an observer oi the tracts cut off by our western lumber 
companies it would seem that vary IttUe ts ever 
touched by the plow Usually ttmbar Is on th# slopes 
of hills that cannot be and teHtlm are cultitated. 
Where cultivation does occur t hake yot to «ee the 


ground that Is ever tilled to a depth of eight tacHMi 
This county in the midst of reserves, is as large as 
New Jersey but seldom do the ranchers plow deeper 
than six inches the majority are satisfied with 
scratrhlng the surface So it is all over our western 
mountains We would all admit Mr Moores first 
point If he could show that the greater part of do- 
nuded land is cultivated, and this lo a depth of even 
six Inches 

2 As to the second point The mean annual stags 
of the Ohio varies as the rainfall—that Is evident 
The relative number of flood days la striking 2100 
In the earlier period 1 400 In the later period of equal 
length Now It appears at once that In late years, 
1 400 flood days have sufficed to carry off an amount 
of water formerly carried off during 2 lOO flood days 
the mean stages of the two periods Indicating that ap¬ 
proximately tho same amount of water was carried In 
each period It would aeem that the floods were 
more Intensified In later years while they lastedi but 
that they were not of such long duration Ohio news- 
papers aoeni to bear out this fact annually when the 
freshets occur Evidently the run-olT in the upper 
reaches of tho Ohio has been occurring more rapidly in 
late years 

We believe that this question Is vital enough to ask 
for a more extended report from Mr Moore A dla 
gram showing high and low stages with their dura¬ 
tions would get at the crux of the matter Again are 
the people of the headwaters of the Ohio ceasing to 
cultivate their farms? We do not reflect on Mr 
Moores deductions wo believe that be has figures 
that will more definitely substantiate hla ooncluslons 
May we have them? Wo are open to conviction 

Yampa Colo Fritz Tasusoh 


WKlte Cemvnt 

CoLouio) surfaces oi objects In cement are made by 
adding pigment to the surface layer but the natural 
color of the cement must be taken into acconnt in 
selecting and apportioning the coloring matter For 
this reason numerous attempts have been mode to 
produce a white cement Often colored cements are 
made by adding suitable meUlltc oxides before the 
furnace process Ordinary Portland cement takes 
Its hue from the color of the substanoes entering Into 
tho raw material such os Iron and manganese com 
pounds Nearly all the clays and marls contain such 
oxides so that it Is difficult to have a white eement 
Dr Wormser overcomes the difficulty by a process in 
which he obtained white cement from ordinary clays 
and even ferruginous clays The crude mass is mixed 
with 2 to 5 per cent of sal ammoniac and during the 
furnadng procesii this Is volatilised and escapes in the 
shape of fumes It may be recovered by passing the 
fumes through scrubbers In which the sal ammoniac 
(ammonium chloride) Is absorbed by the water 
Chloride of Iron also passes In the fumes The fur¬ 
naces should be of the small vertical type and this lu 
creases the cost of production but on the other hand 
the product brings a higher prlie If an absolutely 
white cement is not needed a more economloal pro¬ 
cess Is to use chloride of sine for treating The re¬ 
sulting product always retains a small amount of this 
BHlt and It has a slight greenish tint 


Ooloriag Soft Bolderlafs—^To Impart to a copper 
soldering^ the copper color, first prepare a saturated 
solution of pyre blue vitriol, th|s Is applied to the 
boldered place On paaalns over the soldeHug with 
an iron or steel wire, It will be coated with a cover 
ing of copper, which can be thickened as deelred hr 
lepeated aPPUcatlon of the Mue vitriol solutlcai and 
touching witti the wire To impart a yellow oolot to 
the soldered spot, prepare a mixtbre of 1 part 01 
EMituratad white (line) yltriol solutiOD aad I parCi, of 
blue vitriol w^uttoa^ apply this to tha goldared 
and ruH with a line rod If we desfir# to |rlld 
siKit, the pliee ec^pered Is coated with gum or flail 
sound Bolutloa ami dusted with bronae powder Ah 
M(mutk«gaaiS4rr. 4^ ttm 
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Wfpiy OP INVENTtONS 

UtMra MMrt: «( t»« 
VMMl $mm wmm Umw4 
tffit tko We«K eafBot 
Jmamaty I9lt 

AN0 tAGH »eARlNO TffAT DATS 

(Om aoU M fwt of n«t About oOfilM of Uiwe patonU] 


{IOtfi^l¥IlPfi^ 'AiQS|0(;^ SI^PdBSIffiNT No, 1932 


AMUif MAefciM TIhmou«o« A N^vton 
Artmuff inwUiM 2 a Vlnnmt 
A«rl«l Mrltbws J iloiiilihr) 

A(4i^aDo, A. S. VArrliiflnti 

Ainbte a & l^i^orTb W 3 4.1 

AmiHtbUKOf L H Bhmi If 
iMUHiiMit d*riM fttrUl U Uartvljr 
Asliul cAtchliW And boldlof tirvic* u A 

AaliuS^np J H Tharp 
AtomtaMr J & naruAii 
AatittMhUn AttAVhAHn^ C R W^t 
Able tahlclA N U MlUAoe 
vehlole irbecl K A Her 
BallAf prow, A R ■Uhl 
Baitn holder uotUry hed w C J hiutoo 
RoAter roUrj Bidbu>U A Mervor 
“JjVjrtnir •uwwrt^^J^ JlAuetv 

iSZctalii dMTlim J B I>ukHow 
BWj box foidlnr, W W Wood 
BlUwrit cue Q Wlonlur 
BHII^ device 0 0 Btwpb rd 
Binder loooe lAAf ■ ’niompaon 
Boiler AAfet/ device Ateam J F Juri 11 
ACA 

Book And record bludor Hill 0 r Moi 
tenfel 

Book nie ludtx 1) F Mabcr 
Biittlo CAP romover A W MtPiilieiiii 
Bffltle eAvence F W Joum 
B ottle nun reflllAble U Kollnnl y rn 
Bottle Atopper J M Creirlitm 
Box fohllnf lUAchlne B W LAlHiuiberd 
releatM 

Box or CAAO for cuntalnhHt trootie ftr trau 
port A* J WAnw-Browiiu 
nnx xbutvltA trutlui M J Miner 
llrh|u«tA for urUlltirclra) nr >thcr nur 
poeea mAnufaeture of w F ( llUe 
Brctom I'orn holder J R BookIabm 
B motn com prewt J J Faiich r 
BtH kle hip Alrmp A K Uueka 
Bulletin K I»« 81 Ita 
B unk tiiakluk ina< hlite Af Moul 
bttrwar trap Werrlck k Ualliy 
(amnet kitchen A, Abnit 
Cablttct iHirtable nail ind err w hnldl ix 
K A. HllUcone 
(amerti M Nloll 

tamora f >cuiiltik di vlci A H Grant 
ramera ahiiltir J O PuMuIer 
<-M Hoc huiiilaled At) 

Gan flaiixlQfr and lu^dlug uia4 bin ^ ] r 

■harp 

ran opener W B Miller 
Gaodle and «ba<k bolder 8 o Kltlfg 
tar antlfrl tl n eld t^rnrlng rultwav J 
V U < uiiuur 

Car conpllmt If V> Saufjrd 
t ar door w L. Illn nt*rljuHtMttt 
tar daiDplUfc uhh b ubiiu J it HhIimI u 
Jr 

Car mover H T M Urlde 
Car renlicer F B 1 laeku 
Car ufety AltACbtacot W 1 I) lUalv 
Car eafety Irak atrw t C K Gl rdlng 
Care and other rwei tu le« Hih bargiuk 
door« for dumplna \\ f (oiixhtry 
Cartmrnt r n A Miller 
<*arrlef xyattn W Aab 
Oakk Inllentur and r xlal r A O bi ri 
C aah rvglirt r elc4 tcit J 1 (bnl 
(4U»h reglAter (Ji crating m H hnniaiu T < ir 
roll 

C aater H J Uurwirb 
(■aater furniture N 8 C uv y 
CatAhrtb aynlUalH if m ihauc It If 1 A 
WIUIAIUB 

(Vkunt and mnfclng aatne H H^nhn 
(/cnont manufactiirltik t v m K r II 
Chalk bnkbr F 1 ItctblolV 
(hetk proleitir A K Ar r 
evat al cDkliiL J T Tbomna 
t iKiculato preparing emulMld l H I 
Aclior 

(folate pnnluct emntatfled B T Atb* r 
(hrlfOTnAA tree eUnd W I piMiidiH'k 
Claiup. Krmnhaar A Matboeiif 
Claihping mtH-biulMiu Leal C J Grub 
uann 

(|pAnlB|t and pnllNblnf devbo A J bn n 
t lock n C Bbrlck 
^k (IT faucet R MooIIer 
Coffee beaus elraulUK atkl r dning J 
Thnni 

C-offeo parlder Q Kkbic 
C ffc«t um U B klatau 
(4>ln deliverer A Sandvik 
Ukc oveAa gas burner f>r H Muller 
Collar lock front turn ov r O H 
roDib Ace Tlmwlug i uiub 
( oinpreaeur rt tary \ inient A Bt I) 
(■onirete etrwctnro luterlnr m Id r f nn 
for K 8 Gracf 

Conveyer traveling R M llnrk 
Cooker tberiDu electric It B hlrkjalrt k 
(^rk trealiiHiit of M Gninsv^clg 
Com cutler H Buchner 
Com hanger need O F I Ulpui* 
t-'Cnrw* and dUtauct} fludcr (l fl Muirog 
CoTora un rct^tadea machine t r latn( 
lug Ih BlumentbaJ 
Onuhing machine J B Bymui m 
C bltlvator J B W At 
OnlUvator J M AU n 
Current conductor J Reg iwlrelf 
tut off variable U Raton 
Buaneiihig the tteuna of f I(J«I roHar 
machine for I R Helm 
Dental apparalUA, T B Brldger 
Dental napkin A T RimpMU 
t)lfffflnff Btrh lue a It aebmenl d I tch U 
Arpa 

Dinb pan dratulng altanhm nt I A Wall 

Diaper rtek J M H^bdrli 
plAMy rack for eoythea H ( nrr r 
Ihill rag C Sat kman 
Door Baking d vlco cm rgeu y exit H 
0 Vol^t 

poor kMarer, B O llanimoml 
DraAbrldgtt locking device It M Agucw 
Dimt^ comb G I Wlnit 
Drying noiachlDe W M Naught 
Drllllug tpachliio byUuuHc r> tary A G 
Beggra 

Dye uo O Onnther at nl, 

»^D62 089 009 

pyeatqff nao D Guntber et al 
l^eacaff tor ebroue m irdanled wool m > 
noaao Oeldernann A <>Hier 
Dynamo broth Mdar O tfobme 
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083 801 
088 000 
088.238 
OSS 103 
088 344 
U83 00T 
068 040 

089 M 
083 161 
08.808 
088 108 
069 112 
083 180 
083 801 
»83 0«b 
083 042 
083 000 
083.834 
082 803 
UkJ 010 
OKI IW 
OSa 060 
083 007 

089 144 

082 843 
083 073 
062 608 
063 006 
mi 060 
l»8.l Jll 

18 too 

083 000 
083 073 

UK2 TOO 
0B2.041 
083 128 
UK3 MLI 
083 040 
082 000 
06J Oil 
083 777 

063 116 
Otr 840 
083 tM7 
OMtm 


063 4103 
DM 164) 
083 I *6 

083 OSO 
082 000 
tWJ 787 

0S3 110 
0H3 154 
08,1 16U 
0«<3 0 
083 041 

083 026 
083 247 
OHJ 0 *0 
082 65 J 
ore 098 

08 0.W1 
08* 8 M 
08,1 to 

08.1 100 
08 Mr 4 

082 Olft 
089 215 
083 7H 
OHJ 006 

08 no 

08.1 014 
ON ««d 
08,3 14W 

146.t 2in 
08. 8 4 
OH SO-I 

m ofii 

08 lx>2 
06'877 
083 l»0 
089 OHH 
US U8,i 

98* » 7 

08.14 10 

■OKT (46 
08,1 815 
98 S91 

96- 900 
088 J02 
98 804 
08. TO.1 

083 117 
08 KOO 
»8 01 
Oir 0 I 
08* 8TR 
08.9 Ti 

983 (>ri 
ON Oil 
089 174 

9S3 781 

063 066 
083 06 
083 20.1 
96. 860 

083 011 
083 116 
063 101 
062 018 
083 070 

083 060 

082 OM 
0RJ9M 

089 112 
063 330 
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Bleetrto a^tetor ew m et t r W L. Wha 
ant^ Stt|rgtni>lk ihaBity 
Wactrle ftntaeea with polyphase enrreau 

AtmplvUur. 1 Olrod 0611048 

■lectrfo ilgtiUug ayatav F W Baevea Otg 672 
RlMtrlc awchlae dyuaiM Behrand A Field OtU 764 
Rlootrlc naobtiw dynaaM, C. J Facb 
htlmer 

Rlectrlc maobUie droanio, A. M Gray 
BlocUto vaclUne dynamo D nail 
JNectrtc machine dynamo A Kingsbury 
Blectric regulatkiu J L. Crevellng 
Rlectrlc algnal ayateiB, F B Wom 
B twtrlc switch W T 1 rlngle 
Rlectrlc tUae awltcb autonaUc B h 
Flegel 

Klectri wall box Murray A MacDougai 
Hloi-trudr •iorage tmttery F J Kamper 
dyk 

RIerator safety device A Nemeth 
Hnd gala and lifting jack, 0 BuLktln 
Bud gate attachiucut F M Oarncy 
Kugtne drivlug uietlunUm beating B. 

Wagg 

Bugtna atartM* internal cmubustlou c 
Saekrldar 

Bnglue steering mecbaulAm road G 
Abderaan 

Dnginos In self projieUcd vehicles starter 

fur exploAlou. D B Garduer 063 946 

Bagtnes aaCe^ starting crank fur cxido 
aWo P ■wtMiAun 

S xtenAlon pipe il 1 Lay et al 
yeglass BAOuntl^ J M C bap|iel 
DyisglaswNt. F W Nolle 
kastenlng A L. creger 
Faucet buag D Beebe 
Faucet etriTner M Mueller 
KUaneutf dime and other ceHulose pru 
dnets from oelluloM aulutiuju nuuiu 
tacture of it Homberg 
File leaf or bolder for aalea slips et 
Kltunier A Benjamin 
Piling macbluo B 0 Bmll 
Fire detector automatic Uughes A Hoff 
mann 

Fireproof sb liters, baffle for J 
Fishing reel 1 D Wright 
PI hlug siuon. W A 1. Mill r 
FI Kir aud ‘elllbg plate A J Utuit u 
blue leaner f r tloves and ranges 
Jmiu 4 

blue cutting device 1 B B irt 
Fluid pressur gov rnor M J \\ uber 
F rce in ana fur neutratlxtng A U Jones 083 .37 
Fl rglug of a h4*elA of Iron or at4?el me* 

Chaolcal J Glrlot 083 04 

Freight lowering and hot ting apparatus. 

J 1 Banters 
Gaff W F W rllii 
Game api aratns A II loter 
Garbage U iset 4 H Uobituuin 
Gas buriHfr c iitruller A Glrtauoer 
Gas engine variable horse p< w r A M 
Lc ul 

Gas gpucrat r n( tylcne B llayuc 
Gas g iisrat r sc tylone A Ueuu y 
Gas gi:n mlurs auiomatlc regulator for 
S'ltykn t c Wakefield 
(Js beater J Kiibado 
G H taps from a distance 1 vUc for open 
ing and cl sing B t 11 legler 
Gums or vai rs t tbs atUou of II tulds 
ai paratus f r subjecting W F Id 
Gate T A Hill 
G ar Uciu va J & It Immid 
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Snow DUndnet* 

Iir 1S8S the explorer Jochelscm. traveHng 

■ion* hy iladte to Northern SlberU wm overtaken 
hy 4 Bnow that proved to be literally blind 

toC^** H4 ulept &wting imrt of bU enforced halt of 
tikenty^F h<mrg «nl oA awakentox he found him 
Hit 44t4ny htto^i^ In an untohablted region which he 
for th* flrgt ttoie There wag only 
tbht th* sledge was headed wwith 
Iiil44^hii>tetin 61 nine dogs to the opposite 


direction ae nearly as he could Judge and after a long 
journey In subjective darkneM though the sun was 
shining on the fresh snow h6 reached the place 
where he bad parted company with his Tungus guides 
a few days previously The dogs recognized the tp:ti 
and stopped But the place waa deserted so it was 
necessary to go on—how far the blind man knew not 
Again the dogs stopped and pawed the ground and a 
sound of distant yelping indicated the presence of 
foxes to a barrow dlraetiy beneath the sledge While 


the blind cxidoror was ti>lnK to straighten the rejns 
which the exdted dogs had tangled the team t^s 
taped and ran away with the sledge tarrying the pro 
visions and water lochclson blind and ^destitute 
wandered about In the snow for several days until he 
real hod a pilu of stones ahlch he (onjettnrod had 
been employed to anchor a native tent 
Under the stones he found a pool of water with 
whl( h he staked his thlrrtt but he was so weak that 
be lay down to die He was rescuod five dnys later 
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Hvoieia the orfcan of ll c T)rr«den Hygienic Bzhibl 
tiou wbich rcoalU this intorrsUng story adds that 
the natlvsa of tho Arctic regions have learaed how to 
protect themseWes from snow bllndnoM by means 
which will be oxhlbltod at Dresden next summer The 
natives of Alaska use richly ornamented wooden eye* 
ehades Boroe ther h^sklmo tribes used to wear 
woolen spp tael s pr vll d HI narrow silts but 
nowadays thp ajel rea arp isually larger and are 
covered with blU of c ore 1 glass obtained from Eutck 
XK*an visitors Ar ttr expl rora and Alpine to ilists 
usually I rote t thel eyes with dark glasses 

Bt 1* nd Flague 

By 0 F PjcTBir 

Altii II the r nt ppIdpmJrs of bubonic plague 
In CMt I lead thor parts of the world have boon 
always asu ial 1 with outbreaks of the same disease 
ara ng rata tl s blatorleal study of p ag e thr ugh 
0 it tl e world rovuals the singular fact that i revloui to 
1800 VC y few references to a r li cldent mortality 
among rats 1 ave hoei j ut on record Many ex 
cellent a c unts f tl Id r outb caks notably of the 
Bla k Dfa 1 In 1 u o) o in 1347 and thp Great Plague 
of L ntloi 1 1^6 are li existence but careful re- 

sear h Into tbes dx^unents by molern blstorlog 
raphers—-Haespr Hlrs* 1 Abel and Sticker—has 

Blown tlat for reasons difficult to Ols over very scanty 
mention of associated rat mortality has been made 
The eai llest records I instance la perhaps that given 
In the Blblh In the acc unt of the pestilence among 
the Phi litines which they ascribed apparently to 
the ml p that marred tho land Avicenna refers to 
the association between rats and plague in his de¬ 
scription of t) 0 epidemic In Mesopotamia about the 
year 1000 A D Nlcepborus Qregoraa writing off the 
Oraat Plague of 134ft which entered Europe by way 
of Constantinople makes a similar reference Rata 
are mentioned in connection with the plague in Tun 
nan about 1757 and later In 1871 3 In India an as 
soclatton between rats and plague is noted in the 
Bhapavata Purana by the Emperor Jehanglr In the 
plague epidemic of 1615 an 1 In a report of the Pall 
plague In Rajputana in 1886 Lastly Orreus refers 
definitely to rat mortality In hts account of the epi 
demlc of 1771 in Moscow 

The identity of the disease In rats with that affect 
Ing man was establlsbed by the dficovery in 1804 of B 
P'Wffs by Yorsln and Kltasato 
Within the neat few yean the reUtlonehlt ^ tween 
rat and human plague was Investigated 1 many parts 
of the world—by Thompson and Tidswell In Sydney 
riark and Hunter la Hongkong Snow Weir Hankin 
and James in India and by Kltasato In Japan In 


1905 the Plague Reisgrch Comnlsgioa wau appaiuted 
to Investigate plague (h India ind tlie reports ot this 
commission represent ths rggltlts o( tlie moat ezhaiuK 
tlve Inquiry into the subject ilut has yet been carried 
out 

The commission early tniiMd Its attention to the 
relationship of rat plague and hnman plague and 
Instituted an extensive exsintnatlon of the rats In 
Bombay and elsewhere for the presence of plague In 
feet ion The maps and charts representing graphic¬ 
ally the results of this examination clearly show the 
correlation between the ejHxooUc and the epidemic— 
the rat eplsootlc preceding the epidemic by an Interval 
of ten to fourteen days Every outbreak of bubonic 
plague when adequately Investigated was found to 
he associated with the disease among rats The 
conclusion mutt be drawn that every epidemic of 
bubonic plag te is caused by the concomitant rat 
plague 

In Bombay the rat population Is an enormous one 
decumaiMM (the brown or gray rat) ewarmlng In 
the sewers gulflM and outhouses In the city and 
Mua raitua (the black rat) living In countless numbers 
In the houses of the people The latter species Is of 
especial importanoe In nlsgne epidemics because It Is 
essentially a houae rat It may almoit be said to be 
a domesticated animal severity of the eplsootics 
In the two species will be appreciated when It Is stated 
that during one year tbe examination of 70 789 If 
decumanui taken from all parts of Bombay city 
proved that 13 277 were plague Infected = 18 8 per 
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In regard to eecuring valid patent protection for their 

Inventions Trade Marks and Copy 
nghta registered Design Patents 
and Foreign Patents secured 

FREE OPINION oa to the probable patenu 
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inventor fumiohing ue with a model or sketch end a 
brief deecrlption ot the device In queetion. All com 
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Oure is the Oldest agency for eecunog petents 
it was eetabUehed over sixty five yeere ego 

tyviuNN dk CO, sei Broadway new York 

B ench Office P STRUT WASHINGTON D C 


ssntr god thdt not M' rams 

wars Pttr 

oldsx^ tt pUisnd In if te 

ctroomstancs that ths dsn teflfgtatttm a£ 
is mors tbap twios teat of 

Soma Intorsstteg obssrratiemi oi tli# 
dUtsrent spociss of rati in India bars boon 
csntly by Capt a K Uoyd IMLff Tbe 
mon rats In India ars Jf roHut M dfComan# and 
Qunomyt (Neoofcia bsnpoltMiris) If deosiAotefs Is 
common both In Bombay and Oaloiitta« hut Is absenf 
from the city of Madras It is slgnlflcsnt that Madras 
Is the one port In India which has never been seriously 
Infected with plague Jf nMfue appears to be uni 
versally distributed In India, whereas if ddounanui 
does not seem to occur In India except In seuorts 
hfeaokia benpafeniii Is found In every part of Iwa 

Tbe question of the transportalon of plague by jjihlp 
rats ll an extremely Important one but has not go 
far been thoroughly worked out It would appear that 
M deoumanua Is tbe species most commonly infesting 
BhlDB although if rattua Is also found 

Sticker in his history of plague epidemics quotes 
the statement that Jf deoumanva got Into Europe from 
Persia about the year 1726 In England if rQtiua fras 
displaced by the Invasion ot if deoumanut about this 
time At the present dsy the predominating species 
In this country |b undoubtedly if decttirumiis; if 
raftus is however becoming Increasingly common In 
the seaports 

An important question In plague epidemiology Is tbe 
mode of conveyance of tbe infective organism from the 
plague rat to man It Is impossible even to sum 
marlie here the numerous experiments and observa¬ 
tions on this subject but It may be said that from 
many sides and especially from experiments In the 
laboratory and In actual plague Infected houses, a mass 
of evidence has been raised which inerlmthates and 
indeed convicts the rst flea as ths transmitting agent 
of the Infection 

In India the rat flea LoamopayUa cheovis which 
closely resembles the human flea Pul^x (rrilons In 
appearance Is by far the most commonly found 
species In England the common rat flea Is Corat >■ 
phyllua faaciatua a single specimen only of T 
cheopU hu been found up to tbe presont time 

ti chfopia especially if hungry will bite man 
faaoiatua does not take to man with any readiness 
but will undoubtedly bite pn ootaslon This dffteren e 
In the appetite of the two species for bussan bloo^l 
may be of slgnlftcance in determining the likelihood 
of the spread of rat plague to human beings —yafure 


Trsds Notss and rortnulas 

Boft Bolder for Metal, OUsa Porcelain etc —Pour 
over granulated sine a solution of blue vitriol Of 
the solution 20 to 36 parU are mixed with sulphuric 
acid of 186 specific gravity and while stirring 70 
rarts of quicksilver added washing obt well and cool 
Ing When using beat the solder to about 707 deg F 
( 75 deg C ) 

Weather PoretelUng (Barometer) Powers. —One 
hundred parts of chloride of cobalt 10 parts common 
salt 50 parts of gelatine 20 parts glyc^rli c 200 parU 
distilled water The chloride of cobiUt is dissolved 
in the necessary quantity of water tho glycerine 
added then in this Is dissolved warm the salt and the 
gelatine previously softened in cold water When 
cooled filter it and In it soak the flowers etc formed 
from uncolored material 

Cements for Water Pipes —a Cement lute for cast 
iron water pipes 24 parts Roman cement 8 parts 
white lead 2 parts litharge 1 part rosin All to be 
p IverlKcd and mixed and then worked up into a 
putty with old linseed oil to which half Its weight, in 
lostn has been added and which has then been 
kept at boiling heat until all the foMn U dissolved 
b Equal parts of calcined lime Roman cement pot^ 
ter’a clay and loam separately wall dried finely 
ground mixed and kneaded up with Unteed oil 
c. Rosin and tallow melted together and finely aifted 
plaster stirred in until tho desired oonitstency la 
obtained 
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such a large collection of really valuable formulas 
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Oas Power Developnient» A Review 
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At tho opening of Iht prtsent eenrnry many w#*rp 
fli ' prophtekH of ( po( hut d* v< lopment in nil brancht*« 
fif tlio tHiliLiliai ui t.8 lb Ik vt tin ileeftdp linn fulfllJpd 
ItH pdiiiIho F'kHt by ^^ay nf miituilHon wh (Ind the 
sit mu tiirbliK giown finm oOO to Ml 000 hoiae power 
with piattlop both in J utope and Aiixihu gravitating 
lowmd a (ninldiialtiii of th twt) prlinipal types Wo 
llnd Mlii^h htdl r iiiiilri liui iiBt d from tOO to 1000 
borat powtr w tlnd tin skarn < mkIiio Ihon fully de 
vt If p( d iio\\ iidow d with u ii< w lenao of life 
tIiioiij,h iiKHiK bit kill wPb Mr tiKtwhlle rival we flnti 
th (It tik R iifiutor Mterallv (let [mated In hulk but 
vllll lurRf r I hiin Mr turbine 

Hut rr turning to (he tt( Id of gaa power here loo 
Ik tiitasuiible progrtss In sl/e engines have do- 
vflopid fniiu lilt HliiKhattliig uiiltH of 106 horee- 
powtr nr »i> In thi doubkvatting tuuUem untie of 
4 000 {II 000 hotsi powtr dtsigned for and operat 
Ing uiuh I I bf Haiiie < oudltlonN fia sieum eQulpment 
Including Liu purulUl operation of aUernatlng-eur 
lent gfiiMUtoiB Wi find the steel ruatlng Industry 
thou (ompmutivtly undeveloped now able to turn out 
Intrkalo one pinto gas engine tyllndera with jackets 
attadiHii and frank disks with Integral pfna of the 
HHino inntf i iiil We Pud producer units developed 
from a dlniimitlve 10 GO horsepower up to 1000 
horHo-powir or more and the problem of bituminous 
fuels well along toward Holutlon with practice tend 
lug in tho dlnstloii of the induction tyiw for both 
large and small uults with self contained vaporiser and 
continuous soivko Opinion la soraewhat divided as 
yot on the tar question but all efforts are directed 
toward the nlsdltfon of this undesirable by product 
l>y gasifying it 

Jndunirial A lipUcationa —nut In lU varied appll 
cations the dlicct lombtistiou principle has tndmd 
mihleVN siicdHS U Is obviously no exaggeration to 
say that tiu gas < ngln« han made possible (he sub 
marine tho ai roplane the motor bout and the auto- 
mobile Thu ueioplane motor offers an ohjef t les 
son in tho iohuUm of high rotative six pda The 10 
horsoiKiwer motor of (Im Wrlglit aeroplane weighs 
but fi ^/1 p(»iinda per horHP-jM>wer while th© Da 
racq raolor of about thf same alre built for the 

Domoiaelle monoplaiut wolghs 1*4 pounds (x r 
horsepower The Gnome i iiglnc with radial rolat 
Ing (ylluders weighs still kss 

( oncernlug tho mw» h disc uaw d prohh in of con 
w rvatlon I iuimI only refer you to the utilisation of 
blast furnne* gas by profluct cokf-oven gas byproduct 
oil guH ftfim rellncrks and various low grade or by 
product fm Is unusi d for skiuning purposes A large 
power plan! is now being built for using wasle 
cupola gas whkh In beat value runs about GO U I 
V Hiid leciuiiles 100 puun<l »ompresslon The im 
^ ^tam* of tlipsc devcIopiuenlB In solving the smoke 

^blem and the power problem of our B|>eoIall7cd 
mannfiu torb s and In deferring the national crisis- 
the c xtlnution of fuel snpidy -cannot be o\orcwtl 
mated 

On the one band by reason of its high offlcloncy the 
gas driven pMinp has found adoption in waterworks 
Hewago dlHpfiHtil bydraiilh excavation iinfl longdls 
tance gus trauHinlsslon On the other hand by rea 
Bon of the absencf of aland hy loases It is equally de- 
sirablu Id ehiergcncy service such as fire protection 
auxiliaries with hydro-electrtc plants and for canal 
lock opnratlpn The coincident and related develop¬ 
ment of producers has brought about a revolution In 
such operations as hardening tempering melting 
ROldorlng baking and rinth singeing and especially dis¬ 
placing the snpposidly Indlspc nsalde Bessemer con 
vartsr with the open heatih fnrnaco In single units 
ot W t^DS or over 

JPadtfK The dove lopnn nt of the heavy duty 

acting gas engine has been arrompanled by 
rlg^ln liHc resting features which while not uni 
vSrsai yet llnd quite wide acceptuiue In American 
designs Foudgn center crank designs have bein 
IlimerRlly departed from In the use of the side-orank 
self adjustable bearing construction Hlxperlence bu 
tmen gained with various tyllnder materials aU steel 
or Dll Iron steel walls onlv cast Iron Ilnere both 
lipn and stcn^l pistons and with sletl on steel Tho 
trouble punihted with the last rtuoa not seem to 
have materlallaed Krupp builds thin walls with 
longitudinal reinforcing tension rods while other fo^ 
(tgn builders design cast Iron walls as thick as throe 
litWlea Dry mettUlIc packing has been substituted 
for As flalmrately water cooled stvlo Fads In valve 

( *|rmni ml It ( f ru Clw 1 wtr tiwOon. Anwrlrttli Stnlrtr of 
M ) iinl( Hi f iij.li wr M w \ nrk. Uv IlcCrmlK-r ItUli 


gear have dlsappeared« and the mechanism has beeu 
simplified by driving both Inlet and exhaust valves 
from a single cam 

f;/{Ml f;oi t rninff f>rop Printiph —In early prac 
tiLu thcc regulator was quite generally driven from 
any (onvtnlent point along the cam shaft but now 
directly from or at a point close to the main shaft 
so as to avoid cvetk torsional effects In the cam shaft 
Direit governing has largely been replaced by the 
relay ty|>e using drop cut-off or positive oil pressure 
to actually move the valves This has permitted the 
uso of a very small regulator usually on the German 
straight line principle as represented by the Johns A 
Hariung design, the welgbtg moving directly against 
spring prc^xistire Mixing is now done only at the in 
let valves thus minimizing the result of a back fire 
By the symmetrical dtstrtbutiou of gas and air with 
reference to the four Inlets non uniform mixing due 
to unequal fluid inertia effects has largely been over 
come Ihe electro-magnetic Igniter has found much 
favor by reason of ita almplldty and has made pos 
Bible ignition at several points In the combustion 
c hamber which has brought more rapid as well is 
surer combustion with lean gases A series system of 
circulation has reduced the water consumption and 
also the troubles from sweating of (old rods with 
high sulphur gas The foreign practice of camttering 
rods Is entirely disicgarded her© for with light, one 
plec*© pistons the rod ilexure Is not greater than con 
sldered desirable to keep the sectional packing free 
And Anally (entrallzed continuous return luhrlcat 
ing systems are the rule for engine oil with timed 
force feed for cylinder oil Ihls latter replsfes all 
attempts at graphite Ivibrkalloii or indiscriminate in 
jcctlon of 1)11 during combustion 
Ihe si>eclal adaptation to direct (mnnectlon to re 
clprtxuling (omprissors has brought about the varl 
abb speed long stroke gas engine (of two diameters 
or more) Those are operated in the natural gas 
districts of the Central and Western States One 
(Oinpany alone has twenty four of these units in ser 
vice of about 1 too horse-power each An interest 
ing feature brought out by some recent tests hy the 
author is that for the samo power output tho gas and 
iieat (ousumptloii is not widdy different at full or 
reduced speeds 

A moderate sl/e doubt acting engine haa also fomc 
Into uso with about two foot stroke whose high ro 
tatlv© speed (200 revolutions per minute) is of gr<at 
advantage in dlred t onuected electric drive 
lUe gas-electiic motor car la another interesting 
dov< lopiiient which has been under investigation for 
several years by railroads for service on extensions 
or suburban branches where regular steam equip¬ 
ment would not he Justified Tliese cars are self 
liropelled by a compact eight-cylinder high speed 
generating set locatod in (he cab and standard elec 
trie motor conirol Sixty seat coaches ordinarily make 
an average Afhedul© speed of 25 miles per hour In 
dud Ing stops Demonstration runs have resulted In 
a gosoliue consumption of 36 to 48 gallon per car 
mile A single tni< k car of this typo haa been on 
trial for cross town service on some of the lines in 
New Yoik dty that have not yd been electrlflod 
So much for progress aud accomplishment The 
evidence exists throughout the land from the barking 
thousands of small engines upon the hillsides of the 
Pennsylvania oil fields to the great Installations at 
Gary Buffalo and Pittsburg—In the Mexican Itlgh 
lands a central station burning mesqulte In Texas 
using lignite In Canada peat—In the Nevada Hanges 
a mining plant with Diesel oil engines—in Nova 
Scotia and Buenos Aires other engines running rail 
road shops—In Ohio boosting gas to Cleveland—In 
VrUona watering the Imperial Valley reclamation— 
In Philadelphia and Coney Island providing high 
pressure fire protection—In Pittsburg operating the 
looks of the Ohio CanalUatloQ proj^t This is ad¬ 
mittedly a good record but we shoutf never be gptity 
of that smug sattsfartion that blinds us to minor 
shortroralngs so let us glance at some aspects and 
causes of retarded development 

BCtABpATlOK [ 

A very serious handicap In tndnstrlal work is the 
present Inablliiy of the gas-power system to impplr 
means for factory heating In lieu of exhaust dteam 
This is particularly serious In tha northern sUtsa 
and In Canada. Dnfortunately the high eOdendy «f 
the gas engine U lust when a eater' Is^ de- 

. sired in connection with ftilKoalBig Sdnse 

progresa ta being maJe wlth'^Ad igafivlaoture of ex 
haust heaters but the avaltshXe fiOMkeofiO^B 


per B horse-power is not sufficient for beating a 
large factory Some system of auxiliary gaa-bumltig 
beater must be worked out with automatic tempera 
ture control to compensate for variations In load An 
attempt should be mado at conserving this ^ odd 
per cent waste heat, now rejected la the exhaust so 
as to return the major part of it to the heat cycle 

The gna engine la roundly scored for not having 
overload (Opacity for fludnailng peak loads Now 
with an efficient regenerating heater operating In 
connection with a low pressure steam turbine aux 
itiary it is possible to largely Increase the output, or 
vice versa decrease the fuel consumption 1 am 
glad to report that one of our manufacturers la work 
ing along this line on a projected plant 

We must have morn convenient and practlpat 
methods of measuring power gaa both with respect 
to volume and beating value No sensible individual 
would attempt to operate a steam plant without a 
pressure gage ©veq neglecting the personal risk, 
but with gas wc ore working continuously in the 
dark and with engines equally as sensitive as steam 
engln(^ to redmed "^potential Some large plants 
have of course adopted the Venturi meter but even 
this simple apparatus is senslilvo to deposits 4n the 
throat A (ontiuuous ro< ording calorimeter Is a 
great necessity and some progress is being made In 
th^i dlrw lions 

There U a dispoRithgi^ tO discount the deraicd for 
large units both engines and producers WUh^ tur 
bine units Inert astng by leaps and bounds th^ gas- 
power Industry must respond in kind If not In equal 
measure or remain an auxiliary for special con 
dillons Tbu 44 <60lU(h lyllnder ts now In evi¬ 
dence Let us have higher rotative and piston sj^eeds 
with relatively shorter stroke and larger diameters 
If possible It Is to be expwted that the production 
of special high strength steels and further perfec¬ 
tion of foundry practice will make this possible This 
Improvement In engine conslriictlon will remove one 
of the causes of (omplalnt In the past on large en 
glnes~the failure of cylinders and pifrtons—due for 
the most part to Bhrlnkage strains 

Nor can It l)e bHlievod that thu producer fuet| bed 
has reached the limit of Its diameter nor the ^axl 
mum rate of gasification With n coal combustioh of 
fifteen pounds per B<iuare foot i>er hour an eight-foot 
prodiiier would yield only TuO B horse-power , Ma¬ 
rine and locomotive pin(tl<e with Induced dr^ft sue 
coeds with many times this rate A full growQ power 
plant of today requires units of 1000 to kilo¬ 

watt capacity with at least 2 000 horsepK^er pro¬ 
ducers ^ 
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Finally edmatlon not only of operator 3ut of 
salesman and manufaf turer Is needed 3^ lout 
named Is often the least wide awake, and the the 
most receptive (if infhlligent ^Idance The Brest 
mistake is made in seinl-educatloo—first an incom 
plotft UQderstandlng of the conditions second A make 
fit equipment thlj-d a Jealous guardJn^M gu^tlal 
knowledge of defects The result ' - . 

dence dissatisfaction failure Wh( 
that to take the operator Into our ful 
cures bis alleglanie for all time ^ 

TUB TDTUBK ^ 

Marine Propumon —This raost lipportant develop 
ment looms big on the horixon Much hog ifee^wrlt 
ten of the producer gas system but It be^ edn 
fessed that the oil burning engine is more attifo^ive 
from the standpoint of convenience and compoctBSSi 
The advantage of storing oil In thtf#hlpB d^ibk 
bottoms is great from a standpoint of carg(> ^ 
pocily Buropea^ countries have been active 
development, wUh Its tank ships, B^hcc 

with Its submarine and the coast oottntrlbg Vlth 
their flriilng Successful produanvgas ea^lp- 

menta are to b«-"found on someInland war 
wajrs of Burop^ where coal U 
a boat to now being equipped bare for 1 In 

Ngw Torfc Hgrbo'r “ 

H^ntly has come the announceme)^'* 
tlon oil engines for the IS K-knotf_f^mht 

boats now l^sl^^^utlt by the^ 

Lln^ 
power 

berg WorlUbJ^ld^lF^llto expprtDtont Js^ 
stmtlariy pAe^ed pauenger ’ 

stmetdQ One Amexl^ 
up then?tNeT;^lto-ffiirnf)^ 

/*o«oer Fmsx bft—ol 

mut seema to have made great headfky ahroaiil sUios 

tM^exptiatkm M th* DfMrta Mehta; 
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hoi^povar with four and tU-erUnder unite up to 
1,000 horM*power capacity par cylinder Small 
IHesel engines have been built from five to tblriy 
horaa-power Tbe smaller engines are mostly four 
eyole, while above 1000 horse power the twoHitroke 
oyole preTalU, which in an oil engine works out 
much more simply than in a gas engine where sep 
arate pumps aie reiiuired for gas and air Maxi 
mum compreaslou Is somewhat over 600 pounds with 
air injection at 600 to 8&0 pounds in most cases 
the cotnpreasors are built Into the main unit and 
geared Some of tbe builders are reported to be de¬ 
veloping double-acting designs for engines of high 
power 

In London one of tbe electric supply compunlcs 
has installed Diesel engines using oil distillate to 
supplement the transforming equipment of Its sub 
stations, at a cost per kllowathour lower than that 
for the main stations A somewhat simitar type of 
plant-operating In one of our eastein cities boosts 
the potential of low points in a direct current dIetrJ 
button system The generatois however are undei 
compounded so as to limit the output and thus equal 
is 0 with other parts of the network Obviously the 
oil engine Is an ideal pilnie mover for such service 

In the various exp^lnients with oilgas producers 
the small progress has bien dlscouiaging Iwo sys 
tern have been used the retort and the partial com 
buatlon In the former difficulties with carbon depo 
sitlon in trie retorts are encountered In the latter 
excessive production of lamp blaik Both are hope 
lessly low In efficiency as emnparod with Lh« oil 
burning steam plants A large oilgas plant in Call 
fomia operating gas engines as waterpower auxlll 
arios endeavors to apply to power purposes mix^d 
gas consisting of part retort and part caiburettod 
water gas utilising the carbon deposits of tbe foi mei 
as briquettes In the lattei protesa In this mixed 
gas the hydiogen content Is kept down to about 30 
imr cent but In the oilgas It is very much hlghci 
40 to bO per cent For straight power piirpoaea the 
(ombusllon producer seems more pioniletng both in 
simplldty and efficiency Tho Imperial Valley pio 
Ject Is being served by a HUiall lift nlatlon of thib 
type at Yuma Arizona 

Fowtr in iht M caf t load) ff Istt d la the (b 
velopment of the Wcstoin powci flf Ida both foi li 
rlgatlon and for mlnliu, opitatlous I he Hastornei 
cannot realUe to what extent Irdgatlon has taken 
hold of the West and what a held thou 1h foi powci 
pumping If It can only bo developed Utah Arizona 
Texas and the Oieat IMnins tiubiact Or md arena 
underlain by basins or hardpau yielding giound 
waters at a depth vaiying from a few foot in 
fB\ored aieaa to 60 to jo feet in others Ai present 
electric power pumping Is predominant John C 
Hays* In discussing a tallfoinia limtallatlon men 
tlons an area of 1050 square miles 86 pti cent of 
which is electrically irrigated lie dedaies theu 
is no reason why this field should not be open to gai 
l>ower pumping One Installation is uIm ady pre 
Jected with gusdrlvcn gentrators but why not dl 
re(t pumping’ No one (auiillar with the ever pn e 
(.nt gas pumpcis of the oil Helds will fail to see the 
parallel But we must have a low priced engin 
simple fool proof and pieforubly of high apcLd 
multi (yJtnder type adapted to direct roiuiPLtiou to 
centrifugal pumps Present types of highspeed en 
glnes are not really adaptable to rotary pumps b< 
cause of the disparity between impeller proportions 
and engine speed although a few sizes can be found 
suited to low head work The new Humphrey gas 
pump Is evidently well suited to this service In 
fact some of these pumps arc now opoiating in iirl 
gatlon enterprises in India Recently a unit as large 
as 26,000 000 gallons has been contracted for 1 his 
pump utilizes the water column Itself as a pUlon ani 
Is approximately fool proof 

A crude oil engine la obviously a npccsbliy in tho 
Far West East of the Rockies lignite suction pro 
ducers in small sizes would find application but n 
California, oil predominates In 1908 the oil piodm 
tlon in California was 48 300 000 barrels at an aver 
age price of $0 54 per barrel The majority of this 
was aaphaltum base oil 12 deg to 17 deg Be 

In the mining districts we find wood charcoal and 
black ttgnlte used for steaming purposes even where 
water Is scaroe and Impnn* One plant however ac 
oeptod tht situation and Installed Diesel engines with 
a eontinuous, closed, fan-roollng system for jacket 
water 

Tbe deTBlopmeht of lignite deposits In the Middle 
West ts enoouraclog In 1907 the output weat of the 
Misilsftppt was (.OOiMlOO terns of which Colorado pro¬ 
duced one third, with Wyoming and Texas next in 
rank, with an avscji«e price at $156 per ton as com 
with fl ts ^ all biturntnoos coal mined In this 
OouatiT Thfa price does not. of course, apply to 


per ton Here In the West Is an opportunity 
Canada—We have looked to Canada for Important 
developments In the use of peat, but private expeil 
ments have failed so signally that tho government 
has started a peat manufacturing and power plant to 
demonstrate the process on a commercial scale and re 
establish confidence in this Industry Director Haanel 
of the Canadian Buteau of Minos thus summarizes 
hls InvQstigatlons Artificial diylng processes have 
failed commoi dally and a machine piocess must be 
Rubstltuted for tho manual labor ibe department 
is lUercforu pioi-enling along J-uiopcaii lines of es 
tabllshed success He states that Russia alone pro- 
ducud 4 000 OOo tons of peat fuel in one year 1900 
Feat containing not ovii to 30 per cent water has 
been found on Ideal fuel foi gas producer work It 
lequlres no further vapor and Is quite free from high 
lomperatuie and ollnkor The long j»erlee of fuel 
tests at Montreal have servtd to confirm tho resulU 
of our own governments tests on lignites in demon 
stiating tho gieat possibiJitios of those lignite dopimJts 
uspedally in the CAnadiaii Northwest 

Lnoint No roal progress Is ap 
patent in the self starting gas engine Some aiitomu- 
bllpg are equipped with small compressed air motors 
ImU it onKlduabU ^xpdisf No simple comhUBtlun 
method has yet appeared Xho opportunity Is cleat 
On very luige units one bulldei employs for start 
lUg uu explosive mlxtuie conipiossed to about 80 
pounds and stoied in the same manner as the usual 
compressed air Borne truubh has been experienced 
Id guarding against bat kilns into tbe storage tank 
Double Dak 8iatioii-H ~~ln largo cities where land 
18 deal a new style ol poivei plant would seem to 
have some posslbllltlts viz the double deck type 
with (ho produtod plant above This has some ad 
vantagtH ovei the tattiillar doiiblti-dec k turbine plant 
in that the steel work ul tho biiildlug would be do 
silent d foi a dtad loud tonctritiated along the sup 
poitlng wills wheio the pit^luccrs would natuially 
hi loi Ued 1 am not suit of the comparative coots 
but tiu f-conomy in spa In a largo plant works out 
Klatlvely low 

hnpuitcitnif BtonoMns Uotuinlng now to a 
(oiibidcratlon of some of tho broadoi aspects of this 
subjict it aeema to mo that theic aic some fruitful 
he his HtiU uiidcvolopod Juginuoilug to-day has be 
(omt hot until uly a Icthulcal but an economic scl 
ti< ( us well VVt must noi only ask the question 
Will It work^ but flist and foioinost Will it pay 
the pioppi letuiit on tin investiuciit? ( oiiHldi r fui 
cxampli tho (oral (ost of power produttlou Ifow 
much ♦aiiifst effort has n thrown away in fruit 
hss dlsdiMstoiiH ot nipie operating costs technical 
fineHH( when the languag of fixed dmigcu dopreiti 
tlon obsolescence siipci cssion and busliuss ilsk had 
not fully b» on haimd Mils phase of gas power de 
velopmcul has been of soilous (onscqucndt in tin past 
and undoubtedly rosponslblc foi many of tho f*!!! 
urcs en u Old buch piubhms continually arise In 
(ho coutsi ol compar ltl\^ studios of gas product r 
and tuiblue plants wlrh various load factors and 
prices of toal Tbe buc< ehs of th b> product coke 
oven Industry In reallring profits from its by products 
MHts Holely upon thf eronomUs of the case and 
ibiuptly raises the qmstloii Which is the major 
pmdu(t gas or coke' 1 h< anaUatB of the rost of 
production is of far num Importance than (hat <f 
microscopical Improvement in effleitney 
Technical Consular ARachc'—No oi o can deny thi 
great value of detailed knowledge of the develop 
niont of the arts In furiii^n countilcs Private In 
divlduals Ol lorporatluns lOUbtantb inviut large buiub 
I n securing such Information for their purposes 
Now ih view of the extended ^itivlty of our govern 
ment along aclentlfli and (ouimordal Huhr as evi 
denied by the O<oloj,hal Surve> On Bureau of Mines 
the Bureau of Btandards and tho BmithHonian TnsM 
tution does It seem unieaHonable tn broaden the list 
fulness of our tonHular service by the establishment of 
a DOW function a technical investigating staff whose 
duties would be to keep constantly before American 
mgirieers tho more Important achievements of for 
olgu ton temporaries’ Tho excellent report on Peat 
and I Ignite by th Canadian Duieau of Minos ts a 
cose In point Ibe fact Is that progiess to-day is bo 
rapid that no individual ran hope unaided to keep 
abreast without expending lime In general InvesUga 
tlon that should properly be detailed to apecial talent 
And It seems to mi that the national engineering so- 
clfltlps should be tho leaders In fostering this activity 
Vo operatic t Uestarch —Tho movomont toward the 
co-operatluu of the cnglnoorlng fratemltlos with the 
educational institutions should be encouraged first by 
the more widespread establishment of technical ap¬ 
prenticeships tn our shops and offices It Is no ex 
aggeratlon to assert that to-day the technical grad 
uate furnishes tbe new kllpod of iitdoatrial enterprise 
Hls training and his Meals form the ground work 
of a steadllT improving standard In oommerctal life 


poet co-operation Their costly laboratories are il 
our disposal for tbe asking We spend milllotis n 
commercial experiments that can at least only yield 
approximations Many of these liivestigatiouB 
should bo transferred to tbe lahoratoiy 

There la now before the teihnkal institutions of 
the country a compiehcuslve list of Bubjects need 
tug BcleutiUc Investigation many of them ol the ut 
muBt ImporlHiut l uuld we pcisuudc the mauufai 
turers of the countiy to endow giadimtc (illuwablps 
In their chuBou fivldH with ample fuiidH fur defiav 
mg the tuaterlal costa of juch luvt sLlgatluiiH the rt. 
turn on tholr Investment 1 believe would be well 
above the market rate of Intei est A few pro¬ 
gressive concerns have taken this step but they may 
only be regarded as a precedent One technical In 
stilutlon has Itself provided an euduwuieut 

Interest the student in youi busiiuuB by uttordlDg 
him some incentive and ho will b come a loyal ap 
preuttcc an effoctlve salesman and a competent ex 
ecutlve i hog to suggest that this section take zuoie 
definite action through the aociety along these co 
operative lines As subjects I need ouJy mention 
the following as typical Aic there an> manufac 
turers Interested’ 

(a) Maximum efficient rate of rorabust on In pro 
ducers as affeeted by width and depth of fuel bed 
late of blast moisture content and character ut 
fuel 

(b) Study of cbomlcal loaction In the fuel bed to 
delei mine tbe cundUluuB fur suppi casing the form i 
lion ot tar or lamp black and Hecurlug maximum 
percentage of cumbuRiiblcB in gas logBthur with high 
overall efficiency 

te) btudy of the iclatlve Jacket abaoipUon with 
varying time contact due to dlfTo] cnl combustion 
chanibur and L>lludii pioportlons and piston speeds 

(d) Effect of auxtilaiy precompreashm of charge 
on uffit ieuey and power of gas c nglucH with refei 
ence to socurlug unllDilted overload capacity 

(e) Determination of the most ru liable form of 
gas eDgine ludlcatora to Htandardi/o ai c ui ale met h 
ods of working 

(f) Heseaich woik on muxlinum iicat values ol 
combUBtlble inixturts standaidl/lng foiniul e foi 
(lie Htundard reference cycle 

Woik of the Section -Finally as to the work >f 
tho Gas Power RetUon Ihe liUcicst manifested in 
the last few meetings Indkates that It bos been pro 
ductlve of lesults Out of 180 papers pioflcuted to 
tho socioty within tlio last five years twenty four 
have been devoted to gas power or related subjects 
two ommitrees have prosonted corapiohouBive ro 
j)oiU and a Ihlid conimlttoe its ihiall wotk from 
time to time Although none of the committees now 
at work have leported concluflively their preliminary 
icports havo furnished amplo boalH for further action 
Possibly tho most piossing need 1 h tho staudardUatlon 
of teals and offlcleucy determinations These matters 
were brought to tho uUcuLlon of the society In ccjh 
cioto foim by tbe standardization commU»po of this 
Mectlon and arc now in the hands of the jowtr test 

ommltteo of the society 

The greatest value therefore of the »ccllon rests 
In the contribution to the art in tho papciH oi reports 
piiaouted We should not gloiy In uhio niimbeiR 
but on the other hand exc^-sslve conconti ation In the 
choice of Hubjerts does not effectively reach the full 
membership We may well accopt tho two coutrlbu 
iloiiB on blast furnaco practice hr an oarneBt of oiir 
desire for <ontiInutluns of the highest poSHlhlo stami 
ard I have heard I ord Bacon quoted on this theme 

I hold every map a debtor to hls profession from the 
which as men of course do seek countenance and 
profit So ought they of duty endeavor to be a help aod 
ornament the reto 1 hls Hoems sound doctrine and 
In tho belief that It will mit fall on arid giound I 
look foi the continued growth of this membeiahlp with 
tho VHiy keenest Interest 


Although the home of the tinplate and sheet mills 
South \\aleti la haidly an Impoitant center for the 
munufuctuic of ordinary Btoel rolled sections or of pig 
iron It Is now stated that two new steel woiks at 
Barry In Mouth Wales are m rontemplatlon as well 
as another at Irlnm on tm ship ranal According 
to published statementa tho laigor of tho two Barry 
Schemes will be very coniph te and will embrace bl^Ht 
fuinaccB and Bteel works for the production of ihepts 
and heavy rolled sections The other works Is e\ 
pectod to Bpeelalizo In heavy rolled sortlons The 
Irlam workH Mko the Harry srbemes will depend 
larg( ly upon Imported raw mateilals an>way upon 
watoT borne materials except as legards fuel Middles 
brough and the Clyde districts cannot bo expected to 
welcome tluHO new additions to tho htoel Industry ft 
U to be noted that other recent additions to British 
4ron and steel industries have shown a disposition to 
situate themselves In other districts more especially 
Uacolnshlre and South Yorkshire 
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ffiarrcovoiixlcnce. 

TH« lroprov«ment of tho Flying MocHino 

1o the Ftlltor or AMrliUA^ Bi'iPLEVsirNT 

Rottnl events In the prlenee of aerodynamleftl flight 
have followed preceding flying feats with so marked 
nn udvaneo that to the lawman It would appear that 
the true Hubjugatlon of (la ait is acconudlBhul bfyond 
dlsputL Yet to the Impartial Btud« nt of natural and 
nrtlflilal flight It (annot hontutlv he (Oiufded that 
progr* SB with mcLlianleal flying machlima has Justl 
fled tin Ijfllff that 11 Is i oiiinu iisiirate with the vast 
numht r huilt and i xpf r Inu iit< d upon Indeed the 
Hklll of the jillot has piogr ssed more than the Im 
ftrov<in nf an I vnliilioii of fin ina* hlnes It Is the 
ol»Jfft of this attnh to lonsidtr pre( Isely the quea- 
(ion of h ()i tnliiral and arllflelal locomotion in the 
uii and aualv/< i ( nit t xpt rlinents on the one hand 
with tin li ohvlous faullH and on the other demon 
Htiat (IioHi hupn tor qualities ( njoyed by Natures ma 
elilm w lin hv tin v ( \( cl man In the real conquest of 
iitninHidin h ul span From the analysis It will be 
Hhown 111 It thire art) neither subtle mysterious laws 
noi iris nitnble mm hanics In nature as oxempllfled In 
th viliiit bird bat or insect that cannot be faith 
rull> I pindiKdl by the methods and IntelliRence of 
man and that In comparison with the feaU of the 
bird he not only nccompllshes them but actually aur 
jiasHt s I 111 in 

\\ It bout diSLrlbing exhaustively tho structure and 
tin Inilnlti mimhi r of designs discovered In the ani 
nml kln^^di m it may be remarked that the earliest 
known Myir Is tho extinct pre-hlatorlc ptorodactylo 
(IHt ruHOut ifi) wing flng( red specimens having been 
found In their fossilized form in tho cretaceous rocks 
of AnurlfH and I^ngland with mombraneous wings 25 
fnrt span In striking contrast Is the tiny Dlpfera or 
two wlng(d with microscopic sized rudimentary pos 
t( rlor wings or halteres whit h act as balances in 
flighi seen in the house fly wasp and bee To this 
ordi r should he added < olcopfrra comprising the l>et 
tliB IIyminopi<rn butterflies and moths Adonata 
the wonthrful dragonfly Cheiropteia the bats and 


big I Tin JiiHt ct H AVlng riaMtinKin llorirotital or 
Wav**^! 1 igdit s of H Lino of Progrt sHion 
Hliowfi b\ Dotted Linos 

lastly the coiintlesu designs observed In the perfection 
of flight the true aeroplane the bird Varied in 
structure and contour though all may be U Is signlfl 
cant that all fly on one and the same principle—or 
poHsess the iiowtr ttf mcompllsh it—that of the screw 
Innumerable In vnrioty some being falcated or scythe 
like others oblong oi rectangular others rouudod or 
itrcular while others again being lanceolate or linear 
tho fact r« mains that whereas the drsfpns need not be 
rtHtrhbd in number the main principles and agencies 
underlying the aamo must not be departed from if the 
(onqufHt of tho whirls and eddies of air Is sought 
Note tin H foil that there must be neither divergence 
nor depurtuic from natural laws A ihoroti0h ktioiol 
f(l0i aivnt itill tnabte u$ to dtaiun fandamtrttally and 
lau^trui t a true ftyinp «erop/anc 
H( nee without unduly enlarging on structural points 
In nature we know as demonstrated by Pettigrews 
life woik that the wings of birds bats and certain in 
HI t tH mo of belli oidal curvature with a certain concavo- 
(onvexKy of form near the shoulder while all are 
HI ml rigid anteriorly and flexible posteriorly and 
toward tin tips ulao graduating In thickness from the 
root and tapering to a fine plastic point at the tips 
whith eiiablo the pinions to bo automatically stable 
w b( n t iicountoring opposing w Inds or tbose of a 
vertlinl tendency and consequently conferring those 
flm qualltlis which react upon the air with such ef 
til ai y in obtaining the maximum of horizontal dls 
/iliuiimnt or support while securing a minimum of re 
HlHlunic in flight They form bolh structurally and 
functionally reversing screw propellers one primary 
fwithcr In fact being equivalent physiologically and 
morpbologiially to one whole wing 
It iB howiver the following points that the writer 
wiahoB to enhance as they constitute the key to the 
whob probb m of success and are the true dogma and 
distinguishing feature whtreby the nubjugatlon of tho 
air be accomplished Wings, besides being strnc 
turally and functionally pivwerful propellers sustainers 
and elwators of remarkable efficacy when beaten In 
hellcopteral flight In forward translation have their 
sail area of apparent Inefficient dlmenslbiui and one 
would imagine wholly Incapable travelliif surfaces 
Quite BO Yet Nature foreseeing that in order that 


her children should aubdut. and wot be subdued In 
creases the sal) area by bewildering rapid moUoDS 
or beats thus augmenting the dimensions and creating 
aoUd basf-s of support by superior speed, perfected 
traveling, sui faces designed to satisfy the resiliency of 
the air and the lutrtla of the mass of the flying ant 
mat and Huperlor i>ower residing In the powerful peO' 
rorai thomciL muscles Slight though these may be In 
lonipaiison to the enormous weights and motom Of 
man there is no gainsaying the fact that natural ma^ 
chines soar In winds and accomplish feats we have 
hitherto failed in thus fumtsblng a practical demon 
Htration that the winp-orra is utilized to con 



iig ,2- The HTtctlv* SuHtaiinng Ann Diu t(k the 
Swim p of a Bird h Wingw 

summatc thu tiiple funi.tion of propBliing austulning 
and elevating the flying creature Flga 1 2 and 1 
Illustrate this principle cuuclsuly. the first showing the 
insects wing traveling in a horizontal path or a waved 
figureof 8 line uf prugrusslou as shown by the dotted 
lines the second representing the bird the last Ulus 
tratlng the screw propt Her of man reproducing pro- 
clsiily similar principles and results lii rotation In a 
circular path against tho reciprocal motion of the bird 
and the insect ileie then Is the first simple triumph 
and Improvement tiiechanUally furnished by Man over 
Nature 1 t tho transference of reciprocating Into 
rotary motion 

Accepting the bird as the Ideal aeroplane model we 
And that steering at right angles and horizontal move 
nieuts picsent little difficulty and are accomplished In 
a variety of ways A bird flying diagonally through 
the air attains Its maximum of support or pressure at 
the front cd^e uf the wings increase of velocity tend 
lug to thrust up the anterial margin the bird counter 
acting this by accommodating its center of gravity 
farthir forward backward or raising and lowering the 
Hamc in aicordanto to conditions This U secured by 
(1) raising the wings In a dihedral angle above the 
body resulting In lowering tho renter of gravity (21 
flexure of wings against the body thus bringing the 
same fartlier forward (3) throwing conversely the 
wings forward and so corrcBpondlngly reversing tho 
loudltlons or by (4) extending the head and neck os 
in the lasc of tin pelUan Btork or flamingo and 
Bprendlug the tail Steering 1 b effected either by (1) 
raising ono while di preaslng the other (2) diminution 
of the paraoiiuU area of either wing (3) twisting the 
pinions into an hilli oidal curvature which principle 
\h that copied by the Wrlghta and ronflscated by all 
other aoroplanlHtB (4) nr by raising and lowering each 
side of the tall ( ompare the varieties of movement 
and capabilities with the Buperlor qualities of flexible 
(onstructlon of wings and latent power to beat them 
against the Im rt Immobile and passive sail area of 
tin aeroplaiu which can readily be detected In Pig 4 



Pjg 1 Strew Ppopellor tbc Dotted I Ine Gives 
Projected Area 

is shown In section an ordinary Bl6rlot type monoplane 
of some 30 foot span with the usual 6 feet 6 inches 
tractor In the center The Insufficient sctlvo surface of 
the same Is portrayed by the dotted lines clearly dem 
onstratlng the poor comparison of active verzuM passive 
sail area, the latter predominating In excess as 
against Natures exaraplea where the whole area Ct 
utilized If. however tho aoroplane surfaces are con 
Btructed with flexible tips and posterior margins and 
twin screws are employed of twice the diameter of pro- 
l>ellen It will ImmediaUly be reeognlxed that these 
superior qualities seen In the bird are greatly en 
hanced and ability to fly in stronger winds Is attained 
by simple means As an iUustratkm of the Inabimy 
of the modem aeroplane laeklsg adequate tnea&g ef 
conquering adventitious cunrSnUi the vylter qttoCid 


from the rejtKkrt of the jBlhdkboel aviatiofl meatlag fce 
Sugland, trhm qa edatemheran^ OwSnf 

to tbs strottf Vvlndd vflrytflt in t^oelUas, neaeropiaiieq 
veaitnred out frofn tkflr ekeds even^ and the only avta 
tors seen aloft were the seqs^nsj and thay flew aU day 
long 

Thus the InoontesUble fact remains that atthoogh 
certain aviators Bke Lathsm Paulhan or Jehnatona 
have flown by superior skill In winds which others 
dread, it Is for a brief period only while the sUght 
power residing In the muscles of the gulls compared 
with the 60 to 120 horse*pdwer and great Increase In the 
mass of machines weighing from 600 pounds to nearly 
a ton sufficed to enable the bird to beat man ■ efforts 
at subjugating the air by simply adopting well defined 
proven laws instead of copying others fattlts as 
man Is content at present to do I 

From the foregoing remarks which are briefly suth 
traded and amplified from the lecture given by the 
writer entitled Fylng Ships of the Future in 1908 
at the Royal United Service Institution Whitehall 
England It will be conceded without prejudice that s 
remarkable correlation exists In the laws of nature and 
the Improved flying machine built by man Indeed, lo 
order to prevent repetitions of fatal accidents with 
tho modem incomplete aeroplane, the cause Is not far 
to seek as tho foregoing llnq| demonstrate In the 
remedy presented The world Is asking for enlighten¬ 
ment Id this respect but bow correct are the explana¬ 
tions? Certainly not by construding the traveling 
surfaces of tho aeroplane wings more rigid, heavy 
and inert No Flight by mochanics is the product 
of superior Inertia volition power end properly 
conatructed traveling organa or wings, and there can 
be no question that under such condUlons maoMn'is 
embodying these requirements will afford a veritable ex 
ample of muZUm in parvo and will make flights around 
the world over sea and land perfectly feasible Given 
adequately powerful reliable engines Improved travel 
Ing Burfoies either rotary or redprocal and tohoae 
active ar< a prf dominotcff whereby is elicited a respon 
slve upward and forward re<oU on the air instead of 
Inert passive surfaces seen In the present aeroplane 



1 ig 4 Section of Bldrlot Monoplaiit DuttoU I lues 
Show the PaM«i\e ( onipHird with tlie Active 
Ball Area of Hirtln and IitneetN 

the perfected yet simple airships with these eaaen 
tlal features will literally forge itself with the po* 
tentlal old of gravitational energy and the Immense 
inertia of the dynamic mass through all resistances 
of wind tending to deflect It from Its path, thus en 
surlng the true aubjuffation of the air 
Pimlico London Hpoab £1 Wilson 


Guns in Minw-lByln^ Vwsswls 


Tilt question of providing suitable gun arrange 
meuts for mine-laying vessels is it la reported, en 
gaging the serious consldefatlon of the British Ad 
mlralty This valuable type of auxiliary vesasl haa 
as the result of the trials and experiments carried out 
since its Inception developed into a single indepen 
dent unit Being self-contained and therefore ready 
at all times to act on her own Initiative, she can 
select the most suluble time u regards weather con 
dltions and also take the beat route to proceed ai 
rapidly aa posslblw in order to achieve her objeoti 
namely the blocking of a possible enemy s port TbU 
line of development has of neceSatty taken her faithei 
and farther from the original oonoepUon of her dudOA 
which waa lo act aa one of a group of almtlar veasela 
under the protection of an escort of cruiser or hattls 
units This change has rendered the question of bei 
protection against possible attack when moving to and 
from the danger lone one of vital importance la the 
case of the Intrepid reoenUy converted for una aa 
a mine-layer It has been decided to provide with 
an armament of 6 pounder quick firing gang This la, 
however felt to be only a tentadve mMsure, as thess 
excellent little guns are now quite outolasa^ by tb* 
improved armament of 4-lnch and 12 pounder, or 
equivajent in foreign navies, which are now monhted 
on modem deetroym in cirolea ooippeteiit to Jndqi 
it la oomddered Uint n small mixed qyinnnum^ ^ 4 ^ 
Inch—of which there An a large numWr in nqjjie iii 


and ll^hAder quidt-hfen would he jug UeaA 
rnent tor ihk olihii itf vemeb qr 
iiEhatw than Itaoiuider jRtti 
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The Gas Turbine* 

A Consideration of Proposed Types 

Dy A W H Griepe 


It in genmllr recognlxed tU&t one of the chief diffl 
calUea in the way of devising a prarticsl gas turbine 
tg to And a material for the vanes which will be cap 
able of withstanding the effect of being in contact with 
fates at the high temperatures produced by rombus 
tlon 

Ppox^rtles of Gawliiie and Air 

MlxUm ^ KKokwiv 1 rr h £ ^- £04 
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• At atmuBi h ric ( rat* irt 

The actual temperature of the gases however 
though high does not approach the theoretical tern 
perature as Is shown In the table the figures of which 
they obtained In laboratory tests made by Ur RichaiU 
.Wegner of Heidelberg Germany 

Forcing steam or water into the rotor to cool the 
blades has been suggested as a means of preventing 
their destruction by the high temperature gases This 
arrangement to be offoctive would no doubt compll 
cate the construction of the turbine considerably and 
would probably reduce Its efficiency 
An excess of air In the mixture has also been sug 
gesied as a means to this end The ofToct on the ex 
plosive force of the mixture Is clearly shown in the 
table Several attempts have been made to use blades 
made of heat resisting materials such as quartz and 
slate etc Hard porcelain rolnfoiced bv wire mesh 
has also been tried but with very little success 
Blades made of vanadium steel and covered with a 
layer of magnesia have shown the best results so far 
but have not proved sufflclently good to warrant the 
use of this combination 

Fig 1 represents dlngraminatlcally a gas turbine of 
the velocity stage type coupled to a three stage centrl 
fugal Qlr eorapresfior as proposed by Dr Stolref of 
Charlottenburg and described In a paper read several 
years ago The gas which is controlled by the flyball 
governor enters fhe explosion chamber under pressure 
and is mixed there with air (under pressure from n 
three-stage centrifugal air compressor) The mix 
ture Is fired In the chamber after which the air and 
hot gases expanding in the norzle enter the turbine 
where they give up their energy in much the same 
mantier that steam does in the steam turbine passing 
the rotating and stationary blades on their way to 
the exhaust outlet 


The turbine rotor Is made up of four tubes closed 
at the outer ends and flanked on each side by round 
plates as Indicated These plates are provided with 
circular openings which admit air for cooling the 
tubes after each exilosion (See the elevation ) The 
tubes and plates revolve on a shaft In the direction 
indicated by the arrow 

At the outer end each tube is a De Laval nozzle 
and near the center of the hub are two openings 
axially opposite each other for use In the admission 
of gas and air both openings bUng guarded by check 
valves The gas che<k valve as will be noted Is con 
nected to a ring which passes in front of n segment 
with a clr( ulor opening which admits the gas 
A spark plug Is attached near the outer end of Qa(h 
tube as shown In both views 

When passing by the gas admission segment each 
tube is filled with gas and air through the check valve 
porta The gan is under a higher preasuro than the 
air and therefore forcoa the air check valve to Its 
seat and as the turbine revolves further the contri 
fugal force comprciases the mixture In the outer ends 
of the tubes The spark pi igs then Ignlto the mixture 
after which the hot gases escaping under prossuro 
through the Do I aval no7zhs force the turbine to 
icvolvo in the direction 01 iwslm to tho outflow of the 
gases 

After the explosion occ jrs the check valves open 
again admitting cool air whl h denis the tube of th< 
burnt gases at tho same time ojllng tho tubes As 


bine A three stage centrifugal air compr s»ot an air 
accumulator and a gas chamber Ihe whole unit is 
set on a common base which la built out as an ox 
haust chamber 

As will be noted from the following dcst rlptlon the 
flow of hot gases against the blades Is intermittent 
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Fui DlACrRAMMATir HKFT< H Ol IHh 
WFGNER PROPOShD GAS HIRBINI 

thi (asing and tubes 1 volve ili 1« su ked In llirough 
the ((ollug ah liil ts (sl jwn in the el vatl>n) which 
further faclIitatoB the (o ling of the tula a after each 
explosion 

Poui explosions o c ir r ach rt volution of the 
turbine and tho lea lion of th (utfliwlng gases 
against tho ntmospheje is the sonrte if tho power 


Flu 1 AKRVMihMhM 

(iRII Pr S PRUl OSF D (tAS rilHRlM I M I 

which gives tho blades time to cool somewhat between 
tho momenta when they are In contact with tho gases 
Tho rotor A (Fig 4) which la shown in black Is 
made up of a series of expanslen chambers contain 
ing blades B and a series of clum 1 compai tnicnta C 
which sepalalo the expansion chambers The rotor 1 
(arrles a ring p having openings > to admit gas from 
the gas chambers to the explosion or combustion 
c hambors F 

Contact pieces O fastoned to tho rotor close tho 
d trie dr ills of the spaik plugs wbUh aro located 
In tho walls of the explosion cl ambers Explosion 
cl ami (18 are provided on both sides of the rotor web 
I ut ire staggered angularly to avoid dead positions 
The main strueture tontalns compartments for com 
piessed air cooling wator and gas as shown 
Tho explosion chambers F nio located on tho outer 
part of tho central structure and are alternately closed 
and opened to tho expansion chambers by the Innei 
f^ces of th(^ compartments f Tho explosion chamberM 
may be as shown or larrled completely around the 
drcumference of fho contial struefuro according 
to the slzo and power of the turbine 
Compressed air from the compressor passes through 
Ihe four way valves K which act as Injectors The 
air draws a certain quantity of gas along with It while 
passing through the valves and tho mixture is forced 



Fift l^DIAORAM OF 8TOLZE 8 TPROPOSFD 
TURBINE 

Aa UnproremAat bas been proposed for this type of 
unit wlOcb oonslsU in forcing steam or water 
into the oottboatRm or exploaion chamber in order to 

S ooe the tomiMLratare of the burning gases to a tern 
itbre iha^ win be aalfe for the vanes 
Fig* 9^ I* a more or hm diegrammatlo sketch show 
Ukg gh eleyatlon and ctweectUm through a reaction 
«u^e,propoeod by 0r Wegner and deeorlbed 
% papejE yeara ago 

■■‘■■I* I I' I . . . .. ' - --— 

^VewiI tfcwyr ftrwt ihr JbMrttsror 


Pia ^-VtETUAI SFOTIONS OP THE URIFPb I’ROPOWH) fURBlNh 


The turbine is therefore a reaction turbine In Its slm 
pleat form making separate air compression unnoces 

eery 

THU QEIIlPr TURMITK 

Figs 3 and 4 show a gas turbine designed by the 
writer which Is really a combination of the gas en 
glne and gaa turbine The unH consists of tho tur 


Into tho combustion chambers whenever the ndmisslon 
openings £J In the rotor ring D register with the 
channels to tho combustion chambers Aft r these 
openings havo paaeod closing the channol agiln th 
lovolTlng contacts O cloae tho spark plug cinutis ai 1 
the mixture la exploded During this part of ihp r v 
lution of the rotor, the blade compartments ar ucaity 
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uppotlie th« explOBlon chiiniberi End an initEnt lEtor 
they reglHt* r and the gaae* eacapo through the vanea 
forcing lUo lotor In the direction of the arrow 
l^urtlHi mnthui of th« lotor brlnge the (ompartment 
( agriln ovei the opeulugb of the roinbuatlon thaui 
UiH ftnd tht ry( Ip Is repeated 
In the design shown here It ia evident that the 


vanes or blades B are not contlnuoiuily In contact with 
the hlah temperature gaaea, as during three*«uartera 
of a revolution of the rotor tho blades arc aarroundad 
by gases at a lower lemperature cooled by air admitted 
thiough the air channels / Into exhaust chamber 
The centilfugal air compressor driven by the turbine 
dlschargcfl Into nu accumulator to Insure uniform atr 


prCMore Hm td th* «tploatva ioatctarg ht 

gas and air can bt regulated br adjoatittg the «tr 
preMmre 

A further change In the output of tba turh&ne oan 
be attained by opening or oloeing one or more of the 
four way valves JC thue changing the number of eg 
plosion ohambera In action 


Production of Low Temperature and Refrigeration—1* 


The First International Congress of Refri^erative Industries 


L MarcHis 


JjiK fiiRl luttrnatlonal (onRicBR of Refrlgeratlve 
Ill luHtrlos held at Tails October TiUi l*lth 1908 was 
[ iimrkilW f>i the numbtr and iraiwrtanre of tho 
1 H] (IB HubniUt 1 1 V ihL nun nf science and englnetie 
Uho rrspondfd tn the call of the oiganlratlon com 
iiitttco 

Tbf lODkr sH u iH (llvIdMl Into six sections as fol 
lows 

Flisl aettl 11 Ww iM ratuus and th ir Kenernl 

t CfPCtB 

Set on 1 HMllui R file rutliiK ni 11a 
Third and foiiith peel Ions Application of refi Iger 
atlon to fool and In ^urhniH othtr Industries 
Mrth h(M ri AiilltntiMi of i frlgMatlon In tom 
m(i(( and liiinaportatlon 
Sixth section I egUlatlou 

In this article v\e do not Inttnd to summarize the 
memoirs and communications presented but rather to 
give a general view of the congress that brought lo 
Rother men of sc lone o engineers biologists legla 
lators and m n from the business world 

I IlgilD ATU AND Tlir PROPI KTIPS OF BODlFS Al IOW 
TEMPFBATI KFH 

The first Bfctlon considered prlnelpally the produc 
tlon of liquid all and tho preparation with this as a 
starting point of oxvgen and nitrogen In a coni 
merclal way 

It Is well known that air like al! gases Is brought 
into a liquid condition bv the combined effect of low 
ering Its temiaratiire and expanding It sufllflently In 
carrying out ihls process gaseous air cooled to a low 
temperature lu expanded suddenly from a pressure p 
to a lower i ressiiu p Vart of it goes over Into a 
liquid state and the other part gnsoous and very cold 
Is led Into an crnnoml/er wluie It cools down the air 
thal Is Iwing (ompresfud lo the preRsuie p for the 
first time 

The eRBMiliallv ndlahatic cxpiuHion of air can be 
rffected in I wo dlffMenl w ivh 

(o) Air comprcRScd to the iienpure p tnav be <x 
ponded w Ithoul doing uvullable exterior work It 
passes from the (omprcsKlon tank to the llquefacMon 
tank bv the wav of a narrow orifice This Is the man 
ner of t xpansU n adopted bv T Inde In h!s liquid air 
machines The lowering of temperature obtained 
under such comUtloiiH Ir nnlv appreciable If (he dlf 
ference between the presHures p and p Is consider 
nhU In T !nd( 0 appnratiiRt Rihcouh hIi cooled to 
about ion (leg ( Is expanded from a pressure of 
200 to 40 atTnoflphMPH the llqiicficrt iiart of the gas at 
about 14(1 deg f paflses Into a regenerator where It 
(oolfl the all eompUAHed it 200 atmospheres It Is 
then led Info a pump which brings it up to this latter 
prepsnr A second auxlllaiv pump draws air from 
the ntmosphere to take the place of that part which 
has been liquefied In tbi Industilal machines the 
RaBPB poniprcsBPd to 200 ntmoHpheroR before passing 
Into th( f nornl/cr where the gas at —140 deg C clr 
dilateB arc cooled hv llcpild ammonia 

Under smb condltlouB In machines whUh produce 
0 lllers pei hour the vield of liquid air Is about half 
a liter per horse power hour 

fh) III HP nd mpthod of nlr expansion consists In 
ntill/liiL the oxterloi work which the gas Is capable 
of doing when It pasRos from prcHBure p to p This 
mode of expansion with utni^ablo exterior work Is 
tbf bnsip of the prneePRc s of U Claude for the prodiic 
Ihn if liquid Hirt Air compiessed to a maximum 
prcHsnre of 0 or 40 ntmoqpheres passes first to an 
ironoml/er where It Is cooled down as In I Inde s ap 
1 arstus bv ut liquefied gas It Is then expanded In 
the ollndii of a motor whose energy ran be utilized 
In the original compression of the air In course of 
time a pcrllnl llquc faction of the air occurs in the 
cvllnder of tho auxiliary motor The lubrication of 
this cvllnder Is accomplished by means of a petroleum 
rtlstUlpfc hn\lnB -v specific gravity of 0(17G (automobile 

1 nnH H W e sfniitwnUu Ii -t 1 itl \i nukl »iT*ort from Ui* 

iitn)Trth y*" 

t K r » SnitC'rh n n TH le • niiir> iiio n > M iUiIm La tirUluirm- 
Itnn IndoPlrteltc t tfw 1 i(t ol * 1 rf Bnpllratl t Ifv ^j| Uqu«S«f ^ Rimu 

( Rnji 1*Tt (1 Jim in of ibUIntAg th« dfislti at On Ur proomw will 
li id nn Account or tbftot In th« t Itowlng a rlirtd Air Iffinlde Oxt 
m 1 Axote TnrHi TI p mod an 1ft I niU,*lM]S 


gusniliie) which at the low temperature at which tho 
motor operates attains a airupy consistency compai 
uble to Industrial lubricants 
Aiqilled In this fotm the protess of O Claude gives 
only unsatisfactory results The expansion of the air 
01 cur ring at ietnperatui oa of —175 deg lo —180 dog 
bv the gas expanding In the auxiliary motor takes 
plate under unfavorable conditions The ai>pearan<e 
of liquid all In this auxiliary cylinder Is likely to 
produce a peculiar water hammer effect and Is nc 
companled by a large Increase la friction that is to 
Kay by a coirelative deHtnictlon of the liquid air pro 
duci d Moreover under the most favorable con 
ditions the yield of this machine Is hardlv more than 
0 2 lltei of liquid air per borse-power hour 

For this reason M Claude has been led to modify 
the process In the following way which I shall en 
deavor to explain A part of the cooled current of 
air compresaed to 40 atmospheres Is deflected before 
It arrives at the expansion cylinder This air und'T 
a pressure of 40 atmospheres Is led into a chamber 
(llqueflor) cooled by the gas of the original current 
which has been eximndcd In the auxiliary motor 
Thanks to a pressure of 40 atmospheris the deflected 
gas Is liquefied In this latter chamber at a tempera 
hue no longer of 100 deg f as was the ease In the 
original proccsB whore Uqm faction cccuiicd at the 
limit of Us expansion but at —140 deg C Purthi i 
more the expanded air which clnulated in tho 
llqnefler Is heated up and arrives In the economizer 
no Icmger af 100 deg C but at about —130 deg C 
it (ools the gas iu the feed conduit less so that this 
gas arrives In ihi auxUlarv motor ut ft temperntuT* of 
alH)ut >-100 deg C Its expansion takes place (hi re- 
foie nndu more favorable c ondUlotiR and llqu faction 
bv < xpanslon Is less to he ft and 

Ry thus subHtttullng liquefaction iiiuh r pre Msure 
for spontaneous liquefaction by expansion M ( latidc 
had brought his pioccss of recovering tin energy of 
expansion down to a prnclleal basis With inacblnes 
ntlllrlng an cxloilor air eompresslon eapacitv of ”5 
horsepower the vield of this process becomes ns high 
as 0 7 liter of luiulel air per horse peiwer hour 

This Idea can be cariUd still further however The 
nlr which an Ives at tho auxiliary motor at a presRiire 
of 40 atmospheres and a temperature of about 100 
de K C can be subjected In expansion to a too great 
drop In temperature To avoid the recuircme here of 
the dlffleultles encounton d In the oilgliml pioeess all 
that haw to be done Is to earrv out the expnnsiou bv 
degrees In tHverRl auxiliary cylinders The air of the 
fiist expansion can cliculate almut a flist Itqmfier 
into which is led a deflected portion of air from the 
feed circuit In a cold and compressed condition The 
flrenlRtlng air Is waimcd up and goes on to be ex 
panded In a second auxiliary cvllnder This air from 
the second expansion Is sent Into a second llqueflor 
similar to tho first and Is finally led Into tho ocon 
omlrer In practice the two llqueflers are not dls 
ttnet the two currents of atr after expansion merely 
cliculale about different sections of the same llqiie 
faction apparatus M Olaude has given the name of 
compound liquefaction to this last process It 
marks a new and important step In tho technique nf 
the liquefaction of air In machines of the type dc 
scribed shove the yield of liquid air by the applica 
tlon of compound liquefaction Is as high as 0 86 liter 
per horse power hour 

Liquid air promises to be the sole Industrial source 
of oxygon and nitrogen The manufacture of these 
two gnaes at a very low price Is a problem the solution 
of which has a very great Importance In metallurgy 
and in the ferttltring Industry How we ran derive 
these gases from liquid air Is a problem that I am now 
going to (onslder 

Oxygen and nitrogen are two bodies whose critical 
point! are slightly different (—118 dog C and 18 at 
mospheres for oxygen —146 deg 0 and 33 atmos¬ 
pheres for nitrogen) The vapor tension curve of 
nitrogen Is lelow that of oxygen At a like tempertr 
ture, below the lower of their critical temperatures the 
two gasee, considered separately, liquefy at very dUte^ 
«nt pressures The liquefaction of gtr--rtlut fa to say, 
a mlxtura of these two gaeas—presMitn. bswevsr same 


pc(ullai Itles which uie worth mentioning 

[f at a sufficiently low constant temperature, T, air 
la compressed In a closed chamber the following phe¬ 
nomena may be observed 

(1) At a predetermined point of pressure P*, a first 
thop of liquid apiH.aiB This la what after Duhem,* 
wo call the dew point 

(2) If at th** constant temperature T the volume Of 
the air Is diminished the pressure increases at the 
Bame time (he qtiantlty of the liquid phase grows 
larger If this Increase of the pressure Is continued 
all the air v^lll pass Into the liquid state the values 
for P and T for pressure and temperature at that 
Instant chaiOLt*rising what Duhem has denoted the 
boiling point 

(31 The dew and boiling points obtained at dlf 
fertnt tempt ratines tiaee In the system P 0 T on one 
hand the dew line and on the other the line of boll 
ing of the gaseous mixture considered 

(4) For each system of values (T P) of tempera 
lure and presBine the two phases lltjuld and gas are 
tn a state of rqnlllbrlum In this state the composition 
of the two pbaRPB Is different 

(5) The percentage of oxygen (the more easily 
liquefied element) In either liquid or gaseous phase 
w< will term tho lontont of this phase 

The content of the liquid phase In a sate of cqull 
Ibiliiin Is always greater than the content of the gase 
oils phase At a constant temperature when the pres¬ 
sure Is Increased the contents of the two phases 
liquid and gaseous continue to diminish till the mix 
tiiro Is completely liquefied Thus when air is liquefied 
(volumetric (ontent 21 per cent oxygen) the flrat 
drop of liquid contains oxygen and nitrogen and Us 
ont< nt Is 47 jipi cent This content continues to 
diminish as the volume of the liquid phase Increases 
A liquid with 34 per (<nl oxygon can only be In equll 
Ibilimi with gas of 12F per cent oxygen But as long 
SB Ihcip Is a gas phanp Its content la considerably 
above rcro C It remains above 7 per cent 

Tt tan bP itadlly seen therefore that If the two 
phaseR liquid aud gHReouR formed by the progressive 
liquefaction of air are malntainod In contact it la Im 
possible to prepHre gaBeous nitrogen of a sufficient do 
LTPP of purity 

t is a different matter however when under con 
slant pressure conditions the liquid phase Is ellraln 
ated as fast as It Is produced We find ourstlvcs here 
In tho prestmte of a phenomenon luverBo to that oh 
served when liquid air 1b distilled under constant 
pleasure In such a case the contents of gaseous and 
liquid phases Increase continuously The phases both 
t*nd toward a comimsitlon of pure oxygen At the 
Hamc time the temperature of boiling rises from a 
value In the nt Ighborhood of that of pure nitrogen to 
the boiling point of pur© oxygen Inversely, If we 
progrPHslvely condense air under constant pressure 
eliminating the liquid phase as fast as It Is formed 
there are obtained gaseous resldueB less and less rich 
In oxvgen at the same time the temperature of con 
densfttion becomea lower and tends toward the boll 
Ing point of pure nitrogen at the pressure employed 
W( obtain therefore much more rapidly than In the 
proetBS considered above a gaseous mixture richer In 
nitrogen To obtain a gaseous realdue practically free 
from oxygen however It Is necessary If this method 
is used to almoat completely liquefy the air 

A much better result Is obtained by the use of a de¬ 
vice designed bv M Claude which he calls a retour en 
airlOre (reflux apparatus) 

TiOt us Imagine that the liquid after separating from 
the gas encounters a gaseous mass richer In oxygen 
The liquid la colder on account of the large propor 
tlon of nitrogen It contains A part of the more con¬ 
densable oxygen of the mixture will therefore be 
liquefied and take the place of nitrogen which will 
vaporise Thue by circulating In oppoelte direettone a 
liquid and a gas having dltferent contents there ik 
obtained on oM hand a liquid very rich In oxygen and 
on the other pnctloally pure gateoni nltfvgea This 
process uttUiee, moreover a large amoimt of air vfhloti 
never oeete to be Hqnefted 

nl£!5“ ^ ^ ■fwmkltw fihladqwi ^ IX* Cham 4 fMk 
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11 ClftOd* liM utlUsad tiili prliiiClpla ot reflux ta the 
foOdivliig way A sort of smuU tubular boiler if ar 
nhlWl M that ill axis la vertical The lubes are 
attrroundod on the outside with liquid air and luto 
the lowor ends of theae tubes is led a current of cold 
oompressed air This liquefies progressively giving 
liQulda poorer and poorer In oxygen these liquids in 
falling Into a receptacle below encounter gases rich 
In oxygon and produce the gradual dilution the prlu 
ctple of which we have described There finally sep¬ 
aratee out at the top of the group of tubes practtcatty 
pure nitrogen while liquid with a high per centage of 
oxygen Is continually drawn out of the lower part 

A second obstacle remains Btlll to bo overcome in 
stead of air supercharged with a volumetric content 
of 47 per cent oxygen it Is necessary to obtain vrar 
tically pure oxygen This can be aUftlncd thanks to 
processes of rectification based on those employed In 
the alcohol Industry In such a process there are t\^o 
circulating streams Inside of a column one from the 
bottom to the top of practically pure oxygon gas and 
the other from the top to the bottom of liquid contain 
tog a large proportion of nitrogen The latter 1>ei]ig 
colder condenses the oxygen and allows Its nitrogen 
to escape In a gaseous form according to the process 
which we have seen developed In connection with the 
reflux apparatus 

The api»aratuB for this purpose Is again iompoacd 
of a sort of tubular holler with Its axis vertical At 
the upper end It continues Into a column with (on 
denslng shelves such as Is nsi d In ho alcohni In 
duslry The vertical tubes of the holler are sur 
rounded by practically pure oxygon and Into llu In 
terlor of these tubes cold air Is Introduced at a pres 
sure of about five atmospheres As previously ex 
plained this air betninca liquefied giving in the lower 
part of the bollei liquid air surcharged with oxygen 
and in the oipper part praetlrally pure gaseous ultro 
gon This Is oarried through the liqueAed oxygen 
and In turn becomes liquefied The suim roxvgeiiated 
liquid Is carried up (through n tube) by Its vapor 
presHure and Aowr rontlnuously Into tlm < fttr/il part 
of Ihe ret tlflcatlon c olumn The liquid nitrogen is 
conveyed to the sununlt of the eolnmii The oxygen 
vaporized In the tubular cliamber on account of the 
condensation of the alp In the Interior of the tubes 
enc^ounlers in the rectifying culiinm liq\iida richer 
and richer In nitrogen there falls bark In the still 
conseqqontly liquid oxygen in n prsctlrally pure state 
while p\ire nitrogen sc parateg out at the top of the 
cn)lnmp The quantity of liquid oxygen which falls 
back Into the still Is greater than tlie amount which 
vaporizes and ascends into the rectifying column 
This excess of oxygen is drawn off and Ird by wav of 
an economf/cr to meters and to apparatus whore It 
is used 

Such is the prltic Iple of the t laude method for the 
production of practically pure oxygen and nitrogen 
The Linde method differs onlv in certain of its dc 
tails The Bardot factory which works the I Inde 
process at Auhervllllers at present produces al>out HO 
cubic meters of oxygen per hour The florlt^tA do 1 Air 
Llqutde which uses the Claude process has placed in 
operation apparatus capable of producing 100 cubP 
meters of oxygen per hour The yield Is about onrj 
cubic meter of pure oxygen per each horsepower of 
fectlve on the shaft of the compressor In aiiparatus 
of 50 cubic meters and about 1 19 cubic meters for 
those of 100 cubic meters capacity 

This method of reflux has also made It possible for 
M Claude to extract p?iro gases such as neon and 
helium from the air The apparatus enables him to 
extract as a by product of the Industrial manufacture 
of oxygen and nitrogen a mixture of nitrogen with at 
least 50 per cent of neon hollum and hydrogen To 
accomplish this the gaseous residues which are 
strongly resistant to liquefaction are drawn out In 
the proportion of 6 000 liters per hour for an Influx of 
air of 3 ROO tubk meters from the lower parts of a 
tubular system coolf^d by liquid nitrogen By the eon 
junction of a pressure of four almospheroH and a %erv 
low temperature all the llqueflable parts are con 
dented and the gaseous residue If the quantity Is well 
r«gulated oonslstt of an almost pure mixture of neon 
and helium 

The liquefaction of air Is not the last obstacle whic h 
men of science have overcome in the field of gas con 
dentation Helium which long realsted the efforts of 
all phyticisttt has finally been liquefied by M Kam 
mefllogb Onnes In the cryogenic laboratory at 
Leyd«t* whoae installation admits of the attainment 
of a ranie of temperatures from o deg down tO“263 
deg C By coolli^ down helium by hydrogen boiling 
Itt a vaouum and suddenly expanding the gas com 
Ultetaed to 100 a^otpheres the Dutch scientist has 
obtained a tranipafent colorlett liquid boiling at —269 
dog. C. with a denttiy of 0 164 The critical constants 
ot betlum appear to be In the neighborhood of —268 
dcf 0 add throe atmotpberet 

Thadl* to tho admirable tdentlfio equipment of the 
lahOrtUaT ot toydon M Joad Becquorel ha^ been 


able to study at very low temperatures the phenomena 
of liquid absorption and emission inch as the mag 
neto^ptlo phuomena in crystals and solidified sola 
tlons This work of Becquercl so important In Us 
slKnillcauce bears on the following points 

(1) Observation of the Influence of variations of 
temperature on the abnormal pheuomt na of absorption 
and dispersion I>aws of the variation of thn width of 
bands and the existence for each baud of a maximum 
absorption Calculation of the number of corpust los 
producing absorption Spectral analysis at low tern 
p<^ raturos 

(2) Study In crystals and soltitlonH of a phcnonio- 
non of the same nature hs the 7eomi\n effect Invar! 
ability at varying temperatures of period changes pro¬ 
duced by magnetism Observations at low tettqM t n 
tures of phenomena showing the variation In stability 
of vibrating systems whore tbolr period is modified 

(3) Kotary magnetic polarization nt low tomp^ri 
tures Explanation of rotation In the \i Inity of the 
band of absorption t onorallsatlon of the pheiionu non 
of rotary maguptlc polarisation Extension of the phe 
nomoDon to biaxial crystals Joinder produced by a 
magnetic field of two principal vibrations normal to 
the lines of force Experimental proof of the i xlst 
^ncc In H body nnbinltted to a field normal to a Iniiiln 
oils ray of a longitudinal component of plot trie, force 

As M d Arsonval has so aptly ]>ointed out In bis 
paper at tho rjoae of the conferomt the study of tbem» 
pbenomena gives now results on the nature (ht move 
nients and the numlmr of the rbetrong whbb pro 
diice absorption It contributes to the ext* nslon of 
our knowledge as to the ultimate (onHlttuilon of 
inatter 

llu study of the phonoint non of magnetic HHtura 
tion nt low t(inp( ratlin a pt milts ns M Pbrro'Weiss 
has roniarkid of tin dvtorininntloii of thn magnetic 
moini n( of tin mohiulc* I his quantity Is funda 
irii ntal in tin ixpiosslon of tin law of lonfspnnding 
magnetic states a law analogoiiH to that of the sann 
tmnn whirh toverna fin (ompresslon and dilation of 

bf>d)f H 

A Rtiidv of Rinb importanre as the molunlai moll 
fhatloii of hmlhs Is leiulercd ikiskIIiIi by the will 
known fait that ilulrh londinilvitv Im n ases hb Ihe 
tempi rature Is lowered Th( i nation of powerful 
nmgnetlo fields by simple colls «oo1ed down and tra 
virsed by very Inti na< (urrents poiTnila th^ reallia 
tion of the stoni and allows ft to Im transformed and 
Its movempiita modified 

For this nason the first SHtlon of the eongrepH 
adopted tin following rrsolutions presented by Messrs 
b nn Perrin Mathias and Kanimerlingb Onnes 

(rt) Tn view of the extreme Importance whhh Is 
attadied to the modlfii atlon of atoms and (In pogsl 
blllty of attaining Ibis result by means of an Intense 
magnetl* fli Id (a popsibllltv wbldi the 7<pnmn pin 
norninon has already demonstrated) the congress of 
fers the rcHolutlou that the nations should unite for 
thn roiiRtructlon of a great t leetro magnet without 
Iron Ibe effirlencv of whldi shall be Increased by an 
Inlenao refrigeration 

(b) Tn view of the admirable scientific equipment 
of the rryoginte laboratory at T eyden and th< hos 
pi table offer of welcome made by Prof K Onnes to tho 
Investigators of all nations Ih© physicists presmt at 
^the first section of the Congress of Refrigeration ex 
press the following resolution That the governments 
of tho nations reprosonted nt the rongroHS should fur 
nlsh neressary assistance to permit phystelsts to carry 
out at the cryogenic laboratory at I^yden reseordns 
with regard to physUal properties ai very low tom 
imratures 

“fc) The congress resolves that an International as 
sodatlon shall be founded to further sueh study scl 
entlfic or otherwise an association with Its head 
quarters at Paris which while aiding the already 
Rpeclallzed fields of research shall undertake tho study 
of the whole domain of low temporatiiro 

Tn view of the high degree of interest whhh at 
tadies to the carrying out and co-ordlnatliig of sclen 
llflc research In the field of low temperatuies the con 
gross resolves that he bureau of section A shall bo 
charged with the organization of a permanent Inter 
national association for the study of all scientific ques 
tlons relating to low temperatures 

IT nrTBJrxffATiNo mfpta 

In the storehouses where at the present day food 
stuffs aro preserved by refrigeration low toraperalures 
are obtained by the vaporization of tho following 
liquefied gases Ammonia sulphnrous anhydride car 
bon dioxide and methyl chloride 

The liquefaction of these refrigerating agents may 
be attained (1) by means of a compression pump 
(compreBsioii machines) (2) by means of a solvent 
such as water (absorption machines) Tn the enm 
presslon machines which are at present the most 
widely used In tho refrigerating Industry the gas 
llqqefied In the condenser or Itquefler posses by wav 
of a regulating cock Into the refrlgerailng chamber or 
evaporator there It Is vaporised by a pump which 

•H Wi4ie L hTpothft-e dn ch»nin mnUknlAUti et In nrni rit ferro. 
WMPMlqiNv geninUs dM Scloocss, Krtirtmry IBth, WOA 


draws out tho vapor compressoH it and aeiids It to bu 
liquefied again in tho cundouser In tho absorption nm 
chines there Is also a llqueflrr lonumtcd with a re 
frlgerattng chamber by a stopcock ibo compressor 
—tho aspirating and force pump ia mplacod (a) 
partly by an ahnorber In whUb thn vapors from tho 
refrigerator (in ihoao machines oh a matter of furl 
ammonia gas Is used) are dlasolved tn water (b) 
partly by a bollor where tlie boated ainnionia snlu 
tion Rives off ammonia gas This is again londensMf 
In the llqueflor 

Tho utlllzable (ffoft of sm h a nmebino oi Uh h 
frlgf^rating power is hv (he quuntity of brat 

ubsorlicd in the refrigerator during h (irtaln iMilml 
or as is HomctlincH said the (piantUy of <old d( v< lopul 
In the rofrigoratoi during th( sann period 

As M Barrier has n marked this powir varies 
widely with the temperature of th« rofrigi rating agent 
nt tho condensi r and at tin rofilgriatoi The spot 111 
(atlon of theM Uinp<ratniiB afTnirts th* nnlv im aiis of 
(omparlng with any exactltudi the claims of nunhinr^ 
made by diffonnt consInutorH and the only mcann 
of avoiding difn< uUles In coninienial ronIruitH and 
(xchang(« 

Furthrrmore HlfTorent ('ounlrlfs adopt difftreiit 
tinKs tn (XprcRK (IiIh rr fi Igcrn-tlng pow(i In hrani< 
and (b rnianv tlnv (xpitss Ih refilt,< iati ig enpadty 
by tiu nninlu r of kilogram ( aUn U k ulmorbt d or 
kilogram frlgoi Jrs (negativf (alorlps frci d p/r 
hour) Tn Fngland and in th( ITnltnl Siati a tlioy pio 
fer to nieaeurn the refrigerating (apn( Itv for a day of 
2i hours and cx)>rrHR It In Inns of n ft igti atlon but 
in Pngland th< n frlgi ration ton is equal to Rl lOU 
kilogram frigorlt 8 wlilU tho if frig( ration ton In 
th( rnlinl SlntiH only amount to 7*. (00 kilogram 
rrlgori( H I istly moirover in (In United Slates the 
( onsti lu tors and c nnsnltlug (iigim ri s often evpress 
(ho moling (HPH(iiv of (hi mat him s in gallon (1< gm s 
per mfnuti flu ((mpitnliiM of tin n frigerator 1> ilng 
kept at 10 d< K h 1 T (h g f ) Such a iiiiM Im 
(<|nal to llOJt hoiii filgorhs 

If would bf \( IV usefuj to Hd<qd for (lie nfrlgera 
lion cnparllv and for llu dlfTeiinl quantities whl(!i 
Imv( to 1 m> (oiiHldrifd In llu i frig* ration Indiislrv i 
pdbtllv (oordlnalf syntdii of nnlls like that uhimJ 
In oleclrlclty 

M Maiirii e l^hlaiu has RnlmilUfd a verv t it< fully 
Htndied out n poi t on this suhjpit But In vli w of the 
oppoHitlon of tho English spt aklng d U gates the fines 
lion docs not seem to la fully sillhd and Sfftloii II 
has pusHcd the following resolution 

That an InlernatloiiHl Sflentlflf (.ornmlsBlon (fnii 
posed of theoretical and praithal spefiillRlK In llu 
snbjeft of low Ifinperatuns shall be appolnled to fon 
fltdfr valtuH iinltR anil notation snitnith to th re 
filgtiatlng industry and shill report at tht lu x( eon 
giess It Is to Ibis eoininlgslon that the propoHltion 
of M KanimerJIngh Oiuiph to glv( tho nanu of Tar 
not tn Ihe unit of mtropy haa been referred 

This same foinnilsslon hn« been likewigo (barged 
with the duty of fixing the temperatuiPR of coiuUnikr 
and refrlgoratoi whUh Bhall be adopted bo that the 
refrigeration eapacltv of a inaihliu may be defirud 
Sim tion II baa only hffn nl>le to take thn following 
resolution on that subject That the normal (spaclty 
of a refrigerating machine shall be defined by th© 
number of tin rmal units It ran prodiue in an hour 
at the given ti nipfiatures of the gas at < onth nser and 
lefilgerator the chold of them t( nip( iatnr( s and 
Ihtrmal units to bn left to th( dt t( rmlnattnn of tho In 
tdimtlorml (ommlsslon fhnrgfd with flu s(lt(fton of 
unita 

As a corollary to these rnsnliittons U Is likewise do 
slrablti to unify the methods of fi sting refrlgf rating 
machines For Ihlfl n aHon the following resolution 
has also been adopted by Se tion II That the nuej? 
tion of simplf pradhal and iinircmm nu thods of 
testing rt frlgi rating mat hints Imstd on the units di 
fined by the Internationa) lommlsslon and apr'It(aI)lo 
to the differf nt typfs of mndiliuR and ro dlfft rent dr 
rumstantea of Inslullatlnn shall lx mud a subjef t 
of study with a vh w to Itilf matloiuil agiumLnt 
( To he fontlnuod ) 

t 

h roni tin Vimio/ Sutny of (lylon tiu Initial st 
of whhh may now lx nganUd as pratthalW < oni 
pleltd it Is drai that tiu Island (ontaliiii In addition 
to gem stoiuoi u mimlM r of mint i ala of cDinmerclal 
iniportarut^ of whUh fuiIy graphlu ml(ji and thorlan 
ito aie nt pitstnt work* d Ihe mining of graphlu 
la oji a laigf wale and in stum (asea Is undtr Furo 
pean auitei vision This rnltural la an Irnitoilant ar Uh 
of export Mifa Is only mined to a small extent hjv 
primitive metboda but there Ih room for further enter 
prlae In this material now that It Is known that miuh 
of tin Oylon inha la of value for apt dal purposes 
1 horianitp ie a new mineral diseovered aa a result of 
tht operathma of the Hurvey ComparatHtly largt 
quantities have been profitably exported in recent 
years and utilised In this (ountry aa a snuiee of the 
IhoriR ufwd In tb() rnaniifaf tnrt of the infundesoent 
gas mantis 



04 SCIENTIFIC AMERICAN SUmsaENT Nfe ita 

Modern Deluge Sets for Fire Extinguishing Seridce 

Heavx Streams and How Thex Are Handled 


It 1b the crltlclBm of m my Are experts that In the 
paat altogether too llttlo attention ha« been given to 
the water itream either as regards character body 
Of manipulation The chief thought has been to 
Bhorton the time required to reach the Are ^htch has 
been c it down from minutes to secondB by the Intro 
ducti n of modern Improvements It can not be denied 
that Ir this reel ct progress has boen along the 
righr lines 

U it this much being accomplished the next step 
Hhould be the adoption of a system of producing and 
handling streams whUh would with equal prompt 
nesa Htop the fire Our lllustratlona show a number 
of devices designed especially with this object in 
view and aiming to produce a stream of great com 
ractnesB and carrying power 

It Is well underBtood that the stream of water In 
order to be effective must bo Increased In else and 
distance as nearly as possible In proportion to the 
extent of Are since heavy streams only are effective 
on large Ares Many people are not aware that such 
heavy streams tan be iroluced from ordinary pres¬ 
sures by the employment of proper nonles for the 
purpose 

Almost every Are department Js equipped with 
chemical extinguishers and nozzles giving ordinary 
■Izes of streams such as are Indispensable for ordinary 
Ares but In many cases they are not equipped for cop 
Ing with the greater disasters caused by Are While 
ordinary Ares have been provided for exigencies of 
great conAagrations to which are due the heaviest 
losses in this country have not been met 

With the latest no/zle system for producing and 
handling powerful streams It is possible for every Are 
company to have at hand at a very small expense all 
alses of streams whereby Immediately to meet any 
conAagratlon with a stream of water in proportion to 
the size of the Are 

These modern deluge sets aro very light and com 
pact and can be put In operation at a moments notice 
the 3H Inch reducers being provided with the same 
thread as the regulation inch hose thread in the 
department bo that upon reaching a Are the deluge set 
can be placed upon the lino of hose at any point de 
sired the ordinary 2/j Inch line (f h 08 f for inaldo 
work can then bo oxtendo 1 to any place desired by 
simply turning off the deluge nozzle tip If the Are 
men aro driven out of the building the 2% inch line 
of hose can be disconnected from the deluge lino 
the nozzle tip ro\ laced ond the deluge stream with all 
Its force then projected into tl e Are without loss of 
time With these modern del ige nc rzles any section 
of the 2^ Inch hose In the Are department can be 


By FranK C PerKins 

adapted to deliver as Urge streams as may be pro* 
Atably used on 2H loch ho e e* 

A special holder is provided for handling these 
heavy streams taking all the weight and reaction 
from the man at the nozsle so that he Is able to dlrset 
the stream without dUBcolty under pressures which 


\ 
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without these devices would require several strong 
men to control 

It will be readily seen that when Aromen have 
at their command the means of adjusting the stream 
to the conditions of the Are a principle will have 
Inen adopted which will more than double the efflcl 
eucy of the Are Bcrvlce and which will reduce Are 
leases and insurance rates by the millions In fact 
this change has already In part taken place 
There has been dovlsod a special reducer which 
turns directly on the male coupling of any section of 
hose The (oustnutlon of this reducer is such that 
it takes all twist and whlil from the stream and 
brings water frl tlon to a minimum The water leaves 
the noz/le In a straight solid slrtara which carries 
nearly all the water undivided to the end A stream 
without solldliy Is deAclent In carrying power and 
almost worthless against a strong wind 
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Our aocompaaylog full page UlustratloD libPWA a 
1% inch Mild stream iMlng from the Improved type 
of nocsle In use at Jifanoliester» New Hampshire. la 
the small view Is teea a Idnoh stream thrown from 
a high pressure eervloe of 160 pounds, the noiile bedag 
supported upon e simple holder end pletform* while 
two of these devices ere shown In servlee In our leet 
engraving one nossle throwing a SH loch solid stream 
from a gravity hydrant at a preasure of $6 pouada to 
a distonce of 887 feet while the other noule U throw¬ 
ing a IH Inoh stream from the aame hydrant 
The effleaey of the hoae-holder has been amply 
proved It Is quite possible for a small child to dlraot 
and control the stream from a hoee equipped with this 
bolder though the Jet of water Issuing therefrom be 
so powerful as under ordinary oondltlons to severely 
tax the strength of an able-bodied man 
By such careful attention to noasle deetgn and the 
deUlli of hoee equipment It should be possible to 
do a great deal to advance the present praoUos of 
Are Aghtlng and to save the community mueh of that 
lorn which is caused annually by the destroying flame 


TK« Function of Soap In lneoctioldoal!*Pfl 
Some IteresUng researches upon Insectloldes are 
reported upon by MeMrs Vermorel and Dantony of 
Paris There are two general classe s of Insecticides, 
those which act as poisons on the food of the Inaeet 
and others of the external Udd which kill the Inaeet 
by simple contact It Is the tatter wUeh an con 
Bldered by these authors One of the essential points 
to be borne In mind in the making up of sueh prepare 
atloDB Is the nooeulty of providing for an intimate 
contact with the Insect In order to wet a given body 
la the best way a liquid must be chosen which haa t 
low surface tension However the authors show that 
with oleate of soda (soap) the same wetting effect la 
produced by the addition of 5 per cent to the solution 
as of 01 per cent The soap need not be used nearly as 
strong as Is commonly supposed Solutions of 1 In 
1 000 are as efficient as those of 60 per 1 000 For bard 
water a little carbonate of soda should be added ▲ 
very cheap mixture Is to use with flowers of sulphur 
one per cent of soap and the same amount of carbonate 
of soda and we have a product which weta tnatantly 
fhiii with the usual dose (20 pounds sulphur per 100 
gallons of water) the solution needs to contain but 2 
in 10 000 of soap They And that aloohol Is not nesded 
here to increase the moistening action, The major 
part of coleopters and grape vine Insects are Instantly 
wet with 6 per 10 000 soap solution Insect webs are 
moistened by 1 In 1,000 solution 


Mirage In tHe Metropolis 

Tax London Times publishes a letter from Hr H 
Thompson Lyon describing the occurrence In the heart 
of London of an optical phenomenon that me aaaocl- 
ates with burning deserts and barren plains, rather 
than with the streets of a great metrepollf Ur 
Lyon writes 

**1 witnessed this afternoon at a quarter to 8 o eloOk 
a remarkable example of the mirage on the north tide 
of Orosvenor Square The whole surface of the road¬ 
way appeared a aheet of water My first Imprearion, 
before I realtxed what the phenomenon was, was that 
a water main had burst and flooded the road On 
approaching closer the water broke up into pools 
and then disappeared altogether There was no one 
about except the policeman on duty and he wouM 
not believe me until he bad gone up to the spot that 
the road was perfectly dry He called my attenUon to 
the disturbance of the heated layer of air hy the 
motor can which exactly reproduced the effect of 
wheels splashing through shallow water X have 
frequently seen the mtrf«e tn the deeert of the Sudan* 
but X have never obeerved a more^llatlc exhibitkm 
U would be Interesting to toam it oUigr iaataneea of 
mirage haye been obae r ved in this oduhtry " 

In reply to the query at the end qf t^ letter, the 
^rteriy Journal of the Royal Meteorotogtoal Society 
statea that a mirage was ebaerved In London by Dr 
Wolluton, FXLS-t in 1797 


la attMnpta at vefereaution of the troslesa erena of 
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A. RemarKable Hi|(h Power Electric Locomotive 

A lOOO-Horaepower Plant on Wheels 


Otm iUttatrAtioDB pr«tent vtowi of m Terr Intereetlng 
«l«otrlc ’ loeomotlTe In operation on tbe Wleientlui! 
bahn tn Baden. The ireifht of the looomotlTe le 86^ 
tons, it meaenree 43H foot in length and 10 feet in 
Width The adhealon weight li 42 tone There are lix 
drtTlng wheeli of 4 feet diameter coupled to the elec 
trio inoton hr conneeting rode with 2p-ineh etroke 
The amaller wheele at the leading and trailing end are 
tl/8 feet in diameter and the total wheel base le 
about 30 feet the fixed base of the drlTers being 11% 
feet 

The locomotlre earrlee two 600 horee-power motors 
girtng a total output of 1,000 horse-power on normal 
load with a maximum drawbar pull of somewhat 
over 10 tona It makes 42 miles an hour hauling a 
tratfi of is passenger cosches with a seating capaeltr 
of 61 each (aggregate weight 230 tons) or 27 to 30 
miles an hour taking 15 to 20 freight oars (600 tons) 
The motors are of the multipolar trpe and are capable 
of gtiing 800 horse-power each In an emergencr 
The power Is supplied hr the Rhelntsche Kraft 
werke In Angst at 10 000 rolts and 15 alternations 
per second The locomotive wss built hr the firm J A 
Idaffel of Munich and is giving full satisfaction One 
of the heaviest grades on the line between Basel 
and Zell figures about 1 100 and is negotiated without 
the slightest dUBcultr 

Aro Tim* and Spacw Infinite? 

The question proposed above forms the subject of a 
discussion which hag appeared In Popular Aitrono- 
ffiy in particular the affirmative answer Is ably sue 
tained by O H Ames from whose plea we quote 
some of the most striking passages 
* Every one recognises that a finite space Implies or 
presupposes larger space to exist In So on reflec 
tlon just as truly does its environment As we pass 
from one space to another we are still In space and 
all finite spaces are parts of space itself— the all 
comprehensive and necessary reality which makes 
finite spaces possible 

Hence space is limited only by space 1 e self 
limited 1 e universally extended and Infinite 
There Is and always mast be space" beyond any 
and an spaces and when we say always must be 
we have the true undeniable and perfectly satisfac¬ 
tory thought of the Infinite Why do wo unhesltat 
Ingly say and always must be? This brings us to 
the most important distinction which it is possible for 
the mind to make and the one which when clearly 
perceived will solve a vast number of knotty prob¬ 
lems and prove an emancipation of the mind from the 
unwelcome tyranny of one of our farultles which yet 
seems to so many persons to be unescapablo 

It Is true that most of the thinking of mankind 
is what might be called Image thinking It may even 
be admitted that most of It must he of this kind 
and not only accompanied by but In a sense dependent 
on the Image the mind makes of Imagable things 
The question Is whether there le another kind of 


thinking and a superior kind which whether oooom- 
panitd or not by Images is not in any sense depen- 
dent on them for its oogency and reliability It Is 
certain that there Is, and that even the ordinary and 
perhaps not very reflective man makes not infrequent 
use of it, as, for example when he says of a repeat 
log decimal "and so on forever We say that two 
and two are four We hold the terms of this state 
ment clearly in mind and cannot frame a doubt of its 
certitude But we quite as confidently affirm that two 
qulntllllons and two qulnttlllons are four qulntllHons 
What are the grounds of our certitude In the second 
case? We realise that It Is our Insight Into the na 
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ture of the case In other words It is our direct In 
sight into reason on which we rely and not at nil 
on our power to envisage or Imagine the separate 
units of this stupendous sum 

Moreover we know that the truth we have bo 
positively stated not only is true now but wo are 
equally sure that It always was and always will be 
true and that we have here a regal and transcendent 
power of the mind of a wholly different order from 
that which depends on the power to create images 
which in order to br images must have borders and 
limits and must from their very nature be finite 
Thus we may know thoroughly the naturr of nol 
only the finite but also the infinite It Is the power 
of reason as contrasted with that of imagination 1 he 
mind then la capable by the Insight of renson of 
knowing that which the Imagination from the na 
ture of the case Is utterly powerless to (Ope with 
It sees the Infinite Is never the Indefinite but the 
4c2/limited and that this is a positive and satis 
factory result The Indefinite is never the Infinite 
though almost universally It obtrudes itself when the 
Infinite Is spoken of Tho indefinite Is when seen 
correctly tho Hof yef defined but that which for all 
that we know may yet sometime be defined, 


But the true Infinite of which we may have any 
number of examples and of which we may make 
constant and most Important use Ik never of that 
kind Bearing 11$ definition and nature constantly 
and unswervingly In mind we may affirm with ut 
most confidence and posithenesH that both space 
and time are truly infinite 

Tho mental protest which the imagluatlon instantly 
makes Is only the protest of tho imagination which 
not only may he hut munt l>o set aside as Impertinent 
and meaningless In the light of our higher Insight 

The effort of the imagination to find an end to 
space or a beginning to time may bo soon from th"i 
outset to be futile In such effort the imagination 
as Herbert Spencor truly says sinks exhausted ns 
we know It was doomed to do and Its effort la not 
sublime but merely tedious and fooltah and in no 
wise tlirows doubt upon the deliverance of reason or 
presents any dilemma In regard to It 

If ono should ask the shapt of spate wheth^'r 
spherical or otherwise his question dlssolvi s In nb 
surdity when he reall/oB that ho la thinking of spam 
not as Infinite as we know It must be but as finite 
a space requiring larger space of tho old fashioned 
sort, to exist In and lionco ho in n victim of his 
imagination and can bo emancipated from this ty 
ranny only by rollanco on his reason What is true 
of space In this regard Is equally true of time as 
will bo readily seen Space and time then are truly 
and positively Infinite despite the protest of tho 
imagination 

In tho light of this thought the difficulty found 
with the thought of time and space disappears 

Professor Pickering has said If it is difficult for 
us to Imagine Infinite space it Is Btlll more no to com 
prehend Infinite time As o go back ole mail y 
through tho ages how Is It possible for there to be 
still an Infinity of time before that’ Yet wo cannot 
conceive of an actual day or Instant before which 
tlmo did not exist 

We see that In these few lines Pickering has used 
tho terms Imagine comprehend and mncelvo as 
Interchangeable and without differeme of meaning 
It Is therefore not surprising that he Is led Into men 
tal tangles In which ho has recourse to such gro 
tesque and as Herbert Spencer snya only verbally 
Intelligible expressions as those relating to time and 
space so curved that they return Into themselves 

It Is tho contention of this article that the trotjbio 
with tho notion of Infinite space la b\it the protest 
of the Imagination and therefore negligible and 
that therefore tho retourae to notions of a curved 
Bpac< and (\fn a uirved time of duch nat^ire that If 
we could go back far enough Into yesterday wo shall 
arrive at tomorrow la na needless aa It Is fantastic 
and absurd 

■ Dr August Bchmauii has been appointed director 
of the official ineteorologbal service of Bavaria sue 
ceedlng the late Prltx Erk 











19 , tftll 


lOh SCIENTIFIC AHIERICAN SUFPtSlIENT Vh, >193 

The American Navy* 

Its Material and Its Personnel 
By Oeor^e von Len^erKe Meyer, Secretary of tHe Navy 


U iH not i»MtnpH K»n iHlIy known llmt 1 iin olu b 
mlMfJiiy nUlviO diirJn*( tJn CJvil War Jiitluded naval 
optrntlonB au 11 us military oppratlons on land 
illH ordt rn and liisl rin tlons to tonimandnrB of Joint ex 
peditlona lujulnd the moat inrftKt (o operation Ho 
did iiUM( than merely approve plana aubrnlltod to 
tiliii h oriKlnai'd many of tin in Hla mind readily 
Bolvid niOHt of the w&r probh nia Bubmltted to him 
though the men and ineaiia were not alwayn available 
foi am (• SB 

1 inroln had lim RteattHt confidonee In the Intcgilty 
of Hou (lldion WdlPH hla Stentary of the Navy and 
in till tffltJfmy and atdJPy of ( aptiiln (3iJ«tavii» Vbbh 
pox Iht ABHistant Set rctarv of tho Navy Through 
tin Intttr ht ninlntaimai eloge rt lationa with all naval 
opt IatlonH 

Throughout tin war 1 Inroln h < ustoni wa« to Bpend 
u portion of ev( ry evening with Captain Fox In tho 
tel*graph offleo at tin Navy Popartment and through 
IiIh lolatlomt with him and the Socrotary of the Navv 
ho was In floBP tnin h with prat Ileally every detail of 
naval ojn ratlono of tht Civil War including all In 
(It pendent and ro operative niovt menta and he clearly 
dt fined Hk n laHonti between tin naval and mllltarv 
atrvltPB HB fllrlilly ro oiteratlvo rather than Bubordln 
allng one to another 

r Incoln 1b qutded hr fta>!ng The MIhrIbhIppI Is the 
hatkbom of the Ut bt lllon It la the key to the whole 
Bituation while the ConftdorateB hold It they can 
obtain HiipplleB of all kinds and It in a barrier against 
our forfOB 

llinolna ptiHonal Interest In Faringuts (ampalgn 
waH BO git at that win n the Admlial hoflltnted about 
UBii nding with Mb o< ran going v( mik 1b from Nt 
OilnnnA to Vlt kaburg T Inroln sent him Ihrongh the 
Navy Deparlnn nt imperative ordtrB to proreed up tin 
MlBBlBuippl to inctt the fleet of the MlBBisalppl Riv^^ 
Flotilla from above 

Hli admirable judgment Ib fvldent In all hla orders 
regarding naval affairs during hla tntlre admlnlatra 
tlon While entirely Ignorant of tuhnlral and tact leal 
dttails his power of loglrally arranging groups of 
fat ta gave him a clear insight and liettor still real 
foresight In all larger strategical nnestlona 

In I Inroln a time the largest ship was the Niagara 
a srrew vesst 1 of 6 000 tons Her complement whb TO 
ofTlterB and 400 men No gun of the type used on ves 
aels from 1R61 to ISfiH fired a projectile that could ptnc 
trate the armor of the modern hattleahip 

The Monitor completed In 1862 was the first step 
toward the modern drfadnouglit The first dread 
nought launthed In lOOf has a displacement of about 
18 000 tons and a battery of ten 12 inch 4r ealllier 
rtflos The battery of the Monitor consisted of two 
eleven Inch imooth bore guns firing projertllea weigh 
Ing 170 poujids Slu had a displaiement of about 1 OOO 
tons and a draft of 12 feet Though smaller than the 
Merrlmadc Bhe was of superior Htrength on account of 
her heavier guns and armored turrets Tho Merrimack 
was of 4 000 tons dlsplarement (overed with Iron plate 
like a box and had ttn giiuH Including six nlne!n(h 
guns 

TMF nHI\UN(U(IIT TVl V (OVfPlMU IN AMFRUA 

It 1b not generallv known that In tho summer of 
1903 the IdPBH of tin all big gun ship was comelved In 
the American Navy and a sketeh was submitted for 
the (onslderatlou of the offlters In attendance at our 
War College in Newport R I This plan was dls- 
(UB8od at the Wax College during that summer In 
lamtnrv 1904 the Oeneral Hoard having considered 
the Ru^^gpBtt (I plann requested the Department to 
dlr((t the Hureau of Construction and Repair to pre 
pan t ntatlve designs fnr a battleship with a battery 
of twelve bfavv turret guns The letter was referred 
to tills Bureau by tin Secretary of the Navy with 
dlrp( tIonB to prejiare such design In September of the 
Hninn year Uu General Board anked to be informed by 
the Burenu of Construction and Repair how soon the 
t( ntatlve dtalgn would he completed but the Bureau 
had been preparing plans for the flonth Carolina and 
MUhtgan on llms similar to those of the Connecticut 
with a inlxid battery Finally 'n S ptembor I90f> *t 
proposed the all big gun design for theia ships In the 
meantime however Fngland had been at work on the 
British battleship Dn adnought the first of her type 
whhh was launched In Fehniary 1996 Had the worth 
of the suggestion for the Dreadnought type been ap¬ 
preciated regardless of the fact that the Idea origin 
atftd onjtalde of the dcBlgn bureau tho TTnlted States 
would have had the honor not only of producing the 
Monitor but also the first Dreadnought 

AbstfwrtM rmm nn wictrm at th« 11r Ufiy aiitmir af n«> 
Club (if tlin City of Now Tork Mordsy cvnilng Kob IBth 1011 


To give an idea uf the strength of the modem Dread 
nought J will quote from an article by Professor Hollis 
of Harvard printed In the February number of the 
Act/; York tn^incLring Magazine He lays A single 
one of the American battle fleet lately returned from 
L uropc In the hands of the Confederacy would have 
(hstroyed the entire Northern Navy Not a ship, or 
any combination of the ships then existing could 
have remained on the blockade The cost of a modem 
ship must therefore be contrasted with that of our 
Hilt ire navy In the past of only forty years ago In 
order to got anything like a fair Idea of what should 
he paid for new ships 

The enlisted force of the Navy In 1864 was about 
the sanio as It Is to-day while the number of vesaels 
In (ommluBlnn was 681 with a displacement of 500 000 
tons as against 212 veasnlR In commission In 1010 with 
a displacement of 790 000 tons 

THF NAVY BKFORF AND AFTEK THF ClVn WAB. 

The Navy to-day differs from that of twenty years 
ago not only In ships and guns but In men Few 
p< ople appreciate the fact that 96 per cent of the en 
Haled men to-day are American born representing 
every State In the Union T hey have not been seafar 
Ing men hut are young men of high Intelligence from 
every walk In life As Boon as they are enlisted they 
are sent to a training station where they are taught 
sanitary care drilled In tho necessary exercises pur 
suant to their vocation and within three monlhs 
aio geneially plated on a battleship or other man-of 
war Here they are dfvolopcd according to their In 
(Ilnatlnns and ability in electricity machinery gun 
firing and all requirements of a modern man-of war to 
HiK h an extent that when their enlistments expire 
tin y arc a valuable asset to the country The Navy In 
(reases their productive powers for times of peace and 
makes them a strong Instrument for defenBO In timo of 
war 

The duties of the ofllrers have also changed materl 
ally The battleship fleet which Is the navy and to 
which the country would look In time of trouble Is 
(ompoaed of enormous ships which are fioatlng power 
plants full of eomplox machinery Consequently It 
Is neci Bsary that the officers should be versed in 
englnet^rlng as well as seamanship Roosevelt once 
said every officer must he a fighting engineer To 
command or to he tho executive officer of one of 
ihese great moving machine shops requires tech 
nlcRl knowledge executive ability mental training 
and a phyalral condition as nearly perfect as possible 
in order to be able to stand the strain and respon 
slbillty 

One of the most far reaching acts of our former 

I rtaldcnt Theodore Roosevelt was to Issue an order 
direotlng our battleship fleet of sixteen vessels to en 
clrdc the globe At the time the success of this 
movement was considered by many but not by him as 
problematical and haiardous No such armada had 
ever attempted a similar voyage and there were many 
critics at home and abroad who wore skeptical and 
opposed to ii However It was a stupendous success 
with far reaching results It served as a messenger of 
peace instead of a menace to the world It was re- 
cpIvhcI with onthuslasm and cordiality everywhere 

II Impreased the world with the power and skillful 
handling of the American Navy The American people 
were proud of their ships and men and pleased with 
tho entire success of the cruise 

NAVT OmiANIZATlON 

When I became Secretary of the Navy i found an 
organization dating back to the year 1842 when the 
expenditures were about eight and one-quarter mil 
lions of dollars and the number of sailors and marines 
were about eleven thousand In 1842 but 29 vessels 
were in commission with a tonnage of 30 000 tons 

In 1910 we expended approximately $136 000 000 for 
the Navy had 67 000 sailors and marines 212 vessels 
in commission and a tonnage of nearly 800 000 tons 

T made it a point to study the reports of former 
s(>cretarles of the Navy of Boards of suooesaful shop 
and shipbuilding organisations and the great navies 
of other countries and finally adopted In part the 
recommendations of a commisaion which had been ap¬ 
pointed by Mr Rooaevelt Thla commltalon was pre¬ 
sided over by Juatlce Moody and Included Admiral 
Mahan Judge Dayton the late Paul Morton Rear 
Admiral Luce and Rear Admiral Folger It wgi the 
report of this commission which the 8w1tt Board ap¬ 
pointed by me used ae a hails for the reorganUatlon 
which Is (n effect In the Navy Department at the pres¬ 
ent time This organization Is logical ahd sumsitfQV 
and the reeponslbillty is now on Oongress to make It 
statutory 


While 1 was before the Naval Commltieti recently 
arguing for two of the latest Dreadnoughts It was 
suggested to me by one member that, aa battleshtpa 
hulls with their steel construction did not become un 
seaworthy Instead of building a TO 000-ton battleship, 
we might reconstruct three of our 15 000 ton battle¬ 
ships to take the place of the one proposed This 
member did not appreciate the fact that If the aame 
old guna were kept on the smaller ships the larger 
vessel with more modem guns and belter armor and 
more speed could choose her own distance and annl 
hllate the smaller vessels But even If the recon 
slrurtfld vessels had the best guns and the same speed 
as the large modern battleship the three together could 
not be maneuvered with the facility that the one 
large one could Thus the one largo vessel could con 
lontrate Its enormous gunfire on the srualler vessels 
In turn and destroy them In detail 
To reconsinict and bring up to date If a costly and 
unprofitable undertaking No one would think ot ro- 
constructing a locomotive or a street car after many 
years of service—then why a battleship when the re¬ 
sult Is BO poor 

Tho fleet If kept up to date and with the profier 
military efficlemy Is an insurance against war As 
long as our fleet Is efficient and of sufficient size we 
/an be sure that we will not have war 

The nbjeit of the present organ Ixatlon In our Navy 
is to maintain tho highest military cfflcloncy that Is a 
jireparedness for war on the part of the fleet 

I have aimed lu eHtablUh up to-date buelness moth 
ods in tho Department and navy yards The result 
Bhoiild be economy Ihroughout the entire naval service 
with the RBBuranre that whenever a dollar Is expended 
full value will be received 

In order to keep track of what Is expended a new 
system of bookkeeping has been established by which 
trial balances can be furnished monthly This has 
not been possible heretofore Cost accounting has 
been systematized so that hereafter tomparisons can 
bo made between the various yards Stores have 
been consolidated from seven store accounts into one 
property account The Naval Supply Fund Is to be 
aboltsbed and $2 700 000 Is to ho turned back Into the 
Treasury for general use of the Government 
In navy yards there has been a logical division of 
work into the dlvlsIoDB of hull and machinery a sys 
tom adopted In our succossful private shipbuilding 
plants as well as In the English and German navies 
The abolition of the Bureau of Equipment has been 
recommended its duties to be divided logically among 
the other bureaus Congress has however neglected 
to do this as yet 

now THE NAVY DEPARTMFNT CONDII< TH ITS armiNFSB 

The business of the Department has been grouped 
into four natural divisions and assigned to each dl 
vision Is an experienced officer who acts as an aid to 
the Secretary of the Navy These aids keep him In 
formed and serve as his expert and responsible advisors 
They are the Aid for Operations of the Fleet who at 
tends to matters never before provided for systematl 
rally the Aid for Inspections who carries on a syate- 
matlc and thorough Inspection ashore and afloat 
with the object of avoiding large expenditures on res 
sels which would not be a military asset after the 
money had been expended the Aid for Personnel and 
the Aid for Material the last covering tho material 
bureaus With this organization and the hopefulnen 
Inspired hy the motto now adopted that The Fleet la 
the Navy—the Navy U tho Fleet we And to-day a 

healthy spirit of co<«rdlnatlon In the navy and a 
laalous aim to get efficiency as well aa economy 
Compotltlona have been introduced In the fleet not 
only In gun practice but also In the consumption of 
coal and the use of stores This has resulted In a 
saving in expenditures and In even higher efllelency 
To give a brief Idea of the Improved admtnlatra- 
tidn of the fleet and the navy yards, the following Is 
Interesting 

The Paymaster General of the Navy on comparing 
the cost ef administration of tba navy yards for t91fl 
and 190$ finds that If the gross charges had borne 
the same ratio to the productive work in 1910 u In 
1909 the gross charges would have been proportion 
ately greater by $316$ 307 

In 1001 there were 106 vessels tn commission and id 
IflO tbera were 213 Xf the cost of malnteonnoe pkr 
■hip had tmeh as much in 1910 as It was tn $000 th^ 
expenditures afloat it is calculated, would have been' 
InenskSed 141U,331 ' 

Tho gslh in adatnistrative economy and opsmtlto 
elflotetKy of the flaty may be indiowM hy thms 
eunii together, showing that for bei^r bhittns# 
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BwUipd*^ |7»27SSM mor* would Iiat* bm *p«nt» tn 
othor words, Uio openUlAf ozponMO ot tbe aUTP ltMf% 
Icm redoood br th«t umoont 

During the rear In which this Improrement hue 
taken place the number of ehlpe Increased about 8 
per cent the aTerage number of ihipa actuallp In 
commiulon was Increased about 11 per cent and the 
displacement of resseli was Increased about 9 per cent 

The power of motive maohlnerp was Increased about 
Id per cent and the average cruising speed of the fleet 
has Incressed from 10 to 12 knots without additional 
consumption of coal 

Thus greater elBoiencr has resulted with more 
economical administration 

The Indicated improvement in economical adminis¬ 
tration amounts to shout 9 per cent of the total 
amounts expended for running the navy yards and 
ships or 6 per cent of the total expenditures for the 
entire year for all purposes 

COTfDTJCTINO THE WATT OW A WAS BASIS 

Ships are now moved In squadrons or fleets en 
gaged in battle practice maneuvering and gun firing 
Everything is carried on as though war existed or 
might exist at any moment The principle being that 
to be prepared for war Is to avert war 

Our ships are giving strict attention to self main 
tenance and to keeping of vessels in repair by the en 
listed men They only go to the navy yards for dock 
Ing and for large repairs 

In all these reforms and recommendations T hava 
had the entire endorsement and hearty support of 
President Taft without whose aid and sympathy little 
couM have oeen arcompllshed He also Is very deslr 
ous and keen that we should build two battleships a 
year 

With the opening of the Panama Canal the Import 
anre of the Caribbean Sea as a base of future nav*!] 
operations will be realized It is the hope of the De 
partment to have a naval base In the accessible and 
suitable harbor of Guantanamo Cuba which Is some 
700 miles from the canal and capable of harboring a 
fleet of fifty or more men-ofwar 

It Ir important during battle maneuvers In pence 
or a period of real hostilities that a vessel should 
not be called upon to return two thousand miles In 
order to be repaired This can more easily and econ 
omhally be done by the development of Guantanamo 


as a docking and repair station 1 have recommended 
to Congress that certain useless naval bases and yards 
should be abolished, bringing about a saving of about 
a million and a half dollars annually In maintenance 
for these yards alone Congress must assume the re¬ 
sponsibility If this it not accomplished as It requires 
legislative action 

It Is the Intention to develop Pearl Harbor Ban 
Francisco Bay and Puget Sound In order that after 
the Panama Canal has been completed the entire fleet 
may be maintained on the Pacific Coast 

PBTVATE TASnS VB OOVKBNACFNT ABUS 

At the present time Congress Is in the midst of a 
discussion as to the method under \^hlch ships should 
be built—whether they should be confined to an tight 
hour limitation of labor not only In the Government 
yards where eight hour labor la the rule now but also 
In private yards It la Interesting to note the extra 
cost Involved and what a detriment P v^onld bo to the 
resources of the country If the private vards are to 
bo driven to an eight hour basis just at the moment 
when our shipyards are successfully competing with 
the shipbuilding organizations of the great marltlmo 
nations We know that if the vessels of the building 
program icoommended by the President were to be 
built in the Government navy yards it would cost 
about 120 77r 000 whereas If built under present con 
dltlons of labor In the pilvate shipyards without le 
RtrhtioriH bv an eight hour law there would be a 
Having of about five and one-quarter mllltonR of doIIaiH 
1 he battleHhtp Arkansas which was launched last 
month at C atndi.D N J was constructed and launched 
at a cost of four and one half millions or one and onc 
half mil lions less than the limit of coat fixed by Con 
gross The Florida building at the New York Navy 
Yard will cost $6 400 000 and its cost will exceed that 
)f her sister ship the Tltah (building at u private yarl 
in Camden N J and lannchel six mouths ago) by 

$2 4 roooo 

In the case of the new Texas a thousand tons larger 
than the Arkansas with the olght hour provision the 
Department was obliged to accept the one offer of 
$5 8*10 000 an advance In price over that for the Ar 
kansas of $1760 000 although the size had only In 
creased a thousand tons It is estimated that th 
slater ship of the new Texas (to be (ailed the New 
York) which Cong?ess irovldel should be built In a 


navy yard (which means the New York yard), can 
not be built for less than $7 500 000 In other words 
if Congress will permit the New York to be built at a 
private ship yard a saving can bo effected based on 
the estimate for the Texas even with the eight hout 
limit of labor of $1 660 000 

WHAT THE NAVT MEANS TO THE NATION 

The building of the American navy has brought 
about many advantageous results to the country Do 
fore the era of tb( white fleet (1887) a stool ship had 
not boon built In this ountry Tht requirements of 
the Navy and tho studies and aid of naval officers 
brought about the establishment of some of the great 
steel plants which are on such a basis to-day that 
they are able to compete sucfissfully with the world 
The new Navy Is responsUIe for tho education do 
velopmont and training of a laige class of men who 
enter our Industrial world It has enabled a number 
of shipyards to exist whUb could not have contlnixd 
but for the Navy These yards aio Invaluable asHeta 
to our country and are piepared whtn Congiess stts 
fit to entourage our shipping to build the required 
merchant marine for the United States which will 
be a valuable adjunct to our Navy 

All )f UR are nuxlous foi universal jMate and there 
are many who feel that Jt can eventually be brought 
about by an internatbinal suprt lut court Wo must 
beai in mind howtver that no tourt can be of any 
B r\1 0 uni SB Us decreta an bt tufoued When the 
nations agiee to an Interuattonal couit It Is certain 
tlmt flve or six great nations will be obliged to main 
tain navies In order that the deertts of tho court will 
bo malutaiiKd It will be ncrc'Rsary that no one of 
these nitlnns r 1 all have a greater or more powerful 
navy than the niblnel nivtca of tho other nation 
mcmbcrR of tli t url AVt may therefore feel sure 
that the Ainei U an navy In the fut ire under tin 
most favorable conditions as to icace will have fo 
exist It will bftvc to be ready to do Its share in the 
(nforcoment of the decrees of thiR tourt If establlBhcd 
when neregHiry 

With the certainty of an expanding coninuiti In 
the futur with our surpluH iiotlurtp eairted to the 
vorlds nuviketB and with our growing responsibilities 
In the region of the Panama Canal a strong navy will 
b a UP eftH ty 


TK« Product* of th® Socip-nut Tr«® 

By 0 W YViiJ( 0 \ and M T RicNTHdiruK 

Atiention has recently been drawn to the Soap 
Nut the fruit of a tree Indigenous in India and 
Algiers but recently InUoduced Into Florida os i 
source of Saponlne Extracts This U a substance 
applied to various uses c p ns an addition to toilet 
soaps and other toilet pieparatlons and as a foam pro 
duolng material In carbonated beverages It is said 
to be also used by chemical laundries an 1 cloth fullerR 
Instead of soap Tho material at present In most 
general use In this country for manufacturing sapo 
nine extractH la Panama bark (qulllaya) Ihrough 
the courtesy of Mr MouHe through whose efforts some 
600 000 young soap nut trees havo been planted jn 
the United States wo were enabled to secure a couple 
of pounds of the soap nuts produced by the only tree 
In America which has reached full maturity and 
through the courtesy of Schutz ft Co of Hamburg 
wo received two kilograms of soap nuU of which this 
firm li a large Importer Its supplies being drawn 
from India and Algiers 

In preparing the extract we boiled TO grama of 
the chopped hulls with three succossiv© iiortlong of 
water The three portions weie united and then con 
centrated to about one third of tho original bulk 
The solution was then cooled to below 40 deg C 
A small amount of egg albumen suspensed in water 
was added the boiling resumed for a few minutes and 
the solution then filtered hot The addition of tho 
egg albumen was for the purpose of clarifying the so¬ 
lution as otherwise the filtration is exceedingly dlf 
flcult At first we clarified the solution by addition 
of Fuller's earth but we find the clarification by egg 
albutneti to be a more satisfactory method Wo 
found the yield to be 73 per cent of soluble extractive 
matter confirming a previous publication of B Walter 
After the extract has been concentrated to a syrupy 
ocmslsteDcy It may be treated with fifteen per 
cent by weight of alcohol the result being a dark 
liquid essence of high foam producing power The 
extract so prepared gradually deposits a flocculent 
precipiute tt Is advisable after preparing the ex 
tract to allow H to stand undisturbed for several weeks 
until no more preolpltate Is deposited and then filter 
It The extract thus finally obtained Is a brilliant 
IhjLuW which does not causa turbidity when added to 
beverages that are to bs carbonated If desired the 
sogp^int srtrsst may be eraporatsd to dryness, wher<h 
hf tt ts otftfttWd M ft Ugbt, fftwo-colored powder which 
djtssoltf St ftialiF Wftto^ 

iffa OO ftrt iiy <rf HUJs, Fiwrtdent of tbs 


Marrow food Co New York we wcil put In possen 
sloii of two pounds of Panama bark We made an hx 
tiact therefrom in the following manner 

Fifty grams of the ])nwdered lark wsh ] ia(( I In 
tnch of four > rlenn >or Haeka lo tho flist fluak 
was added 260 cubic centimeters of walei which was 
boiled for twenty minutes Ihe extract f jm this 
flask was pouied Into flank No and the boiling rc 
peated lank No i then r«(elvLd 2o0 o iblc cei tl 
meters flesh water boiled and the roBulllng extiart 
transferred lo flask No ’ and so on the fxtnet of 
one flask being transferied to tie flask ahead its 
place being taken by the weaker extract from th 
flask behind the whole oi era!ton partaking somewhat 
of the nature of diffusion as practiced in t et sugai 
factories In this way the 200 grams of baik weie 
extracted with the minimum amount of water It Is 
Raid that some makois of Panama bark extract uho 
dOO gailniis of water to get 7 gallons of flnlshcd ex 
tract whl(h represents a great waste of time and 
steam In (oncentratlng The yield of dry extract from 
the bark was 19 6 ptr rent The yield of the bark Is 
therefore to the yield of the soap nut as 1 Is to 3 8 
which Is quite a difference In favor of the soap nut 

We next made some experiments to determine thf 
relative efficiency of the two extracts as foam pro 
ducers We found thot the minimum amount of each 
required to produce a prcceptlble foam In diatlllol 
water was one part In a hundred thousand To pro 
duro a Buffl( lent amount of foam for carbonated bevci 
ages however It was necessary to use four parts in n 
hundred thousand or 0 00025 per cent which Is an 
Insignlfloant quantity 

To compare the character of tho foam yielded hv 
the two saponineproducing materials water was 
placed Jn two stoppered cylinders of the same sl/e 
the same amount of extract added to each then the 
two flasks were shaken It was found that in com 
parlson with tho soap nut extract the Panama hark 
extract gives a much coarser foam that is one with 
much larger bubbles The soap-nut foam Is in fmt 
very compact and fine rralned much more attractive 
In appearance than the foam produced by tho Panama 
bark extract Moreover although both kinds of foam 
are very durable tho soap nut foam lasts much the 
longer However this Is not a very Important point 
since either will last long enough for all practical 
purposes 

We also made some attempts to determine the re 
latlve emulsifying powers of ths two extracts when 
compared with each other and wltb an equal weight 
of dry oastlle soap powder In this tost 1 gram 
Of ths suhstancs was dissolved In 100 cublo oentt- 


ineters of dJHtlllcd watM tho 8( lut ion pouied Into a 
tall tyliiidn with a glass stopper 0 2 gram of varl 
0 IS powUeis such as ferric hydroxide and barium 
Hull hate was all d the cylinder vigorously shaken 
an! allow( ! to stand It was noted that the Hub 
stau o sdthd at piactlcally the same rate In all throe 
(yllniers whUh would Indicate that the soap-nut tx 
tl acts bft\ e about the same emulsifying powei as 
soap HOlutifii ^0 did not however follow this line 
of expoi lm» utallon sufficiently far to warrant definite 
conclusions 

It Is IntorcBtlng to note that the hulls of the soap 
nut are not tho only product of possible vafiie of tho 
soap nut tico Iho nuts have a hard black seed 
which Is slightly smallei than a hazel nut Tho shell 
of the nut Is \ y hard and weighs considerably inor( 
than the kernel If ever th soap nut become a com 
merclally Imi oi lant i lodu t in Florida the seeds 
being neccssaiily a byproduct they wilt havo more or 
less value as a source of oil YVe give below an an 
alysjB of the soap nut seed made by us and for com 
parlson the coricspcndlng figures for peanuts tf> 
whi(h In respe(t of its gonoinl composition the soai 
nut seed beais a (lose rt^stmblaiuc although tho flavor 
and other prop itlcs an very dlfferoit 



Soap Nut 



Seeds 

Penn iits 

Moisture 

8 40 

) 2 

Ash 

4 04 

20 

on 

37 18 

tsr 

Protein 

2*' 38 

2'- 8 

Crude Fiber 

1 84 

r 

Caibohydrntes 

23 16 

24 4 


The boap nut Deed ish Is rich In potash and contains 
32 31 per cent phospboiJr add The carbohydrates aro 
chiefly slarch pentosans and sucrose \o lodurlng 
sugar was found Tannin Is absent The tisual roac 
tion wltli gulacol and h\droRcn peroxide soems to In 
dl(ntt the I ipsence of considerable quantities of per 
oxidase Theie Is howevei no saccharifying enzyme 
pics<nt T?ie oil which waa obtained by extraction 
has a bland and very agreeable taste The 8 <m d on 
tains oiu per cent of lecithin 
Soap nut hulls of good quality can be bought In Ham 
burg at (enis a pound whUh Is about the price of 
laiianiB bark As however the yitld of the Hoapnut 
hullR Ih n(arly four tlmta as great as that of the bark 
the hulls If obtainable In sufficient quantity should 
have no trouble In driving tho bark out of the market 
It may be here remarked that many dispensers of 
carbonated bqverages do not use soap nut extract to 
produce foam —Pi»re Product* 
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Mahin^ Money 0\it of Bees—1* 

ll.eepin(( Bees for Fleeeure and Profit 


By £ r Phillips, Ph D , in charge of Bee Culture. Bureau of Entomoloffy 


INPKODIK riON 

fli-f keeping for plefwvirH and profit la carried on 
by many thou»andfl of people la all parta of the 
United StateB As a rule it Is not the sole occupar 
tlon There are however many places where an ex 
periendfl bfr kfoper tan ruuko a good living by do- 
tntliig his niitlrt linit and attention to this line 


Not only is the honey bee Tftloftble u a producer trat 
It Is alao one of the most benefldal of Insects in 
cross-poUinating the dowers of various economic 
plants 

Bee keeping Is also extremely fascinating to the 
majority of people as a pastime, furolabing outdoor 
exercise as well as Intimacy with an Insect whose 


what the beea bring to the hive to any great extent, 
but hy proiMT manipulations we can get them to pro¬ 
duce fancy comb honey or if extracted honey ts pro¬ 
duced It can be careful^ cared for and neatly padMd 
to appeal to the fancy trade Too many bee keepers, 
in fact the majority, pay too little attention to mak 
Ing their goods sttractlve They should recognise the 
fact that of two Jars of honey one in an ordinary 
fruit Jar or tin can with a poorly printed IiUmI, and 
the other In a neat glass Jar of artistic design with 



Fig 4 -Hw Vidl with Silk tulle Front 



of work It should bo oiupboslztd that It U unwise 
for the avpiiige iudUldual to undertake extennlvu 
keeping HlUiniit loiinldcrablc previous exparl 
once on a small scale bIiko there are bo many minor 
details which go to make up success In the work 
These must be thoroughly understood before there 
Is any hope for continued success It is therefore 
most desirable to begin on a small scale make the 
bfHB pay for themselves and for all additional appa 
ratus as well as some profit and gradually to Increase 
us far as the local eondlilonfl or the desires of the In 
dividual permit 

Boe culture la the means of obtaining for human use 
a natural product which Is abundant in almost all 



iilg J-A Pen fniiiu Hi\( with t < mb ln>ne\ 8u|wr 
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parts of the country and whhh would be lost to us 
were It not for the honey bee The annual produc 
tlon of honey and wax in the Unttid States makes 
apioultore a profllable minor industry of the country 
From Ua*very nature it okn never become one of the 
leading agricultural pursuits but that there la abun 
dant opportunity for Its growth can not be doubted 


activity has boon a subject of absorbing study from 
the earliest times It has the advantage of being a 

recreation which pays Its own way and often pro¬ 

duces no mean profit 

It Is a mistake however to paint only the bright 

side of the picture and leave It to the new bee keeper 

to discover that there is often another side Where 
any financial profit Is derived bee keeping requires 
hard work and work at Just the proper time other¬ 
wise tbo surplus of honey may be diminished or lost 
Few lines of work require more study to insure sue 
cess In years when the available nectar Is limited 
surplus honey Is secured only by judicious manlpu 
latlons and It is only through considerable expert 
f*nce and often by expensive reverses that the bee 
keeper Is able to manipulate properly to save his 
crop Anyone can produce honey In seasons of plenty 
l]ut these do not come every year in most locations and 
it takes a good bee keeper to make the most of poor 
years When even with the best of manipulations 
the crop Is a failure through lack of nectar the bees 
must Iw fed to keep them from starvation 



Fig 8—Smoker 


The average annual honey yield per colony for the 
entire country under good management, will prob¬ 
ably be 25 to 80 pounds of oomb bonsy or 40 to 60 
pounds of extracted honey Tlie money return to be 
obtained from the crop depends entirely on the 
market and the method of selling the looney If 
sold direct to the consumer extracted honey brings 
from 10 to 20 cents per iwund and comb honey from 
15 to 26 oenta per section If sold to dealers, tho 
price varies from 6 to 10 cents for extracted honey and 
from 10 to 16 cents for comb honey All of these 
ostlmaies depend largely on the quality and neatness 
of the product From the gross return ni|uat be de^ 
ducted from 60 cents to $1 per oohmy tor expenses 
other than labor Including foundation seetiona, oc¬ 
casional new frames and hives and other IholdeaUlf 
not however providing for increase 
Above all It should be emphasised that the only 
way to make bee keeping a profitable Intshieae ts to 
produce only a flrstHOsss aniol* We oftn Ittot 


a pleasing attractive label the latter will bring 
double or more the extra cost of the better package 
It is perhaps unfortunate but nevertheless a fact, thst 
honey sells largely on appearance and a progressive 
bee keeper will appeal as strongly as possible to tho 
eye of his customer 

LOCATION or THl API AST 

The location of the hives is a matter of con8lde^ 
able Importance As a rule it Is better for hives to 
face away from the prevailing wind and to be protect 
ed from high winds In the North a south slope la 
desirable It is advisable for hives to be so placed 
that the sun will strike them early in the morning 
so that the bees become active early in the day and 
thus gain an advantage by getting tbe first supply of 
nectar It Is also advantageous to have the hives 
shaded during the hottest part of the day so that the 
bees will not hang out In front of the hive Instead of 
working They should be so placed that the beea 
will not prove a nuisance to passers-by or dlsttirb 
livestock This latter precaution may save tho bee 
keeper considerable trouble for bees sometimes prove 



dangerous, especially to horses 
The plot on which the hives are placed should be 
kept free f^*em weeds, espedallj in front of tbe en 
trances. Tho hives should bs far snough gpait to 
pennit of troo msnlpulsUon If hlvss afs too elose 
together there is da^r of bses entsring the wrong 
blvs on retamlng espeeUlly in tbs spring 
Thsse conditions which may bs considered as 
Ideal, need not all bo followed When neoesaary bees 
may bs kept on house tope in the back part of city 
lots, ia the woodk; or in many other places where 
the ideal condltione are not found As a matter of 
fact, few apiaries are perfectly ieoated, nevsr«h«|esa. 
tbe leoatipn Aouid be carefufir pUnned especiany 
when a iarte nnxhbor oC cokmies are kept pptwarUy 
for prom. 

As a rule, it is tf>t ceasldered heat te keep lUptd 
than ifib eetenfea in one apiary an4 aplartea sUntOil 
iwo^ml^oport TheSn nrs s^klany tiS 

tom tp ht 
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Iat4 6awn Tht only way to Uara hvm moar 
odlonlen nOy flvea loonUly wUl tiurtnln In to atndy 
Un totty Horn niid ttM rooord of that plaea until tbo 
non kaapar can doeida for hlnaalf the bent number 
to be kept and where they nhall be placed 
The experience of a relatlTely email number of 
good bee keepers in keeping unusually large apUries 
indicates that the capablUtles of the average locality 
are usually ondereatimated The determination of 
the aln of extensive apiaries Is worthy of consider* 
able study for it is obviously desirable to keep bees 
In ae few plaoee ae poeelble to save time In going to 



Fig 0 -~I>TODe and Queen Trap on Hive Entraikoe 


them and also expense in duplicated apparattis To 
the majority of bee keepers this problem Is not Im 
portant for most persons keep but a small number 
of colonies. This Is perhaps a miatortune to the In 
dustry as a whole for with fewer apiaries of larger 
■ixe under the management of careful trained bee 
keepers the honey production of the country would be 
marvelously increased For this reason professional 
bee keepers arn not favorably inclined to the making 
of thousands of amateurs who often spoil a location 
for a honey producer and more often spoil his market 
by the InJudlciouB selUng of honey for less than it it 
worth or by putting on the market an inferior article 

Out apiaries or those located away from the main 
apiary should be so located that transportation will 
be as easy as posslbe The primary conaideratloD 
however must be the available nectar supply and the 
number of colonies of beoe already near enough to 
draw on the resources The out apiary should also 
be near to some friendly person so that It may be 
protected against depredattou and ao that the owner 
may be notlfled if anything goes wrong It Is espe¬ 
cially desirable to have it In the partial care of some 
person who can hive swarms or do other similar 
things that may arise In an emergency The terms 
under which the apiary is placed on land belonging 
to some one else is a matter for mutual agreement 
There is no general usage In this regard 

vqj rVMCNT IN APPAaXTDS 

It must be insisted that the only profitable way to 
keep bees is In hives with movable frames The 
bees build their combs in these frames which can 
then be manipulated by the bee keeper as necessary 
The keeping of bees in boxes hollow logs or straw 
■keps is not profitable is often a menace to pro¬ 
gressive bee keepers and should be strongly con 
demned Bees In box hives (plain boxes with no 
frames and with mbs built at the will of the bees) 
are too oftei seen in all parts of the country The 
owners may obtain from them a few pounds of in 
ferlor honey a year and carelessly continue in the 



Fig 7 *-Bee Ssof^>e for Removing Bees from Supers 

antttUhtad praotioe In some oases this type of bee 
kMptag does little harm to others but where dU- 
•aaes of the brood are preeent the box hive is a 
isrlo^ ttitiahcg and should be abollsbed 


tt la not Um purpose 6f this bulletin to advocate 
the UM ^ any pdrttoulpr make of hive or other amur 
xataa Bcma general etatraenu may bo made how 
lidMi mpp help the beglniMr in hU obolee 
Tba type pfl^aeoat general^ used in thta eountry 
k) bNM lafxnted hr Ungidroth in Ififil It oon- 

Iftk pagl» ^ 

iraMMr‘‘lai fhe MlaiMid mek **ba*K**f |kg ftiifg 


efgbt frameo upward The sise of frame in general 
uae, known as the liangstroth (or L> frame (9^ by 
17% Ittchea) is more widely used than all others 
combined The number of frames used depends on 
the kind of honey produced (whether comb or extract 
ed) and on the length of honey flow and other local 
factors Thers are other hives used which have 
points of superiority These will be found discussed 
in the various books on bee keeping and in the cata 
loguea of dealers in bee keepers supplies 

Whatever hive is choeen there are certain points 
of Importsnoe which should be insisted on The 
material ahould be of the best the parts must bo 
accurately made so that all frames or hives In the 
apiary are interchangeable All hives should be of 
the same style and slse they should be as simple as 
it Is possible to make them to facilitate operation 
Simple frames diminish the amount of propolis, whi h 
will Interfere with manipulation As a rule it ie 
better to buy hives and frames from a manufacturer 
of such goods rather than to try to make them an 
less one Is a good wood worker 

The choice of a hive while Important, !s usually 
given undue prominence In books on bees In actual 
practice experienced bee keepers with different sixes 
and makes of hives under similar conditions do not 
find as much difference in their honey crop as one 
would be led to believe from the various publlabed 
accounts 

mve BTAlfPS 

Generally it is best to have each hive on a separate 
stand The entrance should be lower than any other 
part of the hive Stands of wood bricks tile (Fig 2) 
concrete blocks or any other convenient material 
will answer the purpose The blv« should be raised 
above the ground so that the bottom will not rot It 
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is usually not necessary to raise the hive more than 
a few Inches Where ants are a nuisance special hive 
stands sre sometimes necessary 

OTSUCB AFFAaAtUS 

In addition to the hives in which the bees are kept 
some other apparatus Is necessary A good smoker 
(Fig 3) consisting of a tin or copper receptacle to 
hold burning rotten wood or other material with a 
bellows attached Is indispensable A veil of black 
material preferably with a silk tills front (Fig 4) 
should be used Wire-cloth veils are also excellent 
Even if a veil is not always used it is desirable to 
have one at band in case tl e bees becocr cross Cloth 
or leather gloves are sometimes used to protect 
the bands but they hinder most mantpulattons Some 
sort of tool (Fig 6) to pry hive covers loose and 
frames apart Is desirable A screw driver will answer 
but any of the tools especially for that purpose Is per 
haps better Division boards drone traps (Fig 6) 


should bo glveu u ore space especially sluco supi ly 
dealers will be glad to furnish whatever information Is 
desired concerning apparatus 

EQUIPMENT IN BEKS 

As stated previously it is desirable to begin bee 
keeping with a small number of colonies In pur 
chasing these it is usually begt to obtain them near 
St home rather than to send to a distan e for there 
la considerable liability of 1 ss In shipment When 
ever possible it will be better to get bees already 
domiciled la the parti ular hive chosen by the bee 
keeper as the best but If this la i ot proctl able then 
boes in any hives or in box hivoa n ay be p rcl ased 
and transferred It Is h matter of au al Imi ortan p 
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what race of bees is purchased for queens of any ra e 
may be obtained and introduced iu place of the orlgl 
nal queen and in a short time the workers will all bo 
of the same race os tl e Introduced qujcn Ihls la 
due to the fact that during the season worker bees 
die rapidly and after requeening they are replaced 
by the offspring of the new queen 
A most important consideration In purchasing 
colonies of bees is to see to It that they are free from 
disease In many States and counties there are in 
si ectors of aplart s wl u an I h dh 1 1 o this point 

but If Ibis Is not possible eve a ovlco can tell 
whether or not 11 ere is anything wrong with the 
I rood and It Is always safest to refuse hives coi 
talnlig dead brood 

The best time of tl e year to bogl bco keeping Is 
In the spring for durli g the fl st few months of 
ownership the bee keep r a stu ly tl e s bject and 
learn what to do so that 1 o la u bo likely to make 
a mistake wbl I will end In loss of bees It Is usually 
l>est to b y good s rong nl s \<ltl plenty of brood 
for that season of the year but if this la not prac 
ticable then smaller colo les or nuclei may be pur 
baaed and built up during the season Of course no 
surplus holey con bo expected If^all the honey gath 
erod goes into the makli g of additional bees It Is 
desirable to get as little drone omb as possible and a 
g od s pply of honey in the colonies p rchaaed 
The question as to what raco a d strain of bees Is 
to be kept Is important If i oor stock has been pur 
chased locally the bee keep r should sei d to some 
reliable queen breeder for g K)d queens as a founds 
tlon for his apiary Queens may be purebaaod for |1 
each for untested to sovoral dollars each for se ect 
ed breeding queens Usually It will not pay begin 
ners to b y sul ted breeding queens for they are 
not yet prepared to moke the best use of s ich stock 
Untested or tested queens are usually as good a 
quality as are pr fltable for a year or so and there 
Is also less danger in mailing untested (young) 
queens 

Varlo 8 roccb of boes have been Imported Into the 
United States and among exper onced bee keepers 
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bee escapes (Figs 7 and 8) feeders (Figs 14 15 16 
17) foundation fasteners wax extractors bee brushes 
(1^ 9) queen rearing outfits and apparatus for pro- 
ducldg comb or extracted honey (Figs 2 18 19) will 
be found described in catalogues of supplies a full 
diSouMton of these implements would require too 
much space in this bulletin A few of these things 
are Ithiitrated and their use will be evident to the 
bee keeper It should be remembered that oEumlpu 
tatkm based on a knowledge of bee activity la of far 
greatef Importaaoe than any particular style of ap- 
pavatasi and in a short discussion like the pressnt It 


there are ardent advocates of almost all of them The 
black or German race was 11 e first Imported very 
early In the I Istory of the ountry an 1 is found every 
where but usually not ei tlrely pur As a rule t! Is 
ace is not desirable No attention has been paid t) 
breeding it for Improvement in this co ntry and It Ib 
usually found In the hands of oarelean 1 ee keepers Ab 
a result It is inferior although It often produces 
beautiful comb honey 

The Italian boes the next Introduced are the mobt 
popular raco among the best bee keepers in this coun 
try and with good reason They are vigorous work 
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<jru utid t;uo(i huuty gadiMf^ru dcleud tUetr bives well 
and above all iiavu been more carefully selected by 
American breeders than any other race Especially 
for the last reason it is usuflMy desirable to keep this 
race That almost any oth r i*aon of bees known could 
bo bred to as high a polnf le ihp Italians and perhaps 
higher tan not be doubt* <1 but the bee kiepor now 
gets the benottt of what lias intii dcme for this race 
It should not be iiiubiHtotKi fioin this that the efforts 
at brt edliig have Ikmi lilglily suceossful On. the con 
trary bee bretdlji^, will tom pirn veiy unfa^orably 
with the lriiiiro\< iiH lit of otln i animals or plants 

will* h hii\ * 1 h f It 1 h* BuliJ i V f>f bvi ediog Investlgn 

t Ions 

Itallnu ln*s hti\( In t'U at Ik ltd for tolor 

hy Hom hreiibiH to th* area of yellow on 

ilu uIhIoiuki until wt now ha\# what are known 
IIS M\< bandtd bK h llu se un very beautiful but 

ft tan start 1> bt rlaliiitd that thty aie Improved 

as honev prothn*rH or In legaid to gentleness They 
nto kt pt inoHtIv by amateurs 

Soim btttd rs have tIaiintU to hpU rt Italians for 
staler Itiiglli of loiigut witli tho object of getting 
a btt whldi (oiild obtain flu abundance of nectar 
froin Mil rlovtr If nny gain is evt r made In this re- 
spK t ft is soon loHi lh« It riuH red (lover bees or 
long toiigued btes aie sotiu what tnlaleadlng but are 
onMnurlly list d as Indb aUng gotid honey produconv 

(ataasiuii Ists iKKitly dlsfributod throughout the 
(ountiy by this Hepaitmont are the most gentle race 
of hKfl known rimy aro not stlnglesB however as 
Is oft< a stated In nowapap* rs and other iveriodlcals 
\lnnv upoit tium aw good honey gatlieids Thty ait 
mort prolini limn Italians and may itoanlbly hooome 
pnpulni Their woist charaeterlstlr Is that they gath r 
great quantities of propolis and Inilld huir and brate 
eonibs veiy fnoly lluy are most deslrablt^ bets for 
the amateur or for experimental purposes 

Camlolnn and Flaunt hoes have some advoc'atts and 
are desirable In that they aro gentle I Ittle Is known 
of Manats In ttils country ( amiolans swarm (xees 
slvoly unless In large hlvos ( yprlaiia were formerly 
used somewhat hut are now ran ly found puio and 
ait) undeslrahb either pure or In tiossts because if 
the fad Unit tiny sting with tlu least provocation and 
are not inaimgeBble with smoki T lu v are good hon v 
gather* i^s but (luU umbHirabU qualltbs have (uuwmI 
them to be discRubd bv Anurban Ik* keepers Ifolv 
land Egyptian and I mile (Tunisian) bp«shftvt also 
bem tried and have b*^ n unUnsnlli Himiidomd 

ta h lo ti w loR 

rbe sU(**sHful manipulation of lues dep* nds on 
tiiely on a knowbdg* ol tbeli habits I his Is not 

g<n(ially rffognl/td and most of (he llteratur* in 
|irn*tlral b** k** ping (oiiHlsts *)f sf ts of mbs to gold 
inunipuinllons riils Is too tin* of th* pi * went paper 
but Is dim to II d(Kii( to mak* tin bulb tin slioit and 
londse Wbll* tills nidhod usually nnawers It Is 
m vert li* less fsiilly In that without a knowledge of 
fundanit ntal prlmlples of hibuvlor ih( bee keeper Is 
unable to r*KuKni/( the s tminglv abnorinal phases 
of KdlvUv and d(Kfl not know wlmt to do under such 
c Ir* umstanet s Mules must of (oiiise b*. based on th 
usual Ik havbir My years of asso* iutlon the bi e kee|)t r 
almost um onselously UKiulres a wide Knowbdge nf 
liee lahavlor ind fOURKiuentiy is bcttei abb to solve 
the i>robb ms whlih <on8tantIv ai ise However It 
would sav* an Infinite numl)er of mistakes and would 
add grditly to th* Inttnst of the work If moro time 
wer* expended on a snidv of behavior then th* 
knowbdg* galiud tan lie applt*d to prn*tl*al manJpu 
hit Ion 


A colony of bees cooslkUi nannaUr or on* qum b«e 
the mother of the colony and tbouaaadt oT Mzoally 
undeveloped females called workers which normall/ 
lay no eggs but gather the stores keep the hive clean 
feed the young and do the other work, of the hive 
During part of the year there are also present some 
hundreds of males or drones (often removed or re¬ 
stricted in numbers by the bee keeper) whose only 
H*-rvl(e Is to mate with young queens These three 
tv IK'S are easily recognlisod even by a novice In nature 
thn rolony lives in a hollow tree or other cavity* but 
under manipulation thrives In tho artificial hives pro¬ 
vided The combs which form their abode are com 
liosed of wax secreted by the workers The hexagonal 
* (Us of thp two vertical layers constituting each comb 
have Interplaced ends on a common septum In the 
fills of those combs are reared the developing bees 
and here are stored honey and pollen for food 

The cells built naturally are not all of the same 
size those used In rearing worker bees being about 
one fifth of an inch across and those used In real ing 
drones and In storing honey about one fourth of an 
inch a* roBs (Fig lb) The storage cells are moro 
Irregular and generally * urve upward at the outer end 
Under manipulation the size of the cells Is controlled 
hy the bee keeper by the use of comb foundation— 
sheets of pure beeswax on which are impressed the 
bases of crlls and on which the bees build the aid* 
walls 

In the North when the activity of the spring begins 
the noi mal colony consists of tho queen and some 
thousands of workers As the workers bring In early 
pollen honey the queen begins to lay egga In the 
workei (oils These in lime develop Into white larvec 
which grow to fill the cells They are then capped 
over and transform gradually Into adult worker bees 
As the weather grows warmer and the tolony in 
creases in size by the emergence of the developing 
b<_* 8 the quantity of brood is Incroaaod The workers 
continue to bring In pollen and nectar to Imi mad© 
Into honey After a time the queen begins to lay 
eggs In the larger cells and these develop Into drones 
nr males 

(^ontlnuod Inc reaae of the colony would result In 
the formation of enormous colonies ojul uttleBs some 
division taken place no Increase In the number of 
colonies will rc»«utt Finally however the workers 
begin to build queen cells over certain female laivm 
I heap are larger than any other cells in the hive and 
hang on the comb vertlrally In size and shape they 
may he likened to a peanut and aro also rough on 
the outside When the larvio In these cells have grown 
to full slve they too aie Bealcul up and the colony Is 
tilth ready for swarming 

Swniniliig consists of the exit from the hive of tin 
original queen with part of the workers They leave 
the hive to seek a new home and begin the building 
of (ombs Rtoring of honey and pollen and rearing 
of brood in a new location They leave behind tlm 
honev HtoreH except such as they can carry lu Ihelr 
honey stoma* hs and the brood some workers and 
no adult queen but several queen cells from which 
will later emerge young queens By this interesting 
ItrocpsB the original rolony in divided Into two 

The swarm finds a new location either In a hollow 
tree or If * Bred for by the bee keeper In a hive Thn 
workers build m w combs the queen begins laying 
and In a short time the colony ts again In normal 
condition 

The colony on the old stand (parent colony) has the 
advantage of the bees which emerge from the brood 
After a time (usually about nine days) the queens 


In tbalr iup« rendy to mere*. 1| ibo is 

only modoiAtely itronc the first quMO to tnasns Ik 
allowed hy t4e workers to tear down the other queen 
cells and kill the queens not yet emerged but if a 
second swarm Is to be given oft the queen cells are 
protected 

If the weather permits after from five to eight daya 
the young queen flies from the hive to mate with a 
drone Mating usually occurs but once during the life 
of the queen and always takes place on the wtng In 
this single mating she recoWea enough spermatosoa 
to last throughout her life She returns to the hive 
after mating and In about two days begins egg laying 
The queen never leaves the hive except at mating time 
or with a swarm and her sole duty In the colony Is 
to lay eggs to keep up the population 

the flowers are in bloom which furnish moot 
nectar the bees usually gather more honey than they 
need for their own use* and this the bee keeper can 
safely remove They continue the collection of honey 
and other activities until cold Weather comes on fn 
the fall when brood rearing ceases* they then become 
rc latlvely quiet remaining in the hive all winter 
except for short flights on warm days When the main 
honey flow Is over the drones are usually driven from 
the hive By that time the virgin queens have been 
mated and drones are of no further use They are 
not usually stung to death but are merely carried or 
driven from the hive by the workers and starve A 
colony of bees which for toy reason is without a queen 
does not expel thei droneB 

Many abnormal conditions may arise in the activity 
of a colony ajid It is therefore necessary for the bee 
keeper to undorstaud most of these so that when they 
orrur he may overcome them If a virgin queen Is 
prevented from mating she generally dies but odea 
Bionally begins to lay eggs after about four weeks In 
this oveut however al 1 of the eggs which develop 
become malee Much a queen is commonly called 3 
drone-layer 

If the virgin queen Is lost while on her flight or 
the colony at any other time is left queenless without 
means of rearing additional queens it sometlmeii 
happens that some of tho workers begin to lay eggs 
Those eggs also develop only into drones 

It also happens at times that when a queen be 
comes old her supply of sperraatOKoa la exhausted at 
which time her eggs also develop only Into drones 
These facts are the basis of tho theory that the drone 
of the bee Is developed from an unfertlltred egg or Is 
parLhenogenotic A full discussion of this point Is im 
possible at this time 

The work of tl e hive Is very nicely apportioned 
among the Inmates so that there is little lost effort 
Ah has been stated the rearing of young is accoin 
pllshed by having one individual to lay eggs and 
numerouB other (Immature femalee) to rare for tho 
larvBB In like manner all work of th© colony Is ap 
portioned In general It may be stated that all In 
side work—wax building care of brood and clean 
ing—Is done by tho younger workers those less than 
seventeen days old while the outside work of collect 
Ing pollen and nectar to be made Into honey Is don© 
by the older workers This plan may bo changed by 
Bpeclsl conditions For example If the colony has 
been queenless for a time and a queen Is then given 
old workers may begin the Inside work of feeding 
larvep and theses may also secrete wax Or if the old 
workers are all removed tho younger bees may begin 
outside work As a rule however the general plan of 
division of labor according to age Is followed rathor 
tlosely (To bo continued ) 


PKyslcol Anomallvs of Wutor 

VVatfh la a itarudoxltnl and uniqiu auhstance A 
tliMrinoiiietec ttllKl with water Inst*ad ut mercury or 
alcoliol give H n liable liiclicatlooB of moderate tom 
pcrnturiH but wlun It 1 h *ooIk 1 below -1 deg C (aiwut 
IM d*K h ) it I case K to fall and iH^glns to rlue and 
at th* fr* (zing (O deg t or “12 deg P) It 

standa at thp Bam* h* Ight ns at 8 dig ( (about 46H 
dc g k ) In cjtli* r woida water attaliiB Its maximum 
density at 4 deg t and when it la cooled below this 
politl it expands insttad of lontracttng In the act of 
freezing another and a sudden oxpannion takes place 
which Is the opposite of what occura Iti the sollcMfloa 
tlon of most BubiclanccH Heme l*p tloatB on wat r 
a fa* t of Imnions© genloglcnl and biological Import 
nncp which prevents lakis and Btreama from freezing 
Holld and prenerves the animal and vegetable organ 
UiuB which thi> contain In all latitudes and at all 
s* HHOiia the temp* lafiire at great d* ptha In tho ocean m 
approxlrnatch 4 d* g 0 

The coinpn Hsibiiuy vlHcoBlty and speclflc heat of 
water txhihlt corr* HpoiicliiiK snomaMeR all of which 
have b* on atlrlbuted by Tloentgcu to a common cause 
Roentgin uHHumed that water even at ordinary tem 
peratares contains a vac table number nf pol 3 mionlzed 
OP agglutinatnd molecules probably ldenti*al with tho 
molecules of he or that water may Im regarded as a 
solution of he as s>riip Is a aohitlcm of sugar Tho 


number of these complex molecules diminishes as the 
temperature rises’ 

This view Is supported py tho measurements of 
Hamsay and Shields wjio account for the peculiar 
properties of water hy the presence of associated mole¬ 
cules 

A note in Cosmos states that Duclaux from his 
recent study of this theory concludes In agreement 
with Sutherland that the -iholecule of Ic© Is probably 
found by the cqmhlnatfon of three moloculeB of water 
or that thg moleculati of Ice is 64 and Its chem 

leal fortqplfrt* (H,0)^ ^ 

- -- ^-- 

Dostrtictlon of Conorwto by Hydrogon 
Sulphldo 

Tnx rapid disintegration of th© concrete wallR ol 
sewage basins has often been observed The German 
journal Sc fon wnd Sis* n give an account of Stephanas 
Investigation of the dqlerloratlon observed in th© con 
crate vaulted roof of a sewage sedmenUtlon basin 
As the crude sewage smelled strongly of hydrogen 
sulphide while none of this gss was found either In 
the clarified sewage or tn the air beneath the vault, 
Stephan concluded that the hydrogen sulphide dls 
engaged by the sewage was entirely absorbed by the 
concrete and was the cause of the .obserred corrosion. 

Hydrogen sulphide can destroy consrste by oom 
bluing with Its lime to form oaldum suhdiide which 


may then be converted Into soluble calcjum bisulphide 
or oxidized to Boluble calr'lum sulphate The analysis 
of specimens of the concrete of tho vault confirmed 
these conclusions but showed, also that part of the 
drainage was due to the presence of carbon dioxide and 
the consequent formation of soluble calcium blcarbon 
ate 

Stephan suggests a very simple method of prevent 
Ing rorroston by coat<ng with tar after the concrete 
baa hardened all parts of the wall that are exposed to 
the (ontact of injurious gases 


TKw RwllopKonw 

Tur various systems which have been devised for 
telephoning to and from moving railway trains have* 
os a rule proved unsatisfactory A new systam, In 
vented by Von Kramer and bearing the queer naihe 
railophone*'' has been employed with success on the 
line connecting London with Brighton A largs coil 
of wire Is ptaoed on the roof of the car with Its plane 
vertleal and parallel to ue rails* and its tfids are 
connected to a telephone receiver Installed in a sound 
proof cabinet hislde the car This coil Is taduettvely 
affected hy a fixed circuit composed of ai^y^verhsad 
tolodraph wire afid a cable burled bssfds md 

connected with a tslsphoBS trdflsmHtsr u ( slhtlqh 
A otreutt of thiq kind is provided fer 
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Barrel kiMKkdjwn L H Mix 
lUtt^ry Mini liol 1 r U J 1 alt rw n 
Bearing I II c P \\ bUt y 
Brarlug roUwr W J Br wor 
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Bill adjustable bar 8. Jobusuu 
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Belt fast Her niHtal 0 il In I 
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Ht X ra k. 11 II II lugotf rd 
Bra t tic riatr. C J Ga hi 
llrakt* It am fnlcrutu Api lubangb A 11 ck 
tfCbury 

Brake uiKbaulKm U H A kicy 
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rtmentrat^ N H Fret man 
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flow Sea Woler Freese* 

Am lousM liiiH iimdi n milfu of lutereitlnK obBerva 
tIoiiH of ih( (otiKt^littloii of 8( a water Dy lying down 
}hm1iW t tiok (lit In iIk iie'Tormod on Bea water he 
wfiH MiabldJ (n vl( w at uliort rango the formation of 
iM k (lorn to the wall oE lee surrounding the hole 
At till Burfa^c of the water thin hexagonal platea 
nf ho giadually developed In delicate fern like forms 
and grow hy aitracting to theniBelTefl minute crystali 
will h fonntd Rpontanooualy In the moving water The 
ronnatlon of those cryntalR Inoreoaed the denilty of 
poilloMR oE the water an that the liquid filamentB of 
difEntiit densItleH were made vlBlble by refraction ns 
in a non honingi nenuH mixture of alcohol and water 
rin floating liexagunul plates attained diameters 
lAiiKlng fiotii Inth to IV lu( hea and grouped them 
aelvpB together irregnlnrly leaving IntenitlceB usually 
of triangular form 

AI a (hpth of C or R Inches below the surface of 
the watc^r leaf like forme from 4 to 10 inches long 
and with eerraled edges Bubeequently grow from the 
Ire Hurruundlng the hole The planes of these leaves 
won usually vortkal and their axes horlrontal 
The quantity of salt In seawater Ice Is variable 
Ont Bpodnun (ontained 2 parts In 10 000 while the 
water In the vicinity < ontained 323 parts in 10 000 
Another spi (imeii showed 114 parts In 10 000 but 
wh(ui some of Iht eanie Ire was partially melted very 
slowly th( nmalntng portion was found to contain 
oiil> Ifi paitH of Suit In lOOoO 

State Report on Oil and Gas Development 
in Tennessee 

By Gfoiwf II Abiilfy State Geologist 
liir Slate Geological Survey liaB Just gotten out a 
report on the development of the oil and gas Industry 
In Tountaseo The report which Is short and pre¬ 
liminary in nature is by Mr M J Munn oil and gas 
export of the United States Geological Survey and 
dcs(rlb<a the nsuU of work done by him last sum 
mer in co operation with the State Survey It de- 
Bcribrs tho tarly finding of oil and gas in Overton and 
Frntrrsa counties the striking of gushers there tho 
A_ _ 


decline of fields and the abandonment of many of 
them Then the counties d middle and west Tennes¬ 
see are taken up in order, and the developments of 
each described The report dOM not go at length 
Into the geology of the oil and gas deposits of the 
State that being left to a taller report which it la 
planned to prepare within the neat one or two 

In the final chapter Ur Munn discusses the future 
possibilities of Tennessee as an oil and gas State 
Long experience has indtoated that the Great Valley 
of Tennessee lying east of the Cumbertands is not an 
oil and gas territory as drilling from Pennsylvania 
to Alabama In that belt has unlyersally resulted In 
commercial failures He also condemns the rocks of 
the middle basin of Tenn esse e as probably non-otl 
producing based simply upon the fact that the rocks 
occurring in the center of that basin are lower 
Btratigraphlcally than any rocks that have yet pro¬ 
duced oil in commercial quantities While this is 
only negative evidence yet In view of the large niun 
her of wells which have been drilled in rocks of that 
age BO far without result, the evidence Is not en 
couraglng The Cumberland Plateau Mr Munn con 
elders much more hopeful and especially the western 
edge and possibly also the Highland Rfm region be¬ 
tween the central basin and the Cumberlands The 
Highland Rim region lo the western part of middle 
Tennessee is also considered to be possibly an oil and 
gas territory 

In west Tennessee no commercial oil or gas has yet 
been obtained but the conditions are considered as 
hopeful especially along the crest of the divide be¬ 
tween the Tennessee-MlsBlMlppi rivers 

In general Mr Munn finds that Tennesse Is pro¬ 
ducing no oil and gas to-day in commercial quantl 
ties beyond a few wells that hardly pay interest on 
their investments In a few cases gas wells are supply 
Ing one or two houses with gas or form the source of 
gas being burned in flambeau Of the large number 
of wells drilled In this State the great majority have 
been '^dry holes or unproductive Nearly all of these 
holes however report shows of oil or gas suggest 
Ing that there may be a large quantity of those suh- 
BtancPB in the rooks A study of the situation sug 
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In the Scientific Amencan Supplement we have 
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Instructive 
Articles on 
AVIATION 


published in the past few years papers by some of 
the more eminent physiasts and engineers on flying 
machines No book thus far published is so com¬ 
plete and so authoritative as these articles. The 
range of the articles is wide, covenng as it does the 
theoretical side of avuaon as well as those more 
practical aspects which deal with the construction of machines The follow¬ 
ing IS a pirtial list of the more important articles which have appeared in the 
Scientihc American Supplement, see speaal note below 


Wm. tSfS f«tr tSt« 1919 1990, 1991 am9 1999 
THC PUtOTICE MMO THEOm OP MVUTIOS 

my Orwr C i svmimmil isi tto g, 4 M. 

1 Ins IS tin, in st i nqmn paper on aeix)planei that hsf 
l>r lull) (\ r iwen pithlmlied Kmirtccn bipUnei and 
inoiu|lin ^ nn tlcsi nUed in detail and illuitrsted with 
stall dM\Mni,s namrU the Farman, Cody, CurtiiS, 
Wia(h! V (ism (old iModeh Voimn (new model), sou 
Stiinntcr hipl nus^ md the Antoincttey«4^ntoa Dumoat, 
Blennt XI BU II it XII Grade P i ene and Phtxnsr 
inoiii planes 1 he pr q«*r dimenHonthg of aeroplane 
Kurf K es as de lot rd I v famous ex|vcrunenten from their 
te ts is ah ) c nsidcred Taken ai a whole, thu Mitel 
of t \ c n fiaiKTH (. onstitutrs on udinirable text book. 

No, 171S me MfUMUfr 4r4on.4/vg 

I liii IS (th iroiith dcRcnpuon of the old type ci Wtinjht 
hiphnt \Mili the liorixoiital elcvaticMi rudder in thf (root 
(f the iiMihinc rxcellcnt diagruns and photogn|i)|te 
VKW8 utoruiKinv the pajicr 


Wa.yygg. tmto OLemmr MNm 9i$9 

Few people realise that Bleriot i tutrcestful monoplane 
II the rciult of ten yean of danng apd perihoui expert 
ment In this paper wtll be found tn inttructive deicnp* 
tion of the evolution of the preMt luceenful Uenot 
monoplane, illustrated with diagfatii and photograph 
Mo. f ygg. Tfff riumiut mmMit 
A complete deacnption of the Borman Mplanc, with 
detail diawinga of the box tail and veitkal rudders, the 
manner of working the four ailerons, hand and foot 
leven which control the machine, plan view and id^ 
elevation of the eottfc machine 
Msb f ygy me msA/ro m m ornmn mmiomMW 
An IfloMrated article describing the Demolielle, the 
MsaUeit and one of the fasteit imcMnea thui far made 
gketchea accompany the article, ihowipg the deiaili of 
the oomtruction and control. 

AtekfgM MW ?« M4gf 4 MfMfiWJirgMMEff 
Pull dctaili and dnwuigi which will suable any one to 
make a gHder for $15 00 


MLL THE9£ 4Jvrfoiff« Mmg fiAi;«r«4rt0 

Each number of the Supplement costs 10 cents, milled, itid you cm order is nuhy ol them is 
you wibh A set of papers containing lU the articles above mentioned will be maded jf<» tl 20 
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gesu that the difl^ulty la the lack of gntaha focit ov 
roefca that may serve aa reaervotra. Ih l^moUeatly gR 
of the oil flelda, the oil and gas fs UnfA Ig potOna 
saadstonei and llmestonet the ports beliif largo 
enough to allow the ready flow of oil or gat lUffa 
being of oourse only one of the cohdtUoui aadw 
which a flow is obtained and u tar aa eaa be aalei^ 
tatned over much of this State, rooka of that charietdr 
so situated as tp hold oil or gag are busidtig. In the 
case of the past oil and gas prodootfon in the Omhber- 
lands most of it appears to have come trcQi erevtoes In 
a limestone near the surface 
In an appendix the State Oeologlst disottaaw reralts 
of recent drilling In West Tennessee He ooiOpares 
the conditions there with those in Liouislana and Texas, 
where oil and gat have been found, and ooneludis that 
while no oil and gas have been found in West 7?en 
neseee, and while the peonliar salt dome condfUeos ex¬ 
isting in Louisiana and Texha which hava produced 
moat of the gushen of those States, probtb^ do not 
exist in Tennessee, yet that It Is possible or p^ohgWs that 
some oil and gas may be found there but thhl It may 
require the drilling of nine or ninety nine **dtT wella'' 
before one producing well ts found that the tearoh 
for Dll and gas in West Tennessee at the present stage 
of the game is only a gamble, In which no one should 
play who cannot afford to lose and lose heavily wtGiont 
feeling it, in the prospect of ultimately striking dO and 
recovering all that they have expended and then some 


The students of the Bchool of Bhigineerini at the 
Pennsylvania State College are erecting a l^trelesa tele¬ 
graph station designed for communication with the 
stations at Washington, New York Philadelphia 
Boston and elsewhere. Among the uses which win be 
made of the apparatus reporting football matches 
played by the college team in other cities where suit¬ 
able wireless telegriMPhle equlpmenta have Iteen 
erected may be mentioned A level elrcultr track, 
200 feet in diameter for making tests upon aeroplanes 
and propellers has also been erected A car driven 
by an electric motor win run upon this track at speeds 
up to 60 miles per hour To this car wUl be attached 
the planes or propellers to be tested The friotloiul 
resistance or lifting power of the planes and the pro¬ 
pelling force and elBcienoy of propeUsrs will be deter 
mined by a serlea of dynamometers, rseordtng the re¬ 
sults obtained by electrical mesne on Instttements 
placed upon a platform at the center of the ^renter 
track The problem of plane ehape and surface can 
be readily studied by this apparatus ss can also data 
relating to the shape site and speed of tho propeners 
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Production of Low Temperature and tt#£|rig^eradon^tr 

The First International Congress of Refn^erativo 


C Li>B o ALii ruo B an I olei by dtfrir«i t 
metUodi It tbc al al oIih oi c f the most common 
ujothodB la t direct d y cold air into tie ireaeivlng 
roomi This ali 1 m brougl t do>s to a low tempera 
tore at I auffl lenUj dil d out Ither by paHsii g over 
a toll Bullio BoIuUou Bjiuy icfrlgcratoiJ or by cU 
iHtiou In coitact with a coll actlifc aa lefrlgerant 
dry ofrigorator) I he hoi e of the type ot re 
frlgpialor an M Bairler baa said U a queatlun of 
li umstancea Wvcu In the ase of meat preaeiva 
lion it make* a dlttertnco whether the meat Is frozen 
that is to say immunized or whethei It U merely 
refrigerated (broight to a temperature between zero 
and 4 dog C) where It U more paiticulaily eubjeci 
to the action of I armful germ# It alio make* a dlf 
feren e whether It li a milltafy storoho ise where the 
meat Is only taken out for Immediate couiumptlon 
and the lefrigerating chambera are cioaed up to the 
time the food U removed or whether it ti a commer 
ial atorehouio where the meat la taken In or brought 
out daily and la more or leas exposed to the air and 
where the frequent ontrlea of Ike workmen cairy In 
noxious gaaea and Impuiltles in this latter case the 
■pray evaporator appears preferable on account of the 
[urlftcatlou and aaepels of the air of the chambeis 
In the first cake however the dty evaporator on ac 
count of Its greater slmpHclty and the lowering of the 
concentration of the brine presents some real ad 
vantagee 

It Is not auAclent only <o produce cold the cold 
must be onserved For this reason the insulatloi 
from heat should be considered a question of tho first 
Importanre in tho construction of a cold store The 
proper conservation of tho contents demands that the 
temperature of the storage chambers should be as 
constant as pdislble Tho question of Insulating mu 
torlals therefore has been a subject f particular at 
tentlon by the eongress 

A good heat Insulator shoull fulfill the following 
conditions 

(1) It should be a very | or cond ictor of heat If 
a very thin layer of the Insulator Is sufflrlent to ob¬ 
tain proper Insulation the result is both economy of 
space and economy of the insulating material 

(8) It should have a low specific gravity This 
condition Is important in 1ns nation Installment 
aboard ship Its Importance Is not leas however In 
cold storage warehouses because of the reduction of 
cost In transi ortlng It to the work and the possibility 
of eooDomy In the cost of construction by making pos 
slblo the construction of very lightly built buildings 
(3) The Insulator should be free from odor and 
not subject to decomposition even when moist This 
condition Is nil Important In the construction of cold 
Storage houses designed for the preservation of food 
stulth These absorb very easily bad odors arising 
from tho fermentation of Insulating material and be 
ome unfit for consumption For this reason such 
substances as rice husks cut straw oat husks or cork 
mixtures made with fermetttaMe substances such aa 
casein, should be rejected 

(41( Tho Insulating material abonld abeorb to as 
great a degree as possible the bad odors which are set 
free In refrigerating ohamhers and render them less 
harmful From this point of view peat or turf some 
timot is of great servloe 

(6) The insulating material should not be bygroe 
coplc It should not abaorb and tetafh moisture 
whldh Is capable of oautlng tt to tbM Its pour oon 
duoUng quallHsa Tbla Is the ease with mineral wool 
a eort of fibrous glaat made out of the ilag of blast 
fnmaoea 

(6) When by reason of clroumstanoea su^ aa the 
breaking of a water tube etc an tnsulattng matortal 
Is wet it should be able to dry out eaallF knd regain 
Its property ot poor conduction 

(7) tlie Insulating substanoea ahould ihH be at 
tractive to parasltee mire rets etc hor aSbrd a 
good rulfnre ground for miercAtes 

(8) Tho Insuliitlota material should ba Ihoomlraitl 
b)e or at least should not propagate ooMbfMton 
itarted at any point of the maw A oartom hatobar 
of cork mixtures possess this property tor tintsple 
the mixture of cork and pitch M BrflU haa sfcaim to 
the'^bobtreas asveTml different types of eattroty fire¬ 
proof cork mittucea 

(fi) Whin enoe plkM In the paaklng whl^ makaa 
np the Insulating mat either Inside or ouMde of the 

*Tnuit atoil for the Snlthtonlan IneUtitUon • A n el Heport tuam the 
Revue x«n«nW dpt Bdpaote pent et epptiqa4«B Pu4a twcQtkSh ye«r 
N ( Manrh 1Mb 
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vuil the li sulstlug material should not settle and 
u B produce continuous voids In the insulation The 
u Ilf ere t wood carbons Included under the term char 
oal are liable to tbia disadvautago when they are 
ised without special precautions 

(10) The inaulatlng materia s should not attack 
the wood iron or masonry which comes In contact 
with them 

(11) The Insulating mateilals should be very easy 
to work and to apply to the walls of the storage chain 
bers and should possess a certain resistance to bend 
Ing or crushing 

(12) The insulation should not lose its quallUos 
with time 

It la difficult enough to find an Insulation that com 
bines all these qualities Cork either In granular 
form or agglomerated however is at present the most 
employed M Fasquay has Informed the congrew that 
Bilk waste protected by an impermeable envelope 
forms an excellent Insulation 

The knowledge of the cnofficlent of conduction of 
Insulators Is of great Importance with regard to the 
thlckuess which the proteotlng Itnlnga mukt be to 
bring down the loss of cold within a certain limit 
Different methods have been proposed for determln 
Ing this In one of these the two faces of a plate of 
the substance are maintained constantly at different 
temperatures and the quantity of heat passing 
through the plate In a certain time determined This 
may be accurately measured by weighing the amount 
of Ice melted This Is tho principle of the well known 
physical method called the wall method It may per 
haps be remarked that those who have used this 
method have not taken precautions against the loss of 
heat at the edges of the experimental plates They 
have not made use of the method of using a guard 
ring In the form originated by M Berget 

The other methods for measuring the conductlbility 
are based on Forbes method This consists of heat 
Ing one of the extremities of a long slender bar of 
the material to bo tested When the system has at 
talned an equilibrium the temperature li taken at 
different points along the bar and by the formuln of 
Fourrier the coefficient of conducUblllty can be cal 
culated if that of emission is known This latter 
may be that of a coating or a very thin layer of metal 
with which the bar has been previously provided 

A variation of the Forbes method Is that of the sec 
tional bar of Lodge This bar Is composed of three 
sections the first and the third are of a metal tho 
conductlbility of which Is known The second U made 
up of the material to be tested The end of the first 
section is heated and the progression of temperature 
when equilibrium Is established is measured Tho 
general formula for uniform movement of heat In an 
elongated bar makes possible the calculaUon of tho 
conductlbility of the material composing the second 
section 

It la this method that M Desvlgnes has used In de¬ 
termining the conductlbility of several insulating sub- 
sUnces He has worked out the techhlque so that it 
can be easily employed in tho refrigerating Industry 

Some of the results obUtned by this method are as 
follows 

Ooeiflcient of Oon4%ctmiity 


Cork 

Granular cork 

C3ork with casein binder 

CJork with odorlees pitch binder 

Cork with sodium sllicato btndor 

Cork mixed with Infusorial eafth and 
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section has withheld opinion on this question there¬ 
fore and adopted the following retoluttona 

(1) That study and research shall be UAdertaken 
in the technical schools and laboratories to determine 
either by known apparatus or that which dhall be 
aubsequently devised the spedflo constants of the dtf 
ferent Insulators which are practically utllUable In 
the refrigerating industry 

(2) That the oharactertstlo properttos and con 
■tants to be determined by account being taken in 
each caae of the degree of humidity In the following 

The denatty to be employed 

The coefflotent of conductlbility 

The realstanoe to flexure 

The resistance to crushing 

The power of expelling water 

The power of absorbing odors 

The Incombustibility 

These constants should be determined under oon 
dlUons of temperature snd thickness of material ap 
plioable to the refrigerating Industry 

(3) That the second section shall call especial at 
tentlon to the study of the condurtlblllty as a func 
tion of temperature thickness degree of humidity 
and of other causes capable of Influencing the eon 
ductlblltty for example the state of division of the 
material necessary to assure a certain Insulation 

(4) That the section requests that the International 
Bureau of tho Refrigeration Oongresses the organisa¬ 
tion of which has been planned shall constitute an 
Intel national commission charged with taking up the 
study of methods of testing and co-ordtnatlng with a 
vIpw to establishing methods and obtaining compar 
able results any researches which are made In which 
otherwise the Investigators would have their usual 
latitude 

(6) That It shall be of Interest to submit the ques¬ 
tion of securing uniformity of such methods to the 
next congress If the researches concerned are sufll 
ctently advanced 

Official Instruction up to the present time has been 
somewhat neglectful of the refrigerating Induatry 
The present-day developments of this Industry ren 
der more and more necessary the education of engl 
neers who are speclallits in this line For this reason 
the second section has also enacted the following reso¬ 
lutions 

(1) That theoretical and professional Inatruotlon 
applied to different preaeat-day phases of the Industry 
of refrigeration and with a view to new applications 
shall be inaugurated in the laboratories and higher 
technical schools of all countries this course of in 
straction to be followed by detailed practical study of 
Important refrigerating establiahments and rational 
experlmenUtlon with the machinery there uied un 
der the direction of specialists 

(2) That In order that tho necessary soleatlflc 
equipment and experimental material and the cost of 
the experlmenu may be provided for this InstrucUon 
should be subsidized by the gevermnents munldpell 
ties chambers of cotnmeree tndustrial soelettes agri 
cultumi syndicates and all other Indlvtopally or 6ol 
lectlvely Intereetsd In the fefrtgmtlon tuduetry 

(8) That the general work and the results of re¬ 
searches carried out In these laboratoriee and schobls 
as well a« those of associations of engineers and ttan 
nfacturers who are working In fefrtgeration iheuM 
be submitted to the pmnanent Intamationkl Bufku 
and co-ordinated by It in orter that It mar pnktlab 
periodically a hibHographloal thte and may eMgare 
the reeulte and derive all the uMful ladtoaClotiii iad 
eonclastona poeetble from them for preeaatatlen ie 
the next Oonknes of nefritmtUm tor tu eMtoa- 
tion 
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We have now touad out how to prednoe and iHto 
titn I to# takUMtan to ooM j/utm It MmIbi 
BOW to AMr Ot taAMt ortwMrMMoa IM wf o( 
tho ooM •(on#i rootoit ia< tko nlii p w to liU W «* 
tho MUMVMtoi « imnm kirto mt irtiilM tlMi 
oniittoli h«to kM# (ki wtHA «t wrnttm MtMda 
ia« ttowtMMto WMk n «mm taki m tUi 

to mtm k«ri I #M. tkmtm, onto (kiSiiiiMii4i 
of Mto mm Itoptoktoi^ toltol^l#i m 

•hmlA «4Wi*lk «• MW WynMMi liei «#* -nK 
tor to iwWto, to arte thM tl^ l( oirtoto 1*4. 
imto prfWwto toir ato itet oCtoM, to ytiMitotor. 
tf ttetoWtetoiito of tto ooto (toMto(wiiito|tee' 



dft, 


SOENTIPIC AMERICAN SUPPL^VIENT No* (834 


Ifr 4ff «l» H 1« ^ b fot utiriy Motmnr to 

Mto • iSPMkl lUr eooft^ fot ttoh Milef of ehavabers 


deniatd to oofitaltt « psriloslir pro4uot 

Hm arttelM to be pn o ar riO «b<mM &ot PMO sod 
desilr tiOBk tbe ordinary tmoDorature to tbe teapera* 
tort eC tito atoraoB room, or rtoe verta, in other 
worda, the refiiferatlon abonld be progreealve. Thus 
In abattoirs the warm meat comlnf from the slaughter 
rooms is transported by means of an orerhead rail 
Into a oold anteroom kept at a temperature of 7 deg 
to 8 deg 0 There It udergoes for about twenty four 
hours a preliminary cooling at the termination of 
which it is carried into the rooms where the air Is 
maintained at a temperature of 0 deg to 4 deg 0 
and a humidity lower than 76 per cent Salting and 
treatment of the Intestines the hides etc should be 
carried on In rooms entirely separate from the fore 
going which should be confined solely to the preserva¬ 
tion of fresh meat 

Tile dueatlon of the preserratlon of hortlculturat 
products is one of the moat dlfioult In the application 
of cold to food stuffs The preserratlon of apples 
and pears has been studied In detail In the United 
States by Mr 0 H Powell He has placed results be 
fort the congress which demonstrate with the greatest 
cleamen the effect of placing In the refrigerating 
chamber freshly picked fruits In comparison with 
those that hare been egpoaed to the air ssreral days 
after picking It la necessary to place the sound 
fruit in the cold fmtt chamber soon after it is gath 
ered Other circumstances also Influenoe its keeping 
qualities It Is much better If the fruit comes from 
older trees It also sppaars that sandy soils are not 
favorable to presertatioti 

Fruits with a thick skin keep much better than 
those wHh aa easily ruptured coveting The peach 
in particular Is one of the most difficult of fruits to 
preserve If Lolseau horticulturallst at Montreull 
however his sscce o ded in keeping this dellcste fruit 
more than a month According to him It Is eipeci 
ally necessary te maintain the temperature as con 
slant aa fMMslbte varying not more than from 0 deg 
to 1 deg G 

Among the recent applications of low temperatures 
which have been pointed out may be mentioned the 
use of srtlflclal cold In the manufacture of paraffin 
and vlsooee 

Prude petroleum generally contains from 6 to 6 
per cent of paraffin in solution To obtain this paraf 
fln the petroleum is distilled until It contains from 
10 to 25 per cent of paraffin Then by lowering the 
temperature of thta liquid (paraffin oil) to a degree 
which varies according to the quality from +16 deg 
to -“18 deg C paraffin Is obtained which separates 
from the oil In the form of crystals which ran be 
separated from the oil by filtration under pressure 
The application of refrigerating machines to this pur 
pose makes possible the treatment at one time of 
large quantities of petroleum As an example the 
works of Fardubitz In Bohemia are equipped with ma 
chines of a capacity of a million frlgorles and pro¬ 


duce gnnually about four million (kUograma) of paraffin 
Tbs artlflolal silk oalled vlssoss is made by draw 
lag through very line openings a thick solution of 
cel]uk>ss obtained with alkaline or sulpbo-alkallne 
solvents (caustic soda and carbon disulphide) To ao- 
compllsh this suocesafully the solution must be al 
lowed to stand In vessels cooled artlflclally to +2 deg 
0 for s month or two before spinning The solution 
It then sufficiently pure to be decanted and spun with 
success 

IV TSiHSpoarATiov with aaraiuKaATtoH 
The question of transportation of products under 
refrigerating conditions is one which has Justly been 
a subject of careful consideration by transportation 
companies both on land and sea 
The refrigerator cars or trains are of several types 

(1) The refrigerator train consisting of a group of 
(ars one of which has no capacity for storage but 
contains a complete refrigeration plant which feeds 
the other cars with which it is connecteil by suitable 
piping 

The Impossibility of breaking up such a train by 
uncoupling the cam from each other limits the prac¬ 
tical application of these trains however except In a 
few instances This system was experimented with 
in 1906 In the transportation of Russian butter from 
Siberia (from Kourgane to Riga at a mean speed of 
16 to Id kilometers per hour) The cost of the re 
frlgeration the temperature of the butter being main 
tained at a mean of 6 5 deg C was as high as 0 117 
franc per kilogram of butter per day exclusive of the 
cost of the refrigerator plant 
In this category must be riaasifled the Russian re 
frtgerator car of the Silltch system It is m< tinted on 
four sets of wheels on bogy trucks and Is of the f 1 
lowing dimensions I ength 6 meters width % 
meters height 2 65 meters capacity 120 cubic 

meters It is divided into six compartments Two 
in the center contain the refrigerating apparatus 
while the other four may be charged with goods to be 
refrigerated 

(2) The lack of elastirlty of the refrigerator trains 
has been remedied by the use of refrigerator or In 
sulated cam The operation of these oars necessitates 
it the starting point an insulation composed of a re 
frigerating machine and an apparatus which forces a 
blast of cold air Into the body of the oar before and 
after charging When the Interior temperature of 
the car has been reduced to the requisite degree tho 
cold air is shut off and the car hermetltally sealed 
In Springfield Mo there Is an Installation of this 
kind capable of cooling 40 cars of bananas at one 
time to 16 deg 0 

With this type of cars may be compared those where 
the low temperature Is obtained by tho pr vlous coo! 
ing of brine contained In colls about the roof o walls 
of the car The thermo regulator car of the Mak 
Boutoff system belongs to this type The saline so 
lutlon which cools the air to about 6 deg C must be 
cooled every two days necessitating refrigerating sta 
tlons every flve or six hundred kllometem 


11^) 

('!) Besides the tributary cam of the refrigeratui 
trains and those depending on an installalfon at the 
point of departure there are the self-cooling cam 
that Is to say cars themselves containing cold produo 
Ing agents These are the most universally used 
both in Burope and America 

These may be divided into two great classes Cdrs 
cooled by ice and (am cooled by evaporation of a 
liquefied gas 

In the Ice-cooled cars the low temperature Is ob¬ 
tained by means of Ice dlspostd In (ompartiiienU 
along tho roof as exemplified In tho cars of the Bo 
cietd des Magaelns et Transports frlgorlflgues de 
France or along the walls of tho car as exenu Mded 
In the American cars and cars of the Moscow Kazan 
Railroad Tho plan of closing the body of the ar 
eomt lelnly from the outside air has been generally 
abandoned Iho ire ooled cais now in use are us i 
ally provided with an arrangement which draws in 
air from the outside and sends It after cooling It hy 
contact with the Ice to renew tho air In the car Ihe 
free space remaining for this disposition of the mcr 
chandlse Is about 30 to 40 cubic f(ef allowing the In 
troductlou of a load of from six to ten tons according 
to the natuio of the proiu ts By an lie consumption 
of an average of 400 kilograms per day a temperature 
varying between 8 dog and 4 deg C Is obtained The 
degree of humidity Is high however 

The cars cooled by evaporation of a liquid gas (In 
this case ammonia) carry on tho outside two cylln 
drlcal tanks of liquid ammonia This fluid ts sent by 
regulating cocks Into (oils placed at the two ends of 
tho car on tie Inside The ammonia evaporates and 
absorbs heat the ammoi la gas produced dissolving 
in water In a tank placed under the car One car of 
this variety was exporlracnted with In 1905 In the 
transportation of butter from Siberia The coat of 
rofrlgcratlon for butter maintained at a temperaturr 
of from 4 deg to 6 deg C was as high as 0 068 franc 
per kilogram of butter per day 

In the lcc( ooled (.ars of various types expcrlmenU 1 
with by the same Russian commission the total cost 
of refrigeration Including all expenses (Ice ( nsump 
tioD and (haiglng installation of Ice houses and op 
oration of ars) amounted to 0 009 franc per kilogram 
of butter 

As the short summary I have Just made shows the 
First International Congress of Refrigeration haa ex 
amlned with care most of the scientific and technical 
problems which exist In Ihe refrigerating Industry 
If It has solved any of those prohleras It has indicated 
in the form of resolutions a very great number of 
others which up to the present have been only Incom 
[ letely worked out The next International congress 
which win be held In Vienna In 1910 will not b In 
ferlor to that at Paris and will bring us let it he 
hoi ed In tho s lehtiflc phase to some accurate knowl 
edge of the properties of bodies at low temporatures 
and In tho Industrial phase to a uniformity of units 
of measure and methods of testing machines and In 
sulatlng material 


Mica Production in India 
By E Habban 

Indja Is at the i resent time the source of a little 
over half the world a supply of mica. During ihe flve 
years 1904 to 1908 Inclusive the quantity exported 
rose from 1 826 hundredweights to 41256 hundred 
weights and the value from 8415 915 to |1 237 680 

Although a mica producing country Itself the United 
States is India s best customer and of the total quan 
tlty of mica produced In the Orient seventy five per 
cent goes to Great BrlUln which ts the center of 
distribution for the States and Germany the latter 
country taking the next largest quantity after the 
former 

The mica raised In India Is the variety known as 
mucovUe and Is found In large pegmatite veins tra- 
vsrstBg mica schists in various paru of tho peninsula 
prlaelpaUy the east aad south The two principal 
OMktsrs of produotlon are ths NeRore district in the 
Madras presldeney and a tract df land about twelve 
mllet broad and stxty miles long which stretches across 
tbs luBctloii of the Gaya Hasarlbagh and Mongfayr 
dlstrloto to Bengal in the latter of the two areas men 
itioned the mica industry Is a very old-established one 
and can N tnoed back for several oentorles In the 
forsMr, bawdvir, the mining U the mineral was only 
Btaytod tmtf rsosntlj* oonasqoMt on the discovery of 
rlc^ dspoaito kp prowpeetets stoptoysd by Bnropean 
dspttaL |g tUa dtotrtet the deposits occur In peg 
ihMMe vetoi in dhtoft% in adegeesos gn«to> to horn 
totoUto* ghd #qUM|. nt strau vary from a 
fiirfrelhto toaefdMhndiMgfem to Those 

MdMto rmm as they ere aometoea 

flilhi) m$m er tnihe eMHtoi mtnbrdhh-twta. 

toMminiMk vlery^ yrefortfoito in totoea^ 

diaigelHid'haffii^itatoimiiteieaMAmMadsiSBtta. th* 

IMit iitiBt hr mmi valna hi hhieh 


masses Where felspar and quarts are present In small 
masses the accompanying ml<^ is usually of little 
value 

The mica found adjacent to the surface Is almost 
always soft and cracked quite useless for commercial 
purposes other than manufacture Into the substance 
known as mIcanHte Clearer and better colored mica 
is reached lower down In the solid ground and as 
the tunnel reaches greater depths where the rock 
formation Is harder and more uniform the mineral ex 
tracUd Improves In quality It Is stated that In the 
United States no more than flve per rent of the total 
yield of the mica mines Is sheet mica In India how 
ever it Is calculated that an average of ten per cent 
can be out into plates the balance being either wasted 
or oouveited^ in part Into mlcagKte General expert 
once shows that the mica mostly demanded from India 
by America Is of the green and ruby ooMred varieties 
in sheets of three square inches and vpward India 
actoidty produces the mineral In greeh, ruby* yetlew 
white and amber colors These are divided into clear 
and spotted or stained varieties the clear ruby end 
clear green being the most valuabte fetching gi they 
do at p r eee n t prices between |7*S0e and $9 710 a ton 
Of the common varieties aH slsed sheets are readily 
obtatoable nt prices rauging from 18 cents a pound 
for 2 by 8 inches to |171 and 12 cents a pound for 
the larger dheets The presence of any metallic toser 
tloni to the mineral readers It useless for insaTating 
electrical puri^eeee (for whteli the bulk of it Is re¬ 
quired) gesertffy For theee spectfle pnrpoeee the 
sheeto touet be dexibie free from oraeke capUble of 
witbstonllilg high p resi me , and nonKsouduettog* The 
TndtoP tthM prodM flrtcgi eepfsrtutsg to this last 
speeUtodCteit, th torge giantRtA 

The aitoh Mwm to Benitt ard UEIQ worked to a very 
prttilttvh «ay* to toot* to etototty the sasie mtohod as 
Umqt Bute wofkfd oenturtee ago, when the prlnetpal 
ggli ihg totnerat wii pot to vaa to U the apertarve of 


windows for whi h we now use glass The mi(a whl h 
generally occurs at the exposed outcrop on the hill 
face of a pegmatite vein is followed from book to 
book by underhand stopping which results In the 
production of boles some of whl h are now flve hui 
dred f(»et deep The resultant material excavated con 
slstlng of mica earth rock etc Is brought to thn 
surface by a Hiring of native coolies being passe 1 
In cane baskets from one to another up rudely con 
stnicted bamboo ladders During the rainy season 
work Is completely stopped for some three months say 
Tune July and August At other times when ruin 
has occurred during the night the start of work in 
the morning Is delayed for an hour or more while the 
resultant acoummulation of water ts being baled out 
by hand in Nellore and Mysore In South India min 
ing operations are carried out In a much more up-to 
date manner as a result of their more recent origin 
and the attention that European eapttalfgtC are direct 
ing to them 

Dessau Gas for Balleons 

It is but a short time since publicity was first given 
to the invention of a new method of producing a 
gas specially adapted for filling baHoons The process 
was developed at the Deutechs (Tontlnental Gas 
GeeeHschaft of Deasau and tho name * Dessau Gas 
has accordingly been applied to ike product A re¬ 
port on some of the more recent developments In the 
sew method ts given by A Sander In Die TTmschau 
Th^ process consists In subjecting ordinary lllumlnat 
log gas to a high temperature whereby the hydro- 
ceniMnB preaaat are for the most part split up into 
hydrogen and oarbtto The reaction ts one of that Im 
portaat clato tatown to the chemist as * contact ac 
tloiM that la to say it ts grsatiy Misted by the 
presence of solid matertai offering a large surface 
to the heated gas 

Aooofdiogly la carrytog out the process the gas 
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lift 

is kd through retorts packed wtth gmall charcoal 
or coke (whose lanumorabla pores expose an Immense 
surface to the gas) and heated to the proper tern 
leraturtt Ihe chemical change which takes place la 
a (ompaukd hr 20 per cent Increase In rolume This 
together with the deposition of carbon which forma 
part of the change leads to a product very consider 


ably lighter than the orlgUksl fUnmlnattiMr In 
fact its speolfle gravity, txjptessed on tbs basis of s|r 
as unity Is about 2 to JS, VrheMai tbtt df coil gW 
ia between 4 and 6 Ths new gas thsrsfocs baa 
oonstderably greater bnoymooy or ^'lifting powes^ 
than ordinary coal gas It contains abont 80 to 84 
per cent of hydrogen and 6 to 7 per cent methane. 


gnd. ig tm Umi 

which dte ballc on «07«r 2tg cdbr 
choire 8hMhii4 Ute Unt of odnX Cftg. Vm tofi ^ 
conysitlng lihmhtttinge g«i ixAo gm ig 

cults low, hsrdly mors than ths cost of dsttvMrUMg the 
former under ofdlnnry oondlttons from ths wndm to 
tho coognmm^ 


Motor TrucK for Haxiling^ Buildin|( Stones 

A New FrencK Commerciel Automobile 


By tHe Paris Correspondent of tKe Scientific American 


Or r nt yiurs automobile trucks have come Into 
t-xUnelvti uuu fur hauLlog various heavy goods and we 
liuio auun on Increoaing number of cars placed on the 
market doalgnod specltically for use In handling spe> 
ciaJ ('lasses of material 


form Is pivoted upon an axis located near the rear 
wheels of the automobile and some distance above ths 
main axle The pivot la mounted about the middle of 
the swinging frame but a little In advance of that 


bars with a orosastlffenlng of T Irons Along ths side 
beams extends s TVlron which serves as a rail for 
the roUlng truck carrying the loAd In front these bars 
sre curved upward to provide a buffer An Inspection 


Among cars of this kind we wish to illustrate 
one which has recently been built for handling heavy 
loads of Lut Htone for building purposes In Paris The 
ot (Unary practice In such cases is to place the stone 
upon a ttmb( i rolling truck and draw It along the road 
1 he car whiih Is shown In our illustration Is designed 
with Hpecial faculties for loading and unloading the 
tru(k with the greatest poulble eJQlctency In the form 
(f truck urn d hitherto there was usually provided a 
Hwlnglng platform which could be let down to the 
Kruund and then drawm up with its load using a band 
u])«ratcd capstan for the purpose To take a load of 
stone from the railroad depot or ths quays of the Seine 
to the building alto In the city used to require a team 
of live hIx or mure horses The same load can be 
handlt^d with an automobile truck at a much lower 
cost owlug to the economy In wages the elimination 
of the (Xieiidlture for maintenance of horses and the 
grtatly increased hauling capacity per day Another 
advantage which Is well worth considering Is the 
much smaller spate which the conveyaoce occupies 
In the Btieet thus avoiding Obstructions of the 
th)t UK) rui lh(Hc (ouHlderutiouu have induced the 
aamciutluii of building toutraclors and the Automobile 
( liil) t> iganl/o a prize ronttsi for motor trucks A 
set of luhs wuro diawn up regulating the general 
dislgii (JlnicnslunB load spted and other points A 
road teat was to be made outside the city over a 

mile iim without a load at ten miles an hour THE CRBUSOT MOTOE TRtJCJIC TAKING ON THE LOAD SECOND STEP 

nn I ft 8 (ond test with the truck loaded with six tona 



or less the cars being run in this case over a stated 
route within the city which included some steep In 
Clines Ihc speed prescribed for this test was six 
nilh B an hour 

1 he motor truck described in these pages came out 
na the moat aiiccesaful competitor In this contest and 
re( Ivcd an award from the Commission It Is built 
by the well known French firm Creusot 
During tho test Just mentioned It carried a load of 
flve tons representing an aggregate weight of nine 
tons over the route which Included some grades of as 
niu( h as 1 1 per cent and gave complete satisfaction 
7 ho spring wheels with which It Is equipped give a 
very easy motion on the stone pavement 
This hauling car Is made up of a main truck of the 
usual pattern for vehicles of this description to which 
Is added a tipping platform that can be let down at 
the rear to discharge the load Upon this tipping 
platform a roller truck travels which receives the 
load of stone or other material On tipping the plat 
form the truck rolls down of Its own weight to the 
ground and Is thus automatically unloaded The plat 


point BO that the platform when empty will auto¬ 
matically swing down at the back when its front end 
is released The drivers seat is placed well forward 
and lies above the motor whereby space is economised 
and the total length of the ear is reduced Not count 
Ing the BwingiDg frame the total length of the chassis 
Is 16 feet 4 Inches, the wheel base between front 
axle and rear axle la 11 feet The wheels are of a 
new and apoclal design and carry a set of broad steel 
tires placed over rubber rings extending between the 
tires and the hub The diameter of the front wheels 
is 2 feet 10 Inches and that of the rear wheels 3 feet 
2 Inches The width of the tires is 4 Inches in front 
and 7 Inches at the back The motor is of the four 
cylinder type with 5 Inch stroke and 4 inch diameter 
In normal working it gives 900 revolutions per minute 
and 30 horse-power The fuel is either alcohol or 
gasoline, the tank being located under the drivers 
seat The radiator Is cooled by a blast of air thrown 
upon It by a fan and Is located at the front of the 
car 

The tipping frame Is built of longitudinal channel 
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of the drawing will show near the front end of the 
rolling truck two side plates perforated with round 
holes These are provided to furnish a hold for In 
sorting crowbars when loading and unloading The 
platform, when loaded Is held in place by a coupling 
link, which fastens It down upon the chassis at the 
front end 


At one side of the chassis will he noticed the 
capstan which serves for loading and unloading It 
is driven by bevel gears, one of these being placed in 
the circular space below the capstan and the second in 
the vertlca] gear case visible Just In front of the same 
On the shaft of the vertical gear is a sprocket wheel 
driven by a chain from the motor To this end the 
second sprocket Is mounted on one of the shafts of 
the speed-changing box ot the car 
Underneath the capstan is a horlsontal plate with 
projections which serve as a clutch to throw the cap¬ 
stan drum on or off tbs gear shaft A ratchet 
and pawl serves u usual to prevent the capstan from 
slipping backward A rope Is wound around the cap¬ 
stan drum and Is Uwn coupled to the rolling truck, 
passing over a roller upon the tipping frame so that 
the load can be drawn up or else let down by the 
reverse movement lie operations of taking on the 
load or discharging It are easily carried out by using 
the present capstan device To load the rolling truck 
with the stone upon the car, the swinging tnune Is 
tipped so that the rear end comes down upon ths 
ground Here the channel bars are cut off at an angle 
so as to give beveled ends in order that the truck 
may be readily rolled up Ths cable is wound in g 
few turns upon the oapkan and thence passes first 
around a shegve at ths center and near the front of 
the ehaasU, slid tbw down to be hooked to the front 
end of the rdllw truck The capstan is thrown in 
gear by ths lever of ths elutob and the fret end 
of the eable la drawn tti^t around the drum. As 
the capstan tbs roller truck Is drsM up, 

and whsn a certain poitit Is reached the frnnse Ubs 
forward by tbs weight of the load and bueoMn Ud gi rt 
upon the ohnssig in a hortsentsi pcsttlen. Oo8t|nnlh« 
ths ^scMtcm. the nfilsr tttfk is dmwn td the Imw 

It idhsM tv th{k pudlMchbr tile ibA csnbitgg #lder 

id ee ttMk t* ‘ 
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"f^fUk if Md, wmlr mt »ifiiitit 

t « i«l^r iMk If im «ttk t)i* «ii* io M t» 

tiHi lintoidlit ^^iNwUfOr tbf ciPftfa If ttuiittf 
iStww Iht rfller tmk tttwwa fb« mr of tbf ttMsf 
Drwi To thlf ««d f p«Ucr If motutid ft t point tmr 
tif nor ot tb* citiftf, nod tbf ropo If wonnd fronnd 
tlM flffftna fsd pwNf from im to the mr piUlejr 
botnc t2>fn oosfplfd ft tbo r«fr end of the roller tmek 
WorkSic the Cfpftui, therefore. glTef the rereree ef 
feet end drove the trade bocltward When It peftee 
f oertfln point ite weight eauees the frame to tip 
dewn to the aroond end the truck rollf down and df 
the frame To prevent the motion from beeomlna too 
•ndden a hrikinf action If fiven to the capftan by 
wtndfnf a few tunm of a leGond rope on the free 
part above the main rope fo tbat drawliif upon It will 
ilacken up the fpeed of the drum 
The ftone truck can be replaced by a box body 
adapted to hold any kind of material In tbta way the 
anto-truok can be kept In contlnuoua eenrloe when 
there Is no gtone haullnf to do. Commandant Femic. 
one of the membert of the official commUalon con 
eiders that thla new car wonld be very naeful In army 
work for quick transportation and handling of un 
mounted cannon 


An Eerly Project for Wlreleee Telegrephx 
It will probably be news to moet readers that a 
wlreleae telegraph company was Incorporated by act 
of Congreca In the year 187S The corporation was 
entitled the Loomle Aerial Telegraph Company and 
Its members were Mahlon Loomle Alexander inilott, 
and William N Chamberlain of Washington D C 
P R Ammldon of Boston and Tealah Lukens of Dela¬ 
ware It was permitted to have a capital stock of 
$200 000 and to Increase the same to $8 000 000 If 
the Interest of the company should require 
All that the act of Incorporation teBs of the purpose 
of the company Is that the bnsinees and objecta of 
said corporation shall be to develop and utilise the 
prinelplee and powers of natural electricity to be 
used In telegraphing generating light, heat and mo¬ 
tive power and otherwise make and operate any ma¬ 
chinery run by electricity for any purpose** 
q^he Loomis Aerial Telegraph bill was Introduced 
by Representative John A^ Bingham of Ohio referred 
to tha Committee on Qommerce and thence favorably 
reported by Omar D Conger of Michigan on May 
2lBt 1872 In Mr Conger's long and flowery speech 
the theory of the scheme was set forth as follows 
Thla theory assumes that the earth itself the 
atmosphere lurroundlng It and the Infinite depth of 
space encompassing this aerial world contain a sue- 
ceaalott of concentric drolee or planes of electricity < f 
which tboee nearest the earth are perpetually dis¬ 
turbed by oceanic currents atmospheric ebangee alter¬ 
nations of day and nlgbt and the ever varying effects 
of solar radiation and lunar influences but that 
above these pierced perhaps by the tope of the 
loftiest mountains are concentric circles or vast tur 
rounding seas of undisturbed electricity which may 
be affected by any Interpenetrating galvanic force 
from beneatb causing electrical vibrations or waves 
to pass from that point within such electric plane 
around the world as upon the surface of some quiet 
lako one wave circlet follows another from the point 
of disturbance to the remotest shores Bo that from 
any other mountain top upon the globe any conductor 
which sball plqrce this plane and receive the Impres¬ 
sion of such vibration may be connected with an 
Indicator which will mark the length and duration 
of such vibration and indicate by any agreed system 
of notation convertible Into human language the 
messages of the operator at the point of first dlstirh- 
ance and thus not only from one but many moun 
tain tope plerdng far above the clroumambleut atmoe- 
pbere the devotee of science and the solemn student 
of nature may gather the unwritten messages of Inter 
eat or affection from the gflfnt solitudes of nature 
and the eeruleap depths of heaven with unerring 
accuracy and transmit them to the denlsens of all 
lands by the mundane machinery of telegraphic in 
strumentalltles ** 


Mr Bingham more prosaically said 1 under 
stand that the highest authorities on electricity both 
In America and Burope sustain the theory upon which 
project {n based to wft that the earth Is nega- 
tl^r eleotrio, and that the atmosphere above the 
fSrib Is positively electric Increasing fn proportion 
as rati aaeend ibpvs the level of tide-water The 
h$re ^nopMed simply to oonnect ths atr 
Unewtaln attitude (three or fopr miles tf yon plasse 
the Jsvid ef the fleay with the tidevater Isvel 
dl tU birth by if|eans of iHrss thereby eombUting 
^ e|(e^i1e drcnli** 

Her ]|^tagh|uA plained t^t the required altitude 

mmWfU th« the 
M % elMtriettr irhtiwrw 
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tital ler three soeossstrs ysats he had tatfodnoed tiie 
bill aid had it reSerted to the Oonmtttee on Com 
tMros. 

The prlaripal opponent of the bill (Mr Charlse W 
Willard of Vermont) Obieoted to its passage on oon 
stltittloasl grounda, asserting that the power to In 
corporate belonged to the aeverel Btates and that 
Incorporation by Congress conferred an unfair advan 
tag#, and he was not moved from this position by the 
reminder that a telegraph company incorporated by 
Coo g rese was actually operating wires from the Mis- 
ilsslppl to the Pacific Most of the members of Con 
gross, however appeared to regard the bill as some- 



Tbe Creusot Motor Truck—XXetaila of the Capstan 


thing of a joke and let it pass as barmlees Yet this 
Congress the forty-second contained a distinguished 
array of men of great ability Including In addition lo 
those already mentioned James A Qarfleld (speaker 
pro tempore and subsequently President of the United 
States) James Q Blaine (speaker) Wllllan P Frye 
Bugene Hale Benjamin F B tier Oakes Ames George 
F Hoar William H Barn im B 8 Cox Fernando 
Wood William A Wheeler (subsequently Vlce-Presl 
dent) Samuel J Randall James B Book Michael C 
Kerr Daniel W Voorbees Jeremiah M Rusk and 
others 

On the day following the debate the New York 
World published a long editorial headed Airy Noth 
Ings filled with aggressive ridicule of the project 
and of **thli electrical Conger whose name would 
lead one to suppose him a denlxen rather of the water 
than of the atr 

This all happened thirty eight years ago How well 
may we learn at this time following the C Q D of 
ths Ill-starred Rep bile and the still more recent 
rescue ot Wellman and his brave associates the value 
of some Airy NothJngi of prophecy and the truth 
of Mr (Mongers work Sir the visions of the seer 
ard wont to be mistaken for the ravings of Insanity 
Ths sublime revelations of prophecy as well as the 
announcement of Important truths have oftentimes 
bean deemed the vagaries of those whom much learn 
lag hath made mad 

This electrical Conger was the same man who 
urged the passage of the set which provld d funds 
and authority to send Gen Greely on his quest of 


gn irirelsM talegraphy to which the House of Rep- 
reaentatlvas llgtaned *'wlth dreamy Indifference thl^ 
ty-etght yean ago 

TKe Nedlwotwfl Art of Mostlontlon 

Tax important part which chewing plays In nutrition 
Is beginning to be recognised By thorough mastication 
the food Is ground very fine and mixed Intimately with 
saliva so that It Is converted Into a soft pulp which 
Is then formed by the tongue into a bolus that If 
easily swallowed But the saliva the flow of which 
is increased by chewing has a more Important f ncUon 
than lubrication It exerts a chemical action on the 
food converting its insoluble starchy co stUuents Into 
soluble sugars glue Me and maltose and the easily 
digested dextrin Mr Horace Fletcher has made 
himself famous by hts advocacy of thoro gb raaatt 
cation and has raised chewing to a fine art He 
makes a study of flavors and hews his food ntll 
all Its savor has been extracted and It glides down 
the throat spontaneously 

With many of o r modern foods thorn gh mastlca 
tlOD appears superfluous and we aro apt to think 
It sufficient to cut the food into lonall pieces soften 
It with butter and sauces and wash It down with 
copious drafts of water and other beverages This 
artlflclal method Is not an efficient substitute for 
the natural method of chewing and It produces decay 
of the teeth In addition to n merous digestive tro bles 
Teeth are or should be living tissues In which meta¬ 
bolism or renews! of s hstance Is constantly going on 
If they are not used s ffldently they s ffer from mal 
n trltfon and lack of exercise and consequently decay 
With the decay of the teeth mastication becomes more 
Imperfect and more neglected and th s the two evils 
poor teeth and poor chewing continually aggravate 
each other 

Teeth need the exercise of chewing hard solid food 
Even children sho Id be allowed to eat the crust of 
bread and taught to chow this and other food thor¬ 
oughly 

The value of good tooth and the Importance of a 
rational method of chewing w! 1 be demonstrated In 
varlo s ways at the coming International Hygienic Ft 
hlbltlon In Dresden where It will be shown accord 
ing to Byaieia, the circular of th© exposition that the 
action of the gastric Juice Is Incrensed by thorough 
mastication of the food 

A New Ceimwnt Compound 
O TPTt irn Is a product patentel In Furope com 
posed of sand crushed atono and rapid setting Portland 
cement It Is used for many purposes such as for 
facing upon almost any kind of material and especially 
upon concrete and It gives the appearance of stone 
The compound adheres strongly and can be easily 
washed No special tools are needed for p tttng it om 
Another use is for Ornaments and these resemble ston* 

8 ch as relief work keystones capitals of columns 



THE CRBUSOT MOTOR 

tha North Polo and in honor of whom Oroely named 
Ofingor InUi and Port Conger celebrated as the abld 
ink place of OrOtly and hto men, and later ot Fenry 
aM other Arotio agp^rera 
4 . dei^ptlcm oC the gctual coqdittons under which 
wlirkqn teleiknip^ » eopsiehfieUr stiooeestal would 
dAir ttttie from the tbeorr edvasotd In tiie debate 


TRUCK IN TRANSIT 

etc Such ornaments can be made on the spot or pro¬ 
duced beforehand and taaiened in place when putting 
on the surface layer A reinforced concrete constr c 
tIOD treated In thla way fs eald to present no dlffor- 
enoe from nitural atone as to outside appearance an 1 
can be made at ornamental as dealred being naturally 
much cheaper 
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SCIENTII^ AMBRiCAK SUmBK^ 

The Reliability of Electric Furnaces 

Factors in Their Development Under American Conditions 

By F T Snyder 


A hrw dayn nincL a man who had boan in the Gaat 
attending the meetings of an association of engineers 
reproBentiug an Industry that use* a large amount of 
high grade steel In various forms was asked about the 
electric furnace paiHjr on the programme Ho char 
atierlzed It as the usual optimistic hopes by the 
agent of an electric furnace Inventor But without 
the furnace Invontora and without the optimistic 
hopes that hold them for ten years to tho expenditure 
of time and energy and money that was all outgo and 
nRiilts <I( ferreci there would be no commercial elec 
trie fuinact work today to consider Moreover It 
now Booms as though the time had come to point out 
to those, who are leas closely In touch than ourselves 
that the cle<tilc furnace has grown beyond a quostlon 
of fliiu or that inventor has grown beyond a ques 
tinn of hopes to um of tommefcla] use and Is now a 
nialti) of onglinerlng and finance that to-day the 
ilcMiih furnace has achieved reliability 
lUF HiKMrNs rxKc'Tan 

But befoie the time goes by when particular ar 
raiigemontH of c lectrlc furnaces are named after their 
Inventors as rim h time has gone by for the open 
hearth furua< o and for the < rutlble furnace It would 
seem proper that we should call by the name of Its 
Inventor that simplest of all electric steel furnace In 
w hlc h a single elec trode above leads the current 
through an arc to the stoel and a metallic contact 
with the stool bath below leada the current back to 
the dynamo Back In 1880 so far back that the paper 
dew rlblng It was read bcjfore tho Society of Telegraph 
Fngineers then the only organisation representing 
ileclrlcal engineering William Siemens built and op 
prated hfs furnace In which the heat of the electric 
arc wtis used to melt steel This little furnace was a 
practical furnaie It made good steel A duplicate 
of It copied from thcvold drawings will work to-day 
without difflculty making Its tittle batch of steel It 
is I spec tally fitting that to this same William 
Siemens the steel Industry also owes its open hearth 
furnace only aocond In Importante to the blast fur 
nace Itself 

As the Siemens ohctrlc sit el furnace was the flrvt 
practical electric steel furnace so now It bids fair to 
bo also the furnace to be used In the greatest hum 
bars It Is nhamcterlsllc of the electric furnace that 
It Is reliable In small units and It Is In this direction 
that tho Industry Is tending—the making of some 
steel eastings by many of the gray Iron foundries the 
making of their own steel castings by many of the 
larger users In these small Installations the elm 
plhlly and reliability of the Siemens electric steel fur 
nace will be Important With proper engineering this 
single electrode type of steel furnace can bo built re¬ 
liably up to 500 kilowatts producing 250 tons of steel 
per month with contlnuouH operation Many more 
than a majority of commercial InstRllatlons will be 
below this tonnage A worthy use of this opportunity 
will be to emphaslxe the good to electro-ohemlairy 
that has lived beyond tho life of this mao by calling 
this type of electric furnace the Siemens furnace 
COMMmciAL BESnLTS 

Broadly reliability Is commercial the ability to 
make a proflUbl® return on an Investment That the 
olectrlc steel furnace Is reliable In this way la em 
phaalced by the growth of thoae plants In Btnrope that 
are making electric steel exclusively And beyond 
steel making the electric furnace haa been commer 
dally reliable so long In the aluminium Industry that 
the general patenu have run out The commercial re¬ 
liability of the electric furnace In the manufacture of 
carbide hae been fop years In evidence with each user 
of acetylene light I^se widely known hut commer 
dally profitable has been the electric furnace menu* 
farttire of carbon bisulphide of pboephorus, of 
graphite of abrasives of magneelum for flash lights 
of ferroalloys for steel reining and In the last few 
rears we have seen the rellabnfty of electric furnace 
operations pledged In the Investments of the millions 
of dollars that are going Into the construction of huge 
electric furnace plants for the production of fertll 
Isers And It Is the commercial reHabIHty of these 
older elerirtc furnace applications that la back of the 
reliability of the newer application of the electric tyw 
nace to iteel In them was developed the demand that 
justified the building of electrode factories whose 
producU are now avatUMe for steel furnaces In them 
was developed the special engineering aWlIty to 
handle the Urge electric currents of furnace work 
They bad their part In the demand for electric onp- 
rent at lower tad lower cost It Is theae thtnga that 
bore given Blemens electric steel fumtoe of 

A papor rt$A Oir ChIcagD Hfrilon of the ArnwHataTn^nro- 

clmiiuoU Soeloty 


thirty years ago a technical curiosity then, Its stand 
tng to-day as a reliable industrial tool 

Technically rellabtltty Is a matter of apparatus and 
men and supplies These react on each other Elx 
perienced and skilled men can force poor supplies 
and Indifferent apparatus to a commercial output Ap¬ 
paratus that is Inherently lyelf reguUtlng will permit 
the use of such men as can be had at a permissible 
(-OBt Supplies that have a factor of safety in their 
constitution will carry the equipment through an over 
load Involved in the question of commercial rellabtl 
ity Ifi the element of time Results must be prompt 

AN AHEaiCAR EX.ECTB 10 STSXt IKnUBTmT 

To make electric steel In the United States means 
fnrnacet) that are reliable with American men and 
American supplies In tho rush of Industry roll 
ability cannot afford the time hazard of Importation 
Burope developed the electric steel furnace Indosiry 
first just as It developed the dynamo first the steam 
turbine the large gas engine and steel making itself 
Thf*r« the pressure of competition for opportunity the 
abundance of trained technical men and the low cost 
of capital force enterprise Safely we may look In 
America for the same swift overtaking of ackleve- 
ment with the electric steel furnace that has cha^ 
aoterlzed other techntcsl developments For this re¬ 
liable American electric furnace supplies are now 
available and teeted American electrodes can be had 
In sizes as large as furnace requirements call for 
HFfra< tories made In this country have been developed 
with an ability to stand up well under the higher tern 
perature of the electric teel furnace Campaigns 
with roofs of American brick have run Into months as 
against weeks for European practice 

Skilled electric furnaceroen are scarce Tho rapid 
InBiallatton of furnaces more than absorbs the few 
who have had an opportunity to hecoms experlencei 
with electric furnaces working in commercial opera 
tlon Trials with electric furnacemen Imported have 
not been wholly satisfactory The drive of the 
American steel plant does not seem to fit with the 
methodical nature of the foreign technician This 
shortage of skilled furnacemen at permissible costs 
has thrown more of the burden on the apparatus has 
directed American electric steel furnace design 
toward Inherent self regulation as wa say electrically 
toward reliability as the Investor looks at It toward 
making It fool proof as the man on the Job phrases 
It Furnace detail that works very well In Europe 
with the skilled help available there has to be d 
signed here to work with the help that can be had 
This InUerent reliability can now be carried on to an 
extent that permlU taking a steel meltor from a 
rrudble or open heartb furnace and putting him on an 
electric steel furnace with the assurance that within 
a week he can be making salable steel regularly This 
does not mean making an electrician of him Actu 
ally he knows no more of electricity than he knew of 
the kinetic theory of gasM in his open hearth work 
but he does know that when the wattmeter needle <8 
In a certain position he has a supply of heat in hts 
furnace and hot heat at that and heat that, hot as t 
may be will not bum his steel 
bsttri 8Tm 

But a reliable furnace and reliable supplies and re¬ 
liable meUers are not all of the commercial reliability 
of electric steel The steel produced Is different from 
crucible steel It Is different from open hearth steel 
If It were not different the electric furnace would 
not be used it is true that under favorable con 
dlttons steel can be made cheaper with an electric 
furnace than In other ways but the fandamentaJ 
reason that is apeedtng electric furnace construction 
Is that the steel is better Being better means dltter- 
ing chemically differing physically from the steels of 
the other furnace and this difference ehemloaUy and 
physically must be reckoned with In the subsequent 
processes the eteel goee through In the foundry the 
molding must be dime for thle new material tt is 
freer from gases. It usually Is hotter The tendency 
le to lower the carbon for the same tensile strength 
and this makes It set at a higher temperature. The 
Improved elimination of phoephoms and suIiAur tends 
In the same direction In the forge and rolls elsctrlc 
steel shows Its sddttloaal strength snd toughness 
It must be handled from the point of view of its 
charactwlsUct It Is a mistake simply to conrider 
the electric steel fomace as a substUate for some 
other kind of a melting furnace Its introduction can 
be counted on to mean changes of method as fgr as 
the steel is followed In manufaeturing psoeowss. and 
unless this is clearly recognised tkaro wltt be dlsap 
polnftnent and the reputation of the oteotrio fureaoe 
for iWHSbUlty wiU suffer 


KLBcrrsio FURNACK cofisTsvcTioif fid mffirtfit 
From a still narrower technical point of vlew^ ra> 
liability means freedom from actual breskdewn, from 
the enforced neoeeslty of change In oonstraotien and 
the consequent loss of time and produotite eapaefty 
As to this, electric furnace design is now on an en¬ 
gineering basis Dependence on experiment Is now a 
matter of volition on the part of the Investor It Is 
no longer a necessity As a piece of engineering ap¬ 
paratus an electric furnace can now be more closely 
designed to meet narrow specified operating oon 
dltloDB than can an open hearth furnace 
In a recent instance an electric furnace and a small 
open heartb were Installed side by side In a new steel 
rastlng shop The open heartb gave trouble and has 
been replaced by a better design. The electric fur¬ 
nace although not of most modem design has ope^ 
ated without need of altersttcm Those details In 
which an electric furnace differs from mUblishsd open 
hearth practice—the electrode holders, the electric 
regulation the contacts with the hath of steel—are 
now rugged and simple Electrode holders are In 
evidence that operate with less than one houris lost 
time In a hundred beats 

THs ascoso or a wxsTmuf 

Recently I have had occasion to examine carsfutly 
In detail the condition of a plant using electric fur 
naree exclusively that started operation on a com 
merclal scale In the summer of 1907 and that Is 
quite aged as electric furnace design goes It Is pro¬ 
posed to double the size of the unit and increase the 
sUe of this plant fivefold and this examination was 
made to determine from the condition of the plapt and 
iho operating history what changes in the orlgtual de¬ 
sign could be made to advantage in the extenstoni 
Incidentally the examination dlscloeed a condition of 
continuing rellablUty that Is worth recording Sub¬ 
stantially all of the original equipment was still In 
use The plant which Is In the West has been op¬ 
erated since Its installation by Chinese labor under 
a white superintendent and neither the superintend 
ent nor the Chinamen knew more of electricity than Is 
involved In the opening and closing of circuit 
breakori and the reading of ammeters and voltmeters 
One of the power transformers had been replaced but 
It was learned after its removal that the trouble was 
an abraded spot on a terminal that could have been 
readily repaired on a Sunday at the plant This par 
tlcular plant while not a eteel plant U of Interest In 
showing on many of its operating records a beat de¬ 
velopment efficiency of over 90 per cent—that Is of 
the heat equivalent of the energy delivered to the 
plant by the high potential electric wires, over 90 per 
cent Is transferred to the material under treatment 
CHEAP mXCTSICITT A PETHE TAOTOn 

It Is to be expected that the success of this new and 
flexible tool of Industry will lead to over enthusiasm 
and to Its application in wrong ways and In wrong 
places and that its failure as a panacea for troubles 
It has properly nothing to do with will bring setbacks 
But back of Its present success Is the cause of that 
success the steadily lowering coat of electric currrent 
Thirty years ago the furnace of Siemens worked as 
on apparatus It was not until tho cost of current 
dropped below the figure at which the electric furnace 
was commercially reliable In this country that Its In 
dustrial applicaUon began and Its engineering side de¬ 
veloped This dropping of the cost of electricity is 
BtUl going on and as It goes on It brings a greater 
and greater motive foroo to bear on the Installation 
of electric furnaces At the same time unfortunately 
for industry In general but fortunately for the elec¬ 
tric furnace the cost of fuel for direct and gaseous 
heat ts slowly but ategdUy rUtng. 

Summed up more briefly the facts that an Investl 
gator of electric furnace results may expect to find 
are 

1 That the electric furnace itself has pgMed frmn 
the field of experiment to that of engineering but that 
the fields Of maoufacturs nglng the eleotrio famaoe 
products are still experimental 
S That the elsotilo fnmaoe is technically fellaUe 
and win opmte continuously with the men and tup- 
plies that are available in tlOs conntry That the de^ 
tails axe simple and rnggod* and that the tnberetit 
regulatizig powera can be made such as to bring ft wdl 
within the ability of usual plant labor 
8 That the electric furnace is commerciatly re|l 
able That when hutaBed with the mm buelBdffi 
care and adaptatioo to oondltlo&s that SSm ba niid 
with other furimcee, it wrtl earn a profit mtmZ 
veetment, and a profit that Ja laigaf* than xtoeffiil 
manufacturing profit in proportion as tbe field Is AOtW 
open 
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Art and the Engineer* 

Comblnin|( the Useful With the Beautiful 


A inoBT tlm« ilnc« New York city made a very ex 
tensive ibowtng of charts and flffuree to explain to 
her oltlxens bow she spent their money One room of 
this Bndset Eihlblt waa given over to the work of the 
Municipal Art Oommlsalon Here were hung upon the 
walls a number of plans some of modest projects—a 
park fence a street lamp or fountain others of large 
and costly structure a memorial bridge a municipal 
ferry house a mile of rlvw piers These plans were 
all In pain and on one of every pair waa stamped 
the word *rejerted on the other accepted 

These terse commentaries meant that the Art Com 
mission whose business It la to pass upon every city 
buildlDg picture statue or engineering work bad 
thrown out certain plans because of their artistic 
shortcomings Here was a very practical lesson on 
the value of art addressed particularly to the engineer 

To the man trained In shop or laboratory the 
word art** Implies a rather hasy and indefinite 
something which has to do with the painting of pic 
tures and the making of statues In a lesser way It 
is felt to be assoetsted with the concoction of pret 
tlnesB and the decoration of bonneta dresses and 
other feminine gear That on the contrary It is a 
very vital and practical thing underlying the sue 
cessful development of huge commercial enterprises 
is an idea not grasped 

Yet in the exhibition to which reference hss been 
made art appeared as an element which In one case 
led to an accepted plan and a busy firm and in the 
other to a rejected design and an Idle office In 
neither case did the decision depend upon the eu 
glneerlng knowledge involved The shortcomlnge 
wore not structural but artlatic Two plans of equal 
merit from an engineering point of view were not 
of equal value In the eyes of the commissioners It was 
their business to select the project which was better 
In design—that Is better in artistic relations To un 
derstand something of these relations and how they 
are created must then be Important in the training of 
one who Is later to play the part of a creator and 
builder of structures large and small 

The development of city art commissions is only a 
ntw expression of a very old desire It is the effort 
of a towns people to secure beauty In tbelr surround 
Ings and this search for beauty is as old as man 
Of all human Instincts there is none deeper than that 
which leads man to adorn the things he possesses to 
decorate hts person his tools and all his belongings 
This desire says Carlyle is the first spiritual 
longing of the barbarian The savage who dwelt in 
the dim dawn of history has left us no trace by which 
we can know him save the drawings with which he 
decorated his stone cave His successors as they have 
struggled upward thvougb the ages have in turn left 
results of similar desire to beautify things in Jewels 
in carvings in temples and in tombs 

Art has thus meant many things to many men but 
after all can be best defined as the search for beauty 
and beauty Is something which loos not lio without 
but within us It is our own response to that which 
stirs us It Is a personal thrill and Is !n us and not 
in the thing which moves us Herein is arts great 
secret we can know no beauty that we do not feel 
Art is dependent upon appreciation bom of an emo 
tlott To make such appreciation sensitive to fine 
forms beautiful lines and harmonies of color its 
lessons must be taught early In the life of the worker 
It is not a thing that can be gained in a few lessons 
or lectures as a minor part of some complex curri 
culum It is something which must be secured 
through an effort actually to create fine forms—an ef 
fort extended over a series of years through which 
the student has by criticism and comparison of bis 
work with that of master craftsmen learned to refine 
bis taste and to respond—to thrill—to harmonies 
ever more and more subtle 

On€ Who it to learn what art la must come to un 
dsrgtand as bis first lesson that It is not something 
apart and unrelated to him something to be raised 
by o^srs for him to admire Rather it is that which 
^s dan create himself indeed something which he 
oreate himself even In the eimplest buslnees of 
IM* tife the decoration of a room the hanging of 
pMntm on a wan ^e choice of colors In clothes and 
all are of everyday experience yet they 
eall lor jnet the knowtodge of what makes for beauty 
Ui ttim iormu And thfa same knowledge is daily 
fknmihoii hwtoiii world No office 
he ev^iped, m advm^tkteg matter printed no 
MK« m i Mmi hMT thn goode or windows de. 

vfjM hr Yheir vrithout appeal to these same 
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By James P Haney 

that it is commonplace There is a luxury of taste 
which far aurpasses the luxury of wealth The lat 
ter cannot by extravagant expenditure secure the 
resuHa which are attainable by practice in Lbooslng 
between things esthetfcally good and bad Choose 
however we must every day and many times a day 
and each choice is a matter of judgment fluch 
judgment is bom of discrimination We call it 
taaU To realise this U to realise that we are all 
designers and that we roust make pattern every time 
we dress ourselves equip an office or as engineers or 
aroblteots plan the simplest of constructed forms 
Art thus seen Is plainly no unue p essary ^xira to 
be tacked upon the course which the engineer studies 
but a very practical subject which rightly taught, 
will color his judgment and give him breadth and 
insight far beyond his unschooled fellows It Is 
something which deals with design both constructive 
and applied Its principles are those which underlie 
all good arrangement fitness to purpose proportion 
unity and harmony The lawe of design based on 
these prlnolples apply just as truly and surely to the 
planning of a bridge of mighty span as to the pattern 
of a door handle or a gas fixture They apply just as 
surely to forms we deem unimportant—the factory 
stack or the gutter curb as to the monuments and 
parkways which are a cltys pride 
Not until the student has grasped these prinrlpIeR 
of design does be come to realise how far the (n 
gineer controls his audience how far In others words 
one who understands movement balanie and rhythm 
of llnea and masses masters the eye of the observer 
and makes It look where be will It is this knowl 
edge which guides the architect in hlR arrangement 
the scull tor In hls grouping the painter in his com 
position With It Le Page In hls Joan of Arc by a 
score of subtle devices fastens our gaze upon the 
face of the warrior maid We can look away but for 
a moment and In a trice some branch or shaft of light 
or shadow brings us again to the focus of the pic 
ture—to the eyes filled with fht dtvlne vision 
Design may thus work miracles it can dignify the 
plainest of work by elegance of form and proportion 
It can ennoble the simplest of materials in stnie 
tures fine In mass and color It 1b within Its power 
to make that which is light seem strong and substan 
tlal to make that which Is heavy yet seem Instinct of 
a Joyous and dynamic spirit The latter is the powei 
which resides in the mighty cathedral of Dtauvals 
whose huge piers lose the crusblng sense of weight 
and break Into foliimns which spring between the 
painted windows and draw the ©ye up past the lights 
of the clerestory Into the shadows abovo whore dim 
pictures of angels and saints hint of a heaven higher 
still 

Art it has been said has meant many things to 
many men The student of shop and laboratory who 
would learn something of its stim ilus and power 
must not be content then to look only at the work of 
engineora Or archIteHs Man has an Inheritance of 
which great buildings monuments roads and ague 
ducts are only a part For centuries art has per 
meated the life of every country Our understanding 
of the past—of the Egyptians the Greeks the 
Romans and the Teutons all who lived around the 
Mediterranean and the Baltic and all of whose 
dynasties rose and fell in the mysterious East—has 
been gotten from their search for beauty The work 
of long-dead artiats now fills our museums and forms 
our artistic legacy It is art s contributions from the 
past to the work of the artisan of to-day 
This art heritage Is to be road in the treasures of 
a host of kingdoms whose artisans In metal and in 
ivory In clay In glass in silk have dignified craft 
work and made It preetoua through their search for 
beauty in its working Every material which could 
be woven, tempered spun chased or tooled has had 
in art a history the lifelong study of many master 
craftsmen The very difficulties of Its working have 
been made the pleasure of minds that delighted to 
find new ways In which It might be made to serve 
arts purposes To understand this heritage—to read 
It aright—la to gain a sympathy with those who 
through a hundred generations have made art the 
sovereign mistress of their dally work aud have 
served her with lifelong devotion 
Ont of this wonderful legaoy there stands forth for 
the engineer structnres willed to him as a special In 
heritance These may well serve to thrill hls heart 
and stimulate hls admiration for hls forhears and 
their work For him the pyramids temple! and obe* 
llsks spell a lesson which the untaught may uot read 
the Acropolis stands at a chapter printed In gold and 
all the seven hlUs of Rome as a great volume written 
hr artist engineers. For him the great churches of 


France and Italy of Spain and England and the Low 
Lands speak the patient working out of trying prob¬ 
lems in the hard s< hooi of piiwrionce the long dykes 
of Holland tell of the will and skill of a wise and 
courageous people the great <h&itiauH of Fran © of men 
happy in their power of wedding use and beauty 
Through these tessons he tan leam to read the devo 
tton the toll the aspirations trlumphB snd failures of 
those who have gone before As the heir of the ages 
ho now of age himself ma> enter into hls own 

There Is another lesson for the student who studies 
tho structures of the past As the ^ork of men long 
gone now teaches him go he must remember that he 
wilt I a\ the pait of teachi r to those who are to fol 
low lust as he Is designer despite himself so of 
nrc ssl j he must become instructor to all who are 
to see hls creations He may design well or 111 and 
BO be a helpful teacher or a vicious one But teach 
he must the very size and publicity of hls work make 
It Impoflslble for him to t*s ape If It be beautiful It 
will In press Its lesson upon tvery member of the com 
munlty As fine monument well proportioned building 
gracefully springing vlalu t or soaring tower it will 
subtle and surely Increase the pleasure of all who see 
If it he ugly and 111 adjusted to Its surroundings 
Mua and heavy in its form or weakly decked forth 
vlth small and busy omaraont it will help debase the 
taste of all who know it 

The young engineer dreams of some great project 
whl h r Ty later bo dolivcred to hls hands—some huge 
bridge some great terminal billding a dominating 
tower or a stately 1 urrh Art warns him that If 
hls dr#*an come true It will bt bis to create that which 
ma> either be a Idlght to all who see It or something 
which betause of ugliness will Ik a blight upon thi 
citv The bad pi ture wc may hide tho ugly park 

era/ replan but the stru ture of steel or stone or 
1 rick or oncrote remains to hearten or to haunt us 

Art then Is at on e a j ersonal asset of Its possessors 
and an immense rivl and national asset when ex 
presBcd In the work f the engineer Thousands go 
abroad to bgo fasrlnat ng < Itles reared by the labor of 
artist and artisan T1 ese cities profit in no small 
moos ire because of tho beauty which their architects 
an 1 erglneers have reaUd Their people delight to 
Hli w the stranger what knowledge and affection have 
doDf to dignify great markets highways parks and 
avenues There is both an eccnouilc and a civic moral 
I I this And of tho two tho civic Is the more tig 
nlflcant The engineer whose work Is to find place 
even among the crowded tenements can yet help by 
his bnllding to add to tho pride of those who rejoice 
that they are citizens of no mean tily Of this pride 
is boin a keener feeling In her welfare a more loyal 
Uvotlon to her interestB and a quicker senBltlveness 
to all that docs her 111 

Yet another quickening f r e api ears in the relation 
of art to the engir oer In all things Is a duality Wc 
live as well in a world spiritual as in a world ma 
terlai Not only esthetic lessons but spiritual Ideas 
tieathe forth from tho work of one Inspired by art 
Thus In the hands of the engineer art In tho past 
b IS preached many sermons Every religion has 
called upon It for aid and ©very faith has seen its 
hopes made vlalbie In temple shaft and aspiring pin 
nacle Strength sobriety sublimity are ideas os well 
to be expressed In steel or stone as In the spoken word 

Through the spiritual insight which Art gives the 
beauties of Nature are to bo read In a new longauge 
Her moods of pearly dawn of gray and rolling dead 
of mystery of night and splendor of the storm fife 
for those whose sense has wakened to the thousand 
llne^ and hues In which she paints her patterns and 
In which she tells the story of the living world The 
fascination of this Its endless variety are first for 
those who through arts training have learned to look 
upon Nature with sympathetic eye—with the pointer s 
vision—which sees beauty In the foggy dripping wood 
land and stunning force In the heave and thrust of a 
huge shoulder of a wave drawing past a hoadlond in 
the sea 

Those things of the spirit once felt cannot but enter 
into a man s work be it never so simple snd never 
BO confined If he feels them they will speak for one 
con but talk the language of his mind If one thinke 
small thoughts his work will sursly be mean and 
cramped If be responds to man t noblest efforts and 
to Nature s noblest teaching hls creations cannot but 
reflect this Inspiration Art for the engineer as for 
painter sculptor or ordbltect tor craftsman writer or 
masician Is the talisman the apell which sets the 
spirit free through It the worker may learn that 
which for ages bos been the keenest spur to laboi^ 
the delight In service which seeks to praise God 
through one ■ craft 
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Modem Coal Cutting Machinery and Mine IWflhtraQ^s 


RemarKable Labor-Saving Devices 
By FranK C PerKins 


MoDKaif coal mlnei are now equipped with maziy 
moBt remarkable labor saving davicoe operated elec 
trlcally and I y compressed air Including coal cut 
ting machlnefl p n hers and mine haulage engines 
T1 fl d tails of construrtioD of the electrical equip 
n nt a d ton rol of uining locomotives as uUllted 
Id modern pr tlce nre of special Interest Various 
typos of Bu h lo oraottv s are In Use differing more 
or lose In at p aranro and structure A good general 
view of two exampl s la shown In Figs 1 and 2 of 
our Illustrations Tie former represenU a 10 ton 
electric lo omotivo delivering blturalnoua coal out 
of the rooms of th mine of the Hltchman Coal an 1 
( oko C mpany 

In the view reprod ced 1 Fig 2 a 12 ton Jeffrey 
lo omotlve Is seen delivering a train load of coal 
fiom the mines of tie St nernard Coal Company 
to the tipple In very low mines and where b it a 
few cars are handled six ton locomotives are fre¬ 
quently employed while for heavy service In the 
haulage of long trains of leavlly loaded cars large 
locomotives of 16 tons are us 1 At the mines of ths 
Westmoreland Coal Company where extra heavy serv 
ice Is required the locomotives reach a figure of 
30 tons They are eq Ipped with throe motors whose 
electrical connections are Indicated In the accompany 
Ing drawing Fig 3 

The series wound electric motors are electrically 
connected so that the same current passes through 
the armature windings and through the field wind 
lugs A flexible cable conducts the current from the 
trolley harp to a fuse or circuit breaker as a pro- 
teotlTe device Inclosed non arcing fuses being us i 
ally employed with a lightning arrester connected 
between the trolley harp and the fuse when the 
mining locomotives are operated outside of the mines 
to any great extent or distance 

From ths protective device tho electric current Is 
conducted to the controller the electrical connections 
of which are Indicated In the accompanying draw 
Ing (Fig 8) The controller Includes a cylindrical 
switch for throwing resistance Into and out of the 
motor circuit and also a reveraing switch for changing 
the direction of the current through the field of the 
motor and tho armatures In order to reverse the 
direction of travel of the locomotive 

Usually a series-parallol switch Is arranged In con 
nectlon with the reverse switch so that the motors 
may be connected either In parallel or In series as 
desired 

When tl e power bouse Is located at considerable 
listance from parts of the mine the line loss Is often 
Ro great In distant sections that the motors when 
ionnected In aeries will not receive enough current 
to start heavy trips and in fact with motors 
connected in series it Is possible for one of the motors 
to start to slip Its wheels before the other motors 
start Tho explanation of this Is that as toon as one 
of the motors starts to slip Us wheels It sets up a 
counter Icotromotlve force which reduces the cur 
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rent flowing and the result Is the other motor doss 
not get sufflclent current to develop any great effort, 
consequently the loads cannot be started With 
motors connected in parallel each motor takes eur- 
rent Independently of the other and each exerts Its 
full effort 

The operation of the controller Is as follows Ths 
first resistance contact which cornea under its brush 
permits current to flow through all of the seotloiis 
of resistance colls In series thence through the 
motors to the rail or In case of a double trolley 
system to the other trolley wire The second reslst- 
ance contact coming under Its brush bridges the 
first section of resistance The third resistance eon 
tact coming under Its brush bridges the first and 
the second section of resistance and so on until 
all the sections of reeistance are bridged and the 
full electromotive force of the line Is applied directly 
to the motor terminals From tho resistance at the 
controller the current flows to the reversing and 
serles-parsllel switch This switch usually oonststa 
of a wooden cylinder Inside of the controller cue 
to which are fitted copper segments engaging with 
the contact brushes which are the terminals of the 
motor leads 

Blectric power Is held by many mining engineers 
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ilB mitmUfiA aod MtHtMtoiT iHnm 

tuMfig ta modm mtim, ud 
H b« of iBttrdot to oonouor tbo noOwd of ogon- 
ttao of tbooo UoMOTiof derleoi ao otUiiod la a 
vlM of tha BOV Plttabiifs Coal Oompany Tha ao- 
oMijpdiipliid inutratkn (Tig. 4) ahowa a hoav/ elao- 
tff0 4(MtS onttfif of fho Joffroy tn^ In tbo opomtloii of 
itnrttov « out in thte aiIim In tbo dooUcn uid oon 


tkn and offootSto In woz^Im allowlns a groat output 
for tbo amoQBt oC onargy aipaadod and the tlmo labor 
and moMir tuTigtad 

Air pcnrar ooal outtara art azteiulrelr uaed In 
tho mlna of tha Woattnoreland Ooal Compaor A 
mactdn# of this kind la dlaplasrod In Fig 6 at tbe mine 
ontraaea. Jt la monntad on a atael truck ao do- 
algnad that tha cottar may bo loaded and unloaded 
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itmctlon of Bucb electric ooal cutting machines all 
parta are made interchangeable to insure quick re 
pair as the machines are required to withstand very 
Kpufh work and the abuse Incidental to mine service 

The cutter chains must be of great strength In 
m;der to resist tbe sudden and excessive strains and 
the wearing parts roust be specially proportioned to 
insure the longest life possible while the eleotnc 
i^ulpments are required to have ample power to 
withstand tbe most severe work with great overload 
capacity 

The openings in the chain links are arranged at 
such angles that either chisel or straight pick pointed 
bits or combinations of both may be used according 
to the character of tbe cutting 

As the depth of the under cut should always ap 
proximate the thickness of the vein the lengths of 
the cutter frames are usually 5 6 and 7 feet while 
the width of the cutter head for breast machine Is 
generally about 44 Inches In some instances a 39 
inch cutter bead is utlUxod where the outing Is hard 
or when for any other reason a narrow head Is pref 
erable With these electric coal cutters the speeds 
of the feed and pull hack can be varied to obtain 
the largest output consistent with the hardness of 
the cutting and for this class of service electric power 
Is in almost nnlrersal nse being economical in opera 


with minimum effort and loss of time In Fig 5 
an air power cutter of the Jeffrey type is shown 
Just starting the last cut at the right hand rib Id 
the Westmoreland mine It is of Interest to note 
that this machine was designed for use In mines 
where ventilation is a perplexing problem owing o 
gas and dust and also In mines where compressed air 
planti had been Installed prior to the application of 
electricity for underground use The solid build and 
resistance to wear of this machine have caused Its 
adoption for a large number of mines where the cut 
ting Is hard and being of the chain type it makee 
less fine coal and less dust than other atr machines 
in service Pneumatic coal cutters similar to those 
shown in the accompanying illustration have been 
operated to special advantage at the mines of the 
Massillon Coal Company and also In a rather dlf 
ferent class of work for cutting cement limestone In 
the mins of the York Portland Cement Co 
The early machine coal cutters driven by comi rossed 
air were of the cutter bar type as distinct from the 
chain type now commonly used and ha I cylinders 
set vertloatly on the frames or carriages There hive 
been modifications and Improvements made from year 
to year for the last four deesdes as the demand for 
the machines Increased, find new conditions in mining 
developed until the form Illustrated known as the 


air chain mining maohlne was evolved There are 
to4ay only two dlstanct types of air coal cutters in 
use one commonly known as the puncher and the 
other that mentioned in the foregoing 

It Is generally conceded that there are in the United 
States certain mining districts where tbe puncher** 
machine can be used to greater advantage than the 
chain or breast type and this occurs where poor 
roofs necessitate propping very close to the face or 
where rolls are met with In the mine and the coal 
Is frequently cut out or In mines where an exces¬ 
sive amount of sulphur In the form of sulphur 
balls occurs in tbe bottom of the veins where the 
cutlng Is to be done lu the majority of mines 
however where the conditions of mining are normal 
chain or breast tyic of ma htnes tan be more ad 
vantageously and economically used than the 
puncher 

Pneumatic mining machines are leslgnel for fivo 
six or seven foot underc Us an I for seams under 
five feet In thlcknoBs The five foot undorc t 1 h con 
monly employed whilo f r scam rai ges frun five to 
■lx feet the undercut gen rally desirable Is six fott 
at d for thicker scams seven feet 

In this oDstructlon tie c iHer h ad can he flllher 
thirty nine or forty four In hes wide and for all ordl 
nary cutting the forty f ur inch cutter hea I Is used 
but when the rut Is extremely heavy he thirty 
nine Inch head Is preferable Fltl er hlsel nr plrk 
point bits or a comblnatlnn (f lH>tl can l>e ised to 
HU t the character of the coal to he cut an 1 various 
Bjeeda of food and i ill back are arrange I to suit 
1 cal conditions Tl e machines are provi led with 
the necesBary Ja ks to hold them In position and 
with trucks adapted to the tra k gage For the 
air hose about fifty feet of ono and one half Inch 
wire wound plje with couplings Is romn only cm 

I n fd 

The air machines have of co rse a special ad 
vantage In places where air power Is already In 
stalled as they can be put Into operation wlthoit 
changes In power equipment or pipe line 

While compressed air puncher ma 1 Ines aro used 
extensively in mines In many Instances electric power 
only Is available In such cases the so-called pneum 
electric puncher Is operated with great economy This 
mining machine whi h Is sh wn In operation In 
Figs 7 and 8 constraed only 7% horsepower whereas 
machines of older design and constr i tion 1 aving an 
equal cutting capacity require from 20 to 30 horss- 
power 

While the application of the electric motor for 
driving the chain machine was comparatively simple 
for the rotative motion of the motor readily lent It 
self to driving the chain through the medium of 
gears the problem of adapting a motor to give rcclp 
rocating motion to a ptek was far more difficult of 
solution 

In a percussive tool the vibrations If transmitted 
directly would bo more or less destructive to the 
electric motor and ivhile the problem has boon con 
sldered from almost every conceivable pqjnt and 
upon every conceivable basis experience has practl 
cally demonstrated tl at In or lor to g1 « s ifflclent 
flexibility the blow Itself Is best str ek thro gh tl e 
medium of compr ssod air In the ele trlealJy driven 
puncher a compressor cylinder Is usol an! unique 
means of compressing the air have been devined 

The driving motor Is of the ordinary series wound 
four pole type The shaft of the motor Is vertical 
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and the latter if completely inctOMd, the frame and 
gHftr case cover being made in one piece of oMt steel 
giving strength minimum weight, and simplicity 
1 hf support of the upper or commutator end of 
the motor shaft is furnished by a radial ball bear¬ 
ing while at the lower end ts provided a ball thrust 
litarlng to take up the weight of the armature and 
also a long brotifo bushed bearing to take up the 
latf ral thrust due to the motor drive 
()n account of the necessity of employing an In 
Hos^d motor the question of ventilation and tooling 
of tilt various parts betaine an all Important matter 
It 1h at( onipllshcd by thi very simple (xpedlent of 
drawing iho air to be eomiireseed In through the 
armatun and Held windings at each forward stroke 
of tli< air (ompieHsing piston Hy this means about 
( ublt. fett of tool air per minute passes over the 
beat! (1 lairtH at a >elocity of about 2% feet per 
B((ond Tills method has been found very effectlv© 
and Is at the same time entirely automatic requiring 
no auxiliary appliances 

1 !u < irrular motion of the motor Is by a novel and 
peculiar^ Hirnple arrangemont of gears transformed 
into lilt straight line motion of the primary or air 
(onipD ssing piston located in a (yllndor at the for 


ward part of lha Miairkitt# fid tka mudm ofUidar fi 
a second piatoa, o o on aeti d Httk tba atriklM 9^ 
but having no moohanioal oooneotiai iHtb the ftrtt 
Under the Infloenoa of the air wkioh la oompvaaMd hy 
the first piston and datirarad throngk tba opaa porta 
oontroUad by tba sanM pfaton tba aacoiid pAatoa It 
alternately driven backward aad forward but alwajs 
prevenCad by the air cushion from ftriklng at elthar 
end of the stroke 

The extent to which the paaua-alaetric marhUte bad 
been Introduoed has full/ damosatrated its tiaeful 
ness under all conditions of mialng In hard or soft 
roal thick or thin valna, bad or good root rolling or 
level bottom and narrow or wide wm'k It has made 
records which place it at the front and its perform 
ance under theae variable condiUoaa haa been sueh 
that it can justly be cltased M a machine entitled to 
(oDsIdermtion aa one of the moat important factors in 
mining equlpmant 

The thrust due to the weight of the large reducing 
gear and ita shaft, is taken up as In the case of the 
armature upon a ball bearing and the lateral thrust 
Is resitted by a long bronse bearing which extends 
t he entire length of the reducing gear ahaft 

The electric pneumatic puncher as noted In the t! 


hmutmm 9m, frovUM vM * stet #al Mih 
the UiUr bedsg uiod tor gsMtuttat ^ 
the mala aad eitris# to the tosd << tho oooli 
The osbio Is iroand dft thd reel la isuth a wgy thht 
cwtecUoa oha ha mad* to the omehto* o»d soitiT 
wlimK without aawlndiag more thaa aafflelaat eahl* 
to reach from the aatrr to withia a Short dtataaoa of 
the machine Troia this point the power la oonduotod 
to the machine, by means of a short cable varylas 
In length from SO to SO feet The long cable la of 
the twin type, the same as eemmonhr usod about 
mines in oonneothm with other electrloal machinery, 
except thnt it is unusoiAy welt protected from danger 
of injury by the hard servloe which It is required to 
withstand 

It will be seen that this equipment Is a great 
convenience as by using this cable tt beoomaa nn- 
nereasary to carry wires to the face of the ooSl la 
the entries and narrow work* Piping, which la 
required In connection with air machlnei. la avoided, 
and the only permanent lines for tranimittlag^ the 
power are the copper wires which are strung In 
the main and cross entriea The same wires are also 
used for furnishing power to haulage looottotivee. 
pumps, drills coal cutting machines etc. 


Environment and Heredity 

Modern Studies in Experimental Evolution 
Dr D T MacDou^al* PH D . EL D 

Dwaert Laborotor>^ Carnegie Institution of 'WasKlngton 


li Itt uiiHiilniouely agreed that orguuiBiua plants as 
wt 11 UH nnlmills rhunge Individually In aspect In 
form and sirurture of organs In function and habit 
as they encounter ewampB sallno areas gravelly up¬ 
lands or slopes climatic dlfferenceH identifiable with 
lutliudo or olovation and other physltal and blologl 
ful fadoiu It is goncrally assumed that those somntU 
alterations are accommodative and adaptive making 
the organism more suitable for the conditions which 
produce the changes Such an assumption is an ov<r 
leatlilng one Any BnalyHla of the changes which an 
organism undergo^ s aftt^r transportation to a new 
liabltat will disclose one of a few alterations which 
might bf of advantage In dealing with the newly en 
louiuorid conditions but with theso arc many others 
direct nicetsltous atrophic or hypertrophic as to 
organs which have no relation whatever to uHcfulnoss 
or ntiioHs Further a critical examination fails to 
disclose any theoretiial considerations or any actual 
faiU which would conneU inevitably the somatic re- 
sponsp with the nature of thn excitation outside of 
tho specialliod tropic mb In which apoclfic reactions 
are displayed hven in those the adjustment is of such 
nature that a mechanism specially perceptlvi to con 
lU(^t for example may react to changes In temperature 
as illusirated hy tendrils and many similar cases 
might be tlted It It evident that the soma of a 
plant or auinials is not to be considered as capable 
of adaptive alterations to every new agoncy which 
may cause thunges In its form structure or function 
atlon 

Recent events in the field of evolulion comprehend m 
number of movements and Bccoraplishments of extraor 
diiiary Interest Tho rediscovery of the facts of jil 
ternatlve Inheritance the formulation of the concepts 
of equivalent balanced paired or differential char 
acters tho results of statistical studies of variability 
the analysis of species of various constitution by pedi 
groe cultures In which tho value of fertllixatlon from 
various sources Is carofully measured the distinction 
of the blotype or genot>|)L as an hereditary entity 
the possibilities in the action of pure lines within a 
specific group tho cytological contributions of fact 
und forecast upon the physic*! aspects of heredity and 
lastly the presentation of tho facts and allowable gen 
oralisatlons tdontlfled with the mutation theory com 
prise series of advances of accretions to knowledge 
furnish a broadened foundation for biological science 
and disclose additional posslbllHtes in all lines of ex 
l>«rlnicntal research with living things beside opening 
up U( w realms for speculative thought and Stlmulat 
Ing the nclLDtiflc imagination to renewed fruitfulness 
Nothing In the whole field of biological research sur 
passts in importance the problems as to inberttaaoe of 
onvironic t Sects or as generally stated *tbe heredity 
of acquired characters a subject whloh enlists sd 
ditlonal aiiontlon from its ei>eclflc sociological bearing 

Among tho most noteworthy tnvesUgatlcma of en 
vlronmental nffccts are those being made by the 
anthropologist In which somatic calibrations of imml 
grating rkces aud linguistic studies of peoples of 
known orltlc geographical movement, and eitab- 
llshed rclationsbfp arc being used to great advantage 
No more tasoiDating chapters of scientific Uteratnre 
are to be found than those whloh delineate the migra¬ 


tory movements segregations and habitual reactions 
of Polynesian islanders of North American Indians 
or of Asiatic peoples yet their value as actual eon 
tributions to biology Is hardly recognised The in 
vestigator of probiema in anthropology haa the ad 
vantage of dealing with an animal whose psychology 
history traditions and records are readily Intelll 
glble to him so that a much wider range of facts 
may be brought within the zone of reliability than 
when we deal with an organism whose actions are but 
imperfettly understood 

If a general view be taken of tho available Inforroa- 
tion of iniertst in this connection three classee of 
facts will be discerned One group is comprised In 
the mass of information obtained by the operations of 
ihe hortlcnlturist the agrleulturlst and the breeder 
as to tho behavior of crops plants and domestic 
animals when transferred from one habitat to an 
other The greater part of such data Is the result of 
observations which do not comply with the ordinary 
requirements in the avoidance of error so that strict 
comparisons as to the behavior of organisms under 
the conditions of various habitats are impossible A 
consideration of tho literature yields many sugges 
tions for experimental research and the simple gener 
alizatlon that the direct olfocts of climatic complexes 
on the seasonal cycle and upon color or structural fee 
lures of the individual may be repeated or carried 
over two or three generations in a habitat where the 
bpeclfic casual comblDatlons are lacking This Is the 
available total of knowledge furnished us by economic 
operations and by the introduction operation of botmnl 
(al gardens and plantations 

A survey of the activities of the biological labora¬ 
tories of the ^orld during the last five years reveals 
Che fact that an enormous amount of attention Is being 
paid to the subject and that already results of very 
great importance to the student of evolution have been 
secured The nature of these contributions and the 
increase of Inforniatlon accruing from them may b* 
best illustrated by a citation of some of the more 
notable experiments 

Prlngshelm after a comprehensive review of bis 
own work and of other available evidence obtained by 
a study of accommodations or adaptations of yeast 
and bacteria to unusual temperatures culture media, 
and poisons concludes that some of these variations 
are fixed and transmissible both ssaxuaUy and by 
sports while others are not There are a number 
of records of the appearance of definite qaalltles or 
morphological characters In the yeasts, which are 
transmissible and permanent These departures were 
so striking as to be capable of bsinc regarded as 
mutational and their origin has been saoribed to the 
inflnenoe of the environment by experimfintors of 
notable skill, such as Beljartnck. Wlnogradkky 
Lepsschkln Hansen and Barber It may be recalled 
in this oonnoction that suTlronlc re«>onsea are gsn- 
erally sudden, and that the entire range of departure 
may be made in a single generation, at moat In two 
or three. 

Klebs who has long been conoemed w{th the nor- 
phogenlo reactions of pbmts. has detsmtned a sartes 
of conditions under which the fitagei ot myc«2tal do* 
velopmeat aeexual sooepore ani fsenial or oospore 


formations In filamentous fungi may be InhlMted or 
variously interchanged Much more important reao- 
tlons were obtained from iSempervitmin the UTa>for 
ever of the garden. In this plant, dense rosettes or 
propagative bodies are formed at the ends of soma 
branches and infiorescem ei wero replaced by single 
fiowers by experimental excitation Tho number and 
arrangement of the floral organs as well os of the 
stamens and carpels could be altered Furthermore 
the deviations in question were found to be trans- 
mlsBlblo to the second or third generation in guarded 
soed reproductions 

The results of Woltereck with Daphnia a anall 
rrustocean offer something by way of contrast and 
also serve to illustrate the necessity for continuation 
of parallel cultures for the purpose of comparison of 
divergent forms and the normal The particular group 
of this crustacean furnishing the experimental mate¬ 
rial is taken to be very variable and It was subjected 
to over feeding with the immediate result that the 
variability of the form of the head appeared to be 
widened the size of thU structure being increased 
This disappeared when lots from the culture were 
restored to normal conditions In the earlier stage of 
the work After three or four months of over feeding 
the form of the head came within narrower limits 
and fewer aberraots were seen while lots returned 
to normal conditions showed a slower restoration of 
the original form of the head Two years after the 
cultures wero begun it was found that ihe original 
head form was not displayed by young restored to 
normal nutrition conditions the larger helmet being 
persistent It seems fairly certain that a new geno¬ 
type resulted from the long-continued action of the 
culture medium 

The fortunate experience of Sederbauer with Gap- 
sella has yielded some oonoluslons of exceptional im 
portance A genotype of CapseRa Rurso-pasioris re 
sembUng taraaieafoHum waa found on the lower plains 
of AsU Minor and dlaplayad the well known cbarac- 
ters of this f<»iii. Inoloding broad leaveg, whitish 
flowerg. and stems 80 to 40 oentimoters hlkh A high 
way leads from these regions to a plateau at aa eleva¬ 
tion of 2 000 to a 400 meters. The oondlUona of dls^ 
trlbution are auoh as to Indicate that the plant has 
been oarried up this thoroughfare by mail, and in 
this elevated habitat tt has taken on oertaln alpine 
oharaoter* Inoludtng elongated roota. xerophytic 
leaves stetas 2 to oentiUieters high reddish flowers, 
with a notlosabte increase of the hslrlnesa of the 
entire plant That tha dlatributional history hai been 
correctly apprehended sesms entirely oonflr^ed by the 
fact that when seeds are taken from the lowlands the 
aipJne oharacters enumerated are displayed at once as 
a direet feomatio reapenaa. When seeds are taken 
from plants on the <levi^ plateau where their aa 
cestora may have been for many years or many qeih 
turtes (perhaps as long as 2.000 years) sad sowed at 
Vienna and In other cultures carried through tour 
generations the leaves lose their xeroBbjrtio torm 
and gtrupture but the other oharaotarlstioe nr* ra^ 
tabled within the limits of vavlahUltr the tf m r 
Show an increase In aversge Isngth of 1 Or I 
meters the roots chaags aa mu^ but the Ifprodae- 
Mve branches and floral organa retain Imp 
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tta oadergont by 

wm im to mob o Auliiaiim and to 
tiw Moot fOfiorgUnu otalttvotad. Tbo 
obODCM And ittpllod fonotloDAl Aocommo- 
wo UMlQtUbly dlroot tomatlo raopODMi there 
li 00 ooeaoe from the oonoltukm that the Imprew 
of ihf ftlplao oUmato on the eoma has been eanmunl 
oated to the germ-plMm in such manner u to be 
transmlaalble and the lusaesUon lies near that re¬ 
peated and continued excitation by ollmatio factors 
toay hare been the eaaenttal factor In such fixation 
own earlier work with relation to this subject 
■ted chiefiy of orarial treatments in which the 
.and aoceeeory reproductire elements of seed 
]^>rere subjected to the direct action of solutions 
Sous kinds New oomblnatione of charactere 
|tlnff a distinct elementary species or genotype 
lined In one plant and the divergent type hag 
transmit its qualities In the fullest 
tested to the fifth generation Still 
Ds were obtained In a second genus, 
progeny being lost in transference to 
oratory, while marked responses hare 
^obtattti^ In the extensions of these experiments 
mpii speofes representing widely different morpho* 
Iwcal types in Arlsona The greater majority of the 
Iwts hare been made upon plants growing under natu 
rhi conditioiis so that environmental reaction In 
addition I# that of the specific reagents might be 
excluded "Progenies representing many species In 
eluding thousands of Individuals many of which 
divergent are now under observation Absolute 
of decision with respect to the standing of 
the Itow types may be reached but slowly 

J nger produced chromosomtc aberrations in the 
tiotng division of Oenottiera by Irradiations and 
each excitation was also followed by the appearance 
glSirrantB in the progeny the hereditary qualities 
0 |( which have not been tested Using similar excl 
Morgan induced the appearance of white eyes 
ai^>ql short wings in a pedigree culture of the fly 
ametophita But qualities were sex Urn 
M smd mendelised when paired with the red eyes 
and Ihng wings of the original type Both, however 
sealfito be fully transmissible The first results of Im 
from cultures widely extended geographically 
bsnra hgoo obtained In the experiments with Leptl 
by Tower in which various species of these 
potlklk^ beetles were studied la their habitats In south 
•wJISiko In open air and glass houses as far north 
as Chicago as far east as the Atlantic and as far 
west g| the Desert Laboratory New self maintaining 
fornur resulted from climatic excitation and the orlg 
inatton of species already In existence was repeated 
the varied effects secured being the most Important 
contribution yet made to the subject 
In addition to the conclusive observations cited 
there is available a great mass of Information con 
cemiag experiments in which negative results were 
obtained the environment falling to produce any 
permanent effect while In other cases the living mate 
rial has not been followed through a sufficient num 
ber of generations to teat Its herltablllty Thus 
Kammerer carried out some testa with salamanders 
three years ago that have the Interest attached to 
any attempt to Interpret geographic or habitat re la 
tlons Batamandra ntoculoaa la viviparous when It 
lives high In the mountains and ovo viviparous at 
lower levels B atra Is an alpine form and the larves 
are large with very long gills When the latter form 
was kept at unusually high temperatures the larvpn 
produced resembled those of B maculosa in its lower 


warmer habitats. 8 maculosa kept in low tempera 
tures and without water showed a cumulation of 
effects by which the characters of the young and the 
reproductive habits resembled those of 8 atra The 
conditions ot these experiments are not such as to 
allow a definite separation of somatic and germinal 
effects neither was the permanency of the newly 
acquired habits tested to such an extent at to deter 
mine their hereditary value 


In the experiments of Gnmaer, mloe reared In a 
warn raom were found to dUtor ooiuildArably from 
thoM reared la a cold room la the meaa length of 
the tail, foot, and ear, and the dilferenoog were trane- 
mlttod to the next generation The differences may be 
reasonably dosiguated ms being directly individual 
and BomatlCi and as having been transmitted by the 
germ plasm, which wss not subject to the setion of 
various temperatures In the first Instance The re¬ 
action forms have an additional claim upon our at¬ 
tention since they are the ones which distinguish 
northern and southern races of many animals The 
crucial test of the value of the alterations induced 
In the mice is the one applicable to all of the expert 
mentation on thla subject a test In which two parallel 
series of cultures, one under the altered environment 
and the other under casual conditions should be kept 
going continuously for a long number of years lots 
1)^1 ng withdrawn from both from time to time for long 
continued comparative culture In normal habitat and 
under other conditions Effects due solely to flnctu 
attng variability may be expected to reach a maximum 
and minimum within two or three years leaving the 
enduring effects standing alone or in such relief 
as to be capable of ready calibration 
No llllle interest attaches to the evidence now 
accumulating to show that the hybrids between two 
Bpectea of plants or animals may be different In vaii 
ous localities or under the influence of special excit 
tng agencies DeVries has repeatedly called atten 
tlon to the fact that the composition of hybrid pro¬ 
genies ot mutants with each other and with the par 
ental form might be altered by nutritive conditions 
and the author has cittd the fact that mutations were 
made by Oenothera Lamarckiana the great evening 
pilmrose In the climate of New York which had 
nover been seen In Amsterdam BHirthermore In dls 
cussing the divergent results of DeVries and myself 
obtained by crossing the same forms In Amsterdam 
and New York the suggestion was made that the 
manner In which the various qualities in the iwn 
parents are grouped In the progeny might be capable 
of a wide range of variation Many indications lead 
to the suggestion that the domlnancy and prevalency 
latency and recosslvlty of any character may be more 
or less influenced by the conditions attendant upon 
the hybridization the operative factors might Include 
individual qualities as well as external conditions 
rennent arranged a series of hybridisations of 
h (hiooderms at Tortugas which yielded data of great 
Interest In connection with the earlier conclusions 
of Vernon Doncaster and Herbst as to the Influence 
of temperature and season changes upon dominance 
From the information derived from crosses of Hip 
peno^ and *1 oxopnoustes 11 In ilear that thi doinl 
nance of the parental characters Is dependent upon 
the alkalinity or the concentration of tho OH 1 ns 
The products of the trial cross fertilizations however 
were not reared to maturity 
Much more striking evidence upon the matter has 
been recently obtained by Tower In Intercronslng Lep 
tinotarsa decemUneata L multiUneata L oblonoata^ 
and other species of the potato beetles In their habitats 
In southern Mexico and at the desert laboratory 
Among other divergences one of the three first genera 
tlon Intermediates characteristic of these cultures was 
lacking from the Tucson cultures although two other 
such forms were Included 
In a comprehensive treatment of the entire subject 
with especial reference to modifications in dominance 
Tower says The experiments and obseryatlons 
herein given warrant the genera] etatement that 
conditions external to a cross are Important factors 
In determining the results thereof This conclusion 
has been worked out In both normal and hybrid 
crosses in crosses between races which have been 
created selectively, and between forms which arose 
as sports and the second series of experiments In 
synthesis Is sofflclent warrant for attributing to 
this factor a considerable importance In evolution 
It is evident from the foregoing facts that ihe 


biologist is in a position to assert that sxUraal fac¬ 
tors may affect the hereditary quality of plants and 
animals In s vary marked manner and that agen 
cles of various kinds may Influence the results^ of 
crowing two species Furthermore the experiences 
at band Justify the assumption that the actual trans¬ 
plantation of organisms from one locality to another 
as a method of experimentation promisee the results 
of highest value and widest significance especially 
when taken In conueitlon with analytical laboratory 
(ultures This method of approach Is one which may 
yield evidonco of the greatest value upon the In flu 
ence of Isolatioo and other geographical factors but 
Is also one which aUov^s the repetitive or mnemonic 
effects to be evaluated When supplsmented by labor 
atery analysoa and (ultuns to determine the nature 
of nUeratlons Induced stub methods promise results 
nf the groatost value 

A series of plantations Inc liiding locations from 
mountain tops to the Boashore has been established 
in connection with the Desert I aljoratory In accord 
auc o with this idea and In addition to the Inter 
change of species from the various localities a num 
her of Introductions have been mode from eastern 
America 

None of the attempts hitherto made to perfect a 
theoretical conception which would be useful In inter 
pretlng the mechanism of envlronlc responses have 
had anything more than the most limited useful 
noBs The stimuli of climatic and many other agen 
(les do not Imply the Introduction of any strange 
or new substances Into the bodies of the organs 
affected Those agencies might change the dlssocla 
tlons In such a manner as to modify the relative 
number of free Ions and thus alter tho molecular 
complex of the living matter in a very important man 
ner The Intricate play c f enrymattc action might 
also be altered and auy mnliflcatlon of the relative 
I eat tlon velocities of the more Important processes 
might result In material and permanent thange espe 
dally In those caBes In which external agencies Inter 
fore directly with the action of tin germ plasm 

Tho Introduction of solutions Into ovaries or the 
exposure of reproductive clcraents to unusual Irrn 
dlatlon may arise from tho 'iddltlonal liability of dls 
turbed polarity and of modified surfato tt ns Ions In tho 

ells It Is coticdvabU that the rearrangement or dls 
turbanco of the Io( aliratlons of substances ea|>ecia1ly 
the minora] salts might serlouBlv modify the capacItiiH 
of the bearers of heredity These direct and nmterlal 
possibilities offor an adequate basis for the organiza¬ 
tion of experimental research upon tho main subject 
as well as the means of Interpretation of results 
without rctourne to schemes of particulate Inherl 
tance or thcorlts aa to the conetltutlon of germ 
plasm to which may be ascMbed usefulness In the 
discussion of other problems In cAoiutlon 

The various experimental methods used in the work 
on the flubjoct and tho diversity of the results ob 
tatned mak<^B it possible to formulate some useful 
generalizations which may briefly be stated ai fol 
lows 

Tt is cle*!! that some environlc effects are heritable 
and some are not Negative or positive reaults of 
sufficient Incluslvoness to permit analyses as to the 
nature of the exciting agency and the permanence 
of the response are not yet available Some of the 
Induced charaettrs may be retracements or regres 
sions as the reappearance of spines In cacti or 
they may be awakened latencies or organizations de 
not Some of the responsos may result In sexual 
dimorphism while In others tho Induced characters 
may bo Bex llraltod The altfiratlons induced by ex 
ternal agencies may h^ tumulatlvp or mutative os 
to appearance oi organization ar d liny may be i oi 
raanent upon first appearance or on the other hand 
may need generations of repetition before becoming 
fixed And lastly the changes may bo orthogen He or 
hstcrogenetic as to direction adaptive and accommo 
dati\t or coirplatlvp or wholly inutile as to their 
r in tlunnl relations 


CUmp for Washing N^gotivos 
By Z C Kovonowsxi 

Tipi washing of papsr negatlvss is a very delicate 
^ration especially if one wants to do it very thor 
ODghly without spring them and at the same time 
waKh tho hn^onlphlts of soda entirely out We U 
lustrato herewith a little tool which will do the work 
very effeottvely, and which comKends itself on so- 
oonat of the ohsspiMM Sfid the esse of esnatrttotlon 
Thks a cork, out it In halt lengthwise, then from 
one of Uie halves «iit a piece off the top as in Fig 
L tslEo a rubher hsM4 and fsslen tt tightly around 
the (otrsr part of tho serh hsep the two halves 
ereil tei etti sr ailA tnsott s plii to the top of the un 
hnlH Vif. t owrk cpjt to this way will act 
eg A deiitp end <ii« ^ halves ehtt be opened more or 
toeefhMtod 


To use this clamp open it by pressing lightly the 
top insert the paper In the lower opening and then 
release Put the whole in the wash basin The cork 
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Clamp Made of Cork for Use In Washing Negatives 


will isat oa the sorraot and the hyposulphite will 
dtsMtos aad sink to the bottom After you are sure 
that the waihing has been properly done, pick up Ihf 
cork and the negative and bang them by the pto to 


drip on a wire <r («rd stret* bed between two sup 
porta (Fig 1 ) 

From the tlmo (he negative la inserted In the 
(lamp until It U taken out dry one need not touch 
them with the hands thus avoiding the danger of a 
s(ratch or a blotch 

luspeoUon oi nursery stook imported into the 
United States from foreign countries has been an 
Important item in the years work Much of this 
slock destined to many of the States and the District 
of Columbia when Inspected was found to be sorl 
ously Infested with brown tall moths or other Injurl 
ous tuse< ts and nearly 300 such shipments have been 
destroyed 1 hrough the efforts of the Agricultural De 
partment some of the offending countries have adopted 
Inspection methods and their •hlpmenta are likely to 
be loss dangerous In the future 




Mi 


SCIENTIFIC AMERICAN ^ ^ 

MaKin^ Money Out of Beesr^lT 

Keeping Deea for Pleeaure and Profit 



By E F Phillips, Ph D , in charge of Beo Culture, Bureau of Entomology 


PIKHTIONK KOU GENCKAL MANIPULATIONS 

11H.J1 Bliotild be liandlHd bo that tbty will be little 
disturbed In their work Aa much aii possible stings 
Bhoiild be avoldeil during manlputatlon This Is true 
not 80 miKh be(nuso thiy arc painful to the operator 
loll bMBiiB. th< odor of iH.lson which gota Into the air 
In It lies the other bees and makes them more dlfflcult 
10 man IRC bor this reason It Is most advisable to 
wear a bla.k veil (Fig 4) over a wldebrlmmed hat 
and to haie a good smoker (Fig D Kxporlencod 
h 11 keep* rs ofti n dispense with these hut the be 
glniK. Hbould nut Oloves however are usually more 
an incouvenlinto than olhorwlse Gauntlets or rub 
her bends mound (be (ufra keep the been from crawl 
lug up the sle.VL It Is best to avoid black ilotblng 
slnte that color seems to excite boos a black felt hat 
Is especially to br avoided 

The boo keeper should manipulate without exhibit 
Ing fear This Is not because the bees recognize the 
fad that the opi rater la alrald of them as some claim 
hut because suporlluouB quick movemenU tend to Irrl 
tato the bees The hive should not be Jarred or dis¬ 
turbed any more than necessary Rapid movements 
are objectionable because with their peculiar eye 
structure bees probably perceive motion more readily 
than they do obJecU Tersons not accustomed to ^ 
on approaching a hive often strike at bees ^^ch fly 
toward them or make some quick movement of the 
head or hand to avoid the sting which they fear Is to 
follow This is Just what should not be done for 
the rapid movement even It not toward the bee Is 
far more likely to be followed by a sting than In re 
malnlng quiet, 

The befit time to handle bees !■ during the middle 
of warni daye particularly during a honey flow 
Never handle beefi at night or on cold wet days unlesa 
abfiolutely neceesary The work of a beginner may 
be made much easier ami more pleasant by keeping 
gentle bees Caiuaalanfi Carnlolans Banats and 



Fig 11 —Hundllng the Frame First PoBltlon 


Ml rains of ItallauB ordlnarly do not eting much unless 
unusually provoked or except In had l^oathe^ Com 
mon black boeg or crosses of blacks with other races 
are more Irritable It may be well worth while for 
the beginner to procure gentle boos while gaining ex 
poricnce In manipulation 1-Jiter on this Im loss Im 
portant for the bee keeper learns to handle boos with 
the least Inconvenience to himself or to them 

Before opening a hive the fiinokor should be lighted 
and the veil put on A few puffs of smoke directed 
Into the entrance will cause the bees to All tbemselvos 
with honey and will drive back the guards The hive 
cover should bo raised gently If necessary being pried 
looeo with a screw-driver or special hive tool As 
soon as a small opening is made more smoke should 
be blown in on the tops of the frames or If a mat 
covering for the frames Is used the cover should bo 
entirely removed and one corner of the mat lifted to 
admit Hniokt U 1b not desirable to use any more 
smoke than Just enough to subdue the bees and keep 
them down on the frames At any time during manip¬ 
ulation If they become excited more smoke may be 
used Bo not stand In front of the entrance but at 
om aide or the back 

After the frames are exposed they may be looeened 
by prying wUh the hive tool and crowded together a 
little so as to give room for the removal of one frame 
In cool weather the propolis (bee glue) may be brittle, 
(.are should be exercised not to loosen this with a Jar 
The first frame removed can be leaned against the hive 
fin that Inside there will be more room for handling 
the others During all manipulations bees must not 
be moshod or crowded for that Irritates the colony 
greatly and may moke it necessary to dlseontlnue 
operations TTndce crowding may also mash the queen 
If bees crawl on the hands they may be gently brushed 
off or thrown 

In etamlnlng a frame always hold tt over the hive, 
•0 any besa or queen which fall may drop Into It 

• iPAFMiABullatiaNo Wft UalUd aMutlDtpsrtesstof Agriwltore 


OoDolttded from Supplement Ho 1833, page XlO 

Freshly gathered honey also often drops from the 
frame and if It falls In the hive the bees can quickly 
(lean It up whereas If It drop# outside It is unUdy 
and may cause robbing If a frame Is temporarily 
leaned against the hive It should be placed In a nearly 
upright poBllion to prevent breakage and leakage of 



12 —Handling the Frame Second Position 

honey The frame on which the queen Is located 
should not be placed on the ground for fear she mav 
crawl away and be lost It Is best to lean the frame 
on the side of the hive away from the operator bo that 
bees will not crawl up the legs 
In handling frames the comb should always be held 
in a vertical position especially If it contalna much 
honey When a frame Is lifted from the hive by 
the top bar one aide is exposed to the operator with 
the comb placed vertically (Fig 11) To examine the 
reverse side raise one end of the top bar until it Is 
perpendicular (Fig 12) turn the frame on the top 
bar as an axis until the reverse side Is in view and 
then lower to a horlaontal position with the top bar 
below (Fig IS) In this way there is no extra strain 
on the ooml and the bees are not irritated This care 
Is not to nec^ttsary with wired combs, but It Is a good 
habit to form In handling framss 
It Is desirable to have combs all of worker cells to 
reduce the amount of drone brood The uae of full 
sheets of foundation will bring ibis about and Is also 
of value In making the combe straight, so that beet 
are not mashed In removing the frame It Is extremely 
dlfflcult to remove combs built crosswise In the hive 
and this should never be allowed to occur Such a 
hive is even worse than a plain box hive Extra inside 
fixtures should be avoided as they tend only to im 
pede manipulation The hive should also be placed 
so that the entrance Is perfectly horizontal and a llttlo 
lower than the back of the hive The frames will 
then hang In a vertical position and the outer ones 



Fig 13 —Handling the Frame Third Position 


will not bo fastened to the hive body If properly spaced 
at the top 

Various remedies for bee stings havs been advocated 
but they are all useless The puncture made by the 
sting u so small that It closes when the sting Is re¬ 
moved and ItQuida cannot be expected to enter The 
beet thing to do when stung Is to remove the sting as 
soon as possible without squeeaing the poison eao, 
which Is usually attached This can be done by aorap- 
tng It out with a knife or Anger aalL After thU U 
done the Injured spot should let alo&e and not 
rubbed with any liniment The Intasaa lUhia# will 
aomi 4laapp«ar any trrttaUon ohly aerNA to IwsreaM 
the ttm svelllng 


In placing frames In the hive great care 
exercised that they am properly spaced. Some trtrtAA 
are self spacing hnving projectlona on the 
that when placed as close as possible they 
correct distance apart These are good fw bie4M|*)i 
qr persons who do not Judge dtatanoes wefl a>j4^ye 
preferred by many professional bee keeper^ 
spaced frames are uaed they should be 
from canter to center A UtUe praoUee vprjjft 
enable anyone to space quickly and 
ful spacing is necessary to prevent the 
combs of Irregular thlokneaa and to reUs4 the hsiNr 
Ing of pieces of comb from one frame to another 

A beginner In bee keeping should by all ipea&a, ^ 
possible visit some experienced bee keeper to gat sag- 
gestlons in handling bees. More can be learned In a 
short visit than In a considerably longif time In 
reading dtrectlona and numerous short cuta trhloh are 
acquired by experience will well rejHiy the trouble or 
ogpenae of such a visit Not all professional bee 
keepers manipulate In the very best way but later 
personal experience will correct any erroDeoua In* 
formation Above all personal expeiimenttng and a 
study of bee activity are absolute necessltlea In tiie 
practical handling of bees 

TaAJfsraaanvo 

Tn Increasing tbe apiary It U sometlniea best to 
buy colonies In box hives on account of their smaller 
cost and to transfer them to hives wfth nurralMe 
frames This should be done as soon as posittH ^ 
box hive colonies are of small value aa prodnoena The 
best time to transfer is In the spring (during fruit 
bloom In the North) when the amount of hqiUT ted 
the population of the colony are at a minimum, 

Transferring should not be delayed until spring 
merely because that season is beat for tbe work It 
may be done at any time during the active season but, 



Fig 14—Division board Feeder to bo Hung In Hive In 
Place of Frame 

whenever possible during a honey flow to prevent 
robbing If necessary it may bo done In a tent such 
as Is often used In manipulating colonies By cboosr 
Ing a time of day when the largest number of bees are 
in the field the work will be lessened 
Tbe box blve should be moved a few feet from Its 
stand and in Its place should be put a blve contain 
Ing either full sheets of foundation or empty combs 
The box hive should be turned upside down and a 
small empty box fitted on It. By dramming con 
tinuously on the box hive for a considerable time the 
bees will be made to desert their combs and go to ths 
upper box and when most of them are clustered above 
the box may be carried to the new hive and the bees 
dumped in front of the entrance The queen will 
usually be seen as the bees enter tbe hive, but. tn 
case she has not left the old combe more dranunlng 
will induce her to leave It is necessary that the 
queen be in the hive before this manipulation ts 
finished The old box hive containing brood may now 
be placed right aide up In a new location and In 
twenty-one daya all of the worker brood wlB have 
emerged and probably some nqw queens win have been 
reared These bees may then be drummed out and 
imlUd with their former hive mates hy smoking the 
ooleay and the drummed beea vigorously and altowlng 
the latter to eater the hWe thrsugh a pefforated rine tft 
keep out the tuimg queens The wax in the hoi ktve 
mar then be melted up and any honey which H mv 
contain uaed aa the bee keeper sees fit By thk 
method good afralght combs are obtained U UUM 
honey is being gathered, the colony fn tbe Mr* mpat 
be provided with food 

If, on the other hand tbe operator deatm U aavh 
tbe oomba of ^e box hive, the beea may be d r qjimtt 
Into a bog and the brood ocmibi and o^Hif tkhlf 
.comha out to fit frames and tied fa pUeoap 
rnhbar Agada, strings, or strips of wfUd tba 
bass can yspeir ths damaga and id ag 







^cffimnne AtmcAjM no, ism 


M » Uv« pn tiM old 
*Upw« 4 to «o iau TJi« etUUnc of 
IHurood witk num or Ute b««« on 
UHlblW jgbp ttod oiAco tb« oombo m ob^ 
of lUtlo Tiilu* in on apUry the 

1(0 up thoir abodo In valla of 
MQ noceaaary to romoro tbem to 
m4|l&i nalttnc combo If tba oa?lty m 
lIMp^ bulU CM bo roaobed tbo motbod 
mm that of tuanatorrthi;, oxoopt that 


woods may bo thrown down ao that when the boea fly 
out they rocoiDlzo the fact that thorc haa been a 
obanfo and accustom thomaeWea to the now plaec 
If anltlng can bo done dorlnc a h<moy flow there la 
loaa danger of lota by bees fighting or If done in 
cool weather when the bees are not actively rearing 
brood, the colony odors are dUnlniahed and the danger 
li reduced 

It li an eaty matter to unite two or more weak 
awarmg to make one strong one for during awarmlng 
the bees have lost their memory of the old location are 


of brood la at flrat small ahd as the haw workers 
umorge they asaiat in tho brood rearing so that the 
extent of the brood can be gradually increased until 
It reaches the maximum at the beginning of the 
summer The old bees die oft rapidly 
If brood rearing does not continue late In the fall so 
that the colony goes Into winter with a large per 
centage of young bees the old bees may die off in 
the spring faster than they are replaced by the emerg 
ing brood This la known as spring dwindling A 
remedy for this may be applied by feeding If necea 


pmmmm m IteMetloal and the bees must simply 
vimiWikllMl iwl^oke and the combs out out with 

f IlMikirMlMirwliioli la ottao better la to place a 
estruca to the oavitr, ao that 


hot oaiinot return A cone of 
^ 

liaMMMMiWvli tw one bee to peia wUl aerre 
jf/M MpkPHNillkfP a retular bee eeeape auoh aa are 
W ^ ^ whioh thar can 

bealde the entrance The queen la 
^ 0^ ooune, co«a rlcbt 

an ba the colonr la rapldlr reduced in 

brood decreases As brood emerges 
the ymm0Kt Mb leave the cavity and Join the bees 
4m finally the queen Is left practically 

miM MMHeen should be given to the bees in the 
BSlble and in a short time they are 
fiUV MitiMMif ^ their new quarters After about 
Ib^ mis|gh^1 or nearly all of the brood In the 
^ke bee escape should be removed 
m ^ole made at the entrance of tho 

•aurtlg Bfl pagiMe The bees will then go In and rob 
salt th« IwmneMmd carry It to the hive leaving only 
smMp'BMilM^jrhe empty combs will probably do no 
MP* usually noon destroy them and they 
Mr hs Mt Mtbe cavity and the old entran(6 care 
fvM tl^prevent another swarm from taking up 

fnwhm IhMPi 

m gtMalMing beea from a hollow tree the method 
the accessibility of the cavity Usually 
U MMMo drum out the bees and the combs can 
M 0*1 OBBt alter subduing the colony with smoke 


full of honey and are easily placed wherever the bee 
keeper wishes. They may simply be thrown together 
in front of a hive Swarms may also be given to a 
newly established colony with llttlo difllculty 
PEKVENTIICO BOBBXKO IH TUB APUET 
When there Is no honey flow bees are inclined to rob 
other colonies and every precaution must be taken to 



Pig 16 —' Per per box X eeder for Use on Top of 
Frames 

prevent this Feeding often attracts other bees and 
If there are Indications of robbing the sirup or 
honey should bo given late In the day Ah Boon oh 
robbing begins manipulation of colonies should be dls 
continued the hives closed and If necessary the en 
trances contracted as far as tho weather will permit 


sary the autumn before or keeping up brood rearing 
by some other means os late as possible 

It spring dwindling begins however It can be dim 
Inlshed somewhat by keeping the colony warm and by 
stimulative feeding so that all the energy of the old 
bees may be put to the best advantage In rearing brood 
to replace those dying off The size of the brood 
chamber can also be reduced to (inserve heat 

it sometimes happens that when a hive Is examined 
In the spring the hive body and combs are spotted 
with brownish yellow excrement This is an evldenci 
of what is commonly called dysentery The cause 
of this trouble U long^contlnued confinement with a 
poor quality of honey for food Honey dew honey and 
some of the Inferior floral honeys contain a relatively 
large percentage of material which bees car not digest 
and if they are not able to fly for some time the 
Intestines become clogged with fteral matter and a 
diseased condition results Bees never normally ds- 
1 oslt their fieces In the hive The obvious preventive 
for this Is to provide the colony with good honey or 
sugar sirup the previous fall Dyaeutery frequently 
entirely destroys colonies out if the bees can pull 
through until warm days permit a cleansing flight they 
recover promptly 

Bees should not be handled In the early spring any 
more than necessary for to open a hive In cool 
weather wastes heat and may even kill the brood by 
chilling The hive should be kept as warm as possible 
in early spring as an aid to brood rearing It Is a 
good iia ti(e to wrai hives In Mack tar paper In the 
Hiring n t only that It nay aid in conserving tho 
heat of the (ulony 1 ut in holding the suns heat rays 
as a help to the warmth of the hive This wrapping 


IMovomIIF colonies become queenleu when It is not 
JpygcIlBBklB- to give them a new queen and the best 
MiMaaider such conditions is to unite the queenless 
m i normal colony If any colonies are weak 
tn the fiMl even If they have a queen safe wintering 
tg iBttBg insured if two or more weak colonies are 
^keeping the beat queen Under various other 
eotillleiiB which may arise the bee keeper may find It 
Iprtrghif to unite bees from different colonies Some 
facts in bee behavior must be thoroughly 
mum^ood to make this a success 

colony of bees has a distinctive colony od )r 
gad m tkls means bees recognise the entering of their 
ktoa by bees from other colonies and usually resent It 
14 kowerer a bee comes heavily laden from the field 
lad. flies directly into the wrong hive without hesl 
iBtIjii it Is rarely molested In uniting colonies the 


If brush Js thrown In front of the entiance robbers are 
less likely to attempt entering At all time* honey 
which has been removed from tho hives should bo 
kept where no bees tan got at It so as not to Incite 
robbln^ 

rSRDlKO 

During the spring manipulations In preparing bees 
for winter and at other times It may be necessary 
to feed boos for stimulation or to provide stores 
tfowey /f<M» on wnknoton source $hould nvver be used 
fear of Introducing disease and sirup made of granu 
lated sugar is cheapest and best for this purpose 
The cheaper grades of sugar or molasses should never 
bo used for winter stores The proportion of sugar to 
water depends on the season and the purpose of the 
feeding For stimulation a proportion of one fourth to 
one-third sugar by volume Is enough emd for fall feed 


should be put on as soon as an oarly examination has 
shown Iho colony to 1 h In good condition ar d there 
need no hurry In taking It off A black wrapping 
during tbe winter is not desirable as It might Indn o 
brood rearing too early and waste tbe strength of tbe 
bees 

As a further stimulus to brood rearing many l«( 
keepers practice stimulative feeding of sugar sirup In 
early spring This produces the same effect as a light 
honey flow does an I th( results are gool Others 
prefer to give the bees such a large supply of st)rpB 
In the fall that when spring comes they will have an 
abundance for brood rearing and It will not be neces 
sary to disturb them In cool weather Both Ideas are 
good but judicious stimulative feeding usually more 
than pays for the labor Colonies should be fed late 
In the day so tf at the beep will not fly as a result of 


BBpgrate colony odors must be hidden and this Is 
dooe by smoking each colony vigorously It may at 



Fig. It —Feeder Bet In Collar under Hive Body 


Ing especially If rather late a solution containing as 
much sugar as it will hold when cold Is best There 
seems to he little advantage In boiling the sirup 
Tartaric acid In small quantity may be added for 
the purpose of changing part of tbe cane sugar to in 
vert sugar thus retarding granulation The medication 
of sirup as a preventive or cure of brood dlHease Is 
often practiced but It has not been shown that such 
a procedure is of any value If honey Is fed It 
should be diluted somewhat tbe amount of dilution 
depending on the season If robbing Is likely to oc 
cur feeding should be done In tbe evening 
Numerous feeders are on the market adapted for 
different purposes and methods of manipulation (Figs 
14 16 16) A simple feeder can be made of a tin 
pan filled with excelsior or shavings (Pig 17) This 
Is filled with sirup and placed on top of tbe frames In 
a super or hive body It Is advisable to lean pieces 
of wood on the pan as runways for the bees and to 
attract them first to the sirup either by mixing In 



Fig 17 “Pan In Super Arranged fo»* Feeding 


Umeg be desirable to use tobacco smoke which not 
only covers the oolony odor but stopeflea tbe bees 
Bomewhkt Care should be taken not to use too much 


u It wlU eompletely overcome tbe bees The 
to be saved should be caged for a day or two 
la prereBt tbe strange been from kUUng her in the 
Mt egel^Bkba&t 

Aliotker foot which mM be considered Is that tho 
^ ^ a Oobpiy carahUly mark the location of their 
OftA rsttembar that location for some time 
»fUr thOjr Off fifl*oTod 14 therefore two colonies 
m the Mtary ^hioh are not olooe together are to be 
Mtod, thep bo moTOd gradually nearer, not 


or •n 


Infirontof 

bnMh and 


a little honey or by spilling a little sirup over the 
frames and sticks It may be stated positively that 
it does not pay ftnanclally or in any other way to 
feed sugar sirup to be stored in sections and sold as 
comb honey Of course such things have been tried 
bat the oonsumptlon of sugar during the storing makes 
the cost greater than tbe value of pure floral houey 

SPBIlfe XCANAOBICBIIT 

The condition of a colony of bees In the early spring 
depends largely on care In the preceding autumn and 
in. the method of wintering If the colony baa win 
tend well and haa a good prolific queen preferably 
young the obancea are that it will become strong in 
time to store a good ourplus when tbe honey flow 
comes 

The bees which come through the winter reared the 
prsvfous autumn are old and Incapable of much work 
As the season opens thsy go aht to collect the early 
ttMOr and pollen, and aSao earw for the brood which 
IMM trott the eon laid bp the qn««n Tbe amount 


this and so that robbing will not be started When 
tbe weather Ja warmer and more settled the brood 
cluster may bo artificially enlarged by spreading tbe 
frames so aa to Insert an empty comb In the middle 
The bees will attempt to cover all the brood that they 
already had and the queen will at once begin laying In 
the newly Inserted comb thus making a great Increase 
in tbe brood This practice Is desirable when care¬ 
fully done but may lead to serious results If too much 
new brood Is produced A beginner had better leave 
the quantity of brood to the bees 
It Is desirable early In the season before any prep 
aratloDs are made for swarming to go through th) 
apiary and clip one wing of each queen so that If a 
swarm Issues the queen cannot fly and tbe bees can be 
easily returned to the old stand This should be done 
before the hive becomes too populous it is perhaps 
best to clip Ohseoi u ^ey are lutroduoed but some 
oolottteg m«y rear new ones without the knowledge of 
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the owner and a aprliif examiuaUon will loaure no 
esf^pinc swarm*. 

Queens sometimeB dio durlof the winter and early 
spring and since thero Is no brood from whioh the 
bees cun replace them, the queenloss colonies are hope 
lessly Queeuless Such coIodIhb are usually restless 
and aro not active in pollen gathering If on opening 
a colony It is found to be without a queen and re 
duced Id numbers It should be united with another 
colony by sraoklng both vigorously and caging the 
queen In the qinen right colony for a day or two to 
prevent her being killed A frame or two of brood 
may be added to a queenless colony not only to In 
creast Its strength hiit to provide young brood from 
which they ran rear a queen Boe keepers In the 
North tan frequfiitl) buy queens from southern breed 
ers eirly In thu sprlug and naturally this Is bettor 
thtto having th*- i^olony without a quet n until the bees 
I an roar one as U Is Important that there bo no stop¬ 
page In brood rearing at this season 

SWAUM MANAflEMSST AKD INCRFASE 

The excessive roaring of brood at the wrong season 
or In( roftsfl In the number of colonies greatly reduces 
the surplus honey crop by coosumptlon The Ideal to 
whith all progressive bee keepers work when operating 
simply for honey Is to stimulate brood roaring to 
prepare bees for gathering to retard breeding when It 
is less desirable and to prevent swarming Formerly 
the measure of success in bee keeping was the amount 
of Increase by swarming but this Is now recognized 
as lietng quite the contrary of sucteas 

The stimulation of brood roaring In tlie spring how 
ever makes it more likely that swarming will occur so 
that the operator must counteract that tendency This 
Is especially true in comb-honey production Very few 
succeed In entirely preventing swarming but by 
various methods the situation can bo largely controlled 

When a swarm Issues It usually first settles on a 
limb of a tree or bush near the apiary It was for 
morly common to make a noise by boating pans or 
ringing bells In the belief that this causes the swarm 
to settle There Is no foundation for such action on 
the part of the bee keeper If the bees light on a 
small limb that can be aparod It may simply be 
sawed off and the bees carried to the hive and thrown 
on a sheet or hive cover In front of the entrance 
If the limb cannot be cut the swarm can be shaken 
off Into a box or basket on a pole and hived It 
the bees light on the trunk of a tree or In some In 
atcPBslble place they can first be attracted away by 
a comb preferably containing unsealed brood In 
these manipulations It Is not necessary to got all tbs 
bees but If the queen Is not with those which are put 
In the hive the bees will go Into the air again and 
join tho cluster 

If a queen is dipped as recommended under Spring 
management the swarm will Issue just the same but 
tho queen not bolng able to fly will simply wander 
about on the ground In front of the hive where she 
can be caught and caged The parent colony can 
then ho removed to a new stand and a new hive put in 
Its pla<o The bees will frf)on return and the queen 
can be freed among them as they enter The field 
bees on rotumlng will enter the new hive with the 
swarm thus decreasing still more the parent colony 


and making a second swann teas proUitde. To ahka 
sure of this however all queen cells exoept on# good 
one can be removed soon after the swarm lasuM. To 
hold a swarm It Is desirable to put one frame con 
LalDlng unsealed brood In the new hire The other 
frames may contain full sheets or starters of founda¬ 
tion or drawn combs Usually comh-honey supers or 
surplus bodies for extracting frames will have been 
put on before ewannlng occurs These are given to 
the swarm on the old stand and separated from the 
brood chamber by queen-excluding perforated alnc 

When clipping the queens wing Is not practised 
swarms may be prevented from leaving by the use of 
queen traps of perforated zinc (Fig 6) These allow 
the workers to pass out, but not drones or queens 
which on leaving the entrance, pass up to an upper 
compartment from which they cannot return Theie 
are also used for keeping undesirable drones from et 
caplng and the drones die of starvation When a 
swarm issues from a hive provided with a queen trap 
the queen goes to the upper compartment and remains 
there until released by the bee keeper Tho workers 
soon return to the hive When the operator discovers 
the queen outside the colony may be artificially 
swarmed to prevent another attempt at natural swarm 
Ing A queen trap should not be kept on the hive all 
the time for fear the old queen may be superseded and 
the young queen prevented from flying out to mate 
AJlTDrzriAI. aWAKUIlfO 

If increase Is deslreil it is better to practice some 
method of artificial swarming and to forestall natural 
swarming rather than be compelled to await the whims 
of tho colonies The situation should be under the 
control of the bee keeper as much as possible The 
t>ees combs and brood may be divided Into two nearly 
equal parts and a queen provided for the queenless 
portion or small colonies called nuclei may be made 
from the parent colony so reducing its strength that 
swarming Is not attempted These plans are not aa 
satisfactory as shaken swarms since divided colonies 
lack the vigor of swarms 

A good method of arttflcialiy swarming a colony la 
to shako mobt of the bees from the combs Into a new 
hive on the old stand with starters (narrow strips) 
of foundation The hive containing the brood with 
some l>ees stlU adhering is then moved to a new 
location If receptacles for surplus honey have been 
put on previously as they generally should be they 
should now be put over the artificial swarm separated 
from the brood compartment by perforated sine 

This method of artificially swarming (usually called 
by bee keepers shook swarming) should not be proc 
ticed too early since natural swarming may take place 
later The colony should first have begun Its prepara 
tloDH for swarming The method is particularly use¬ 
ful In comb-honey production The bees may be pre¬ 
vented from leaving the hive by the use of a drone 
trap (Fig 6) or by putting in one frame containing un 
sealed brood Some bee keepers prefer using full 
sheets of foundation or even drawn combs for the 
artificial swarm but narrow strips of foundation have 
some advantages By using narrow strips the queen 
has no cells In which to lay eggs for a time, thus re¬ 
ducing brood rearing but since by the time artificial 
swarming Is practised the profitable brood rearing 



la gvor* thla la mo lorn Imt ipnn<r j 
alw la infiMHI eMspdttasart ik^Jj 
Workm oiq dbpMrtt 
ooUMqoeAtlj pfii it aliova in t 
tba eontbn beknr am built 
created. Late the ooUmy it alloiiWilb 
the brood combe for He winter IMHIbb 

it detired, the beet which emei# irfett m W i m l it 
brood oottbe may itter be unltet^wM ^ 

•wtm end by that tlaie there 
danger of natural awnnntng 

Unleea tecretae la partloalarly < 
and artificial swarmlnf ahould be^#4i<e^, 
far aa poeiibU ao that the enerflfdi 
go Into the gathering of honey 
overheated hives are partkularlf'idd$MM4i^ 

Ing thle tendency may be largely 
plenty of ventilation and addltloiilwiigi*'ih1 
Shade Is also a good preventive if ^ 
space in the hive may be furnlabeid 
hive bodies and framea or by frequlift ^ 
that there may be plenty of room 



and etorage at all tlmee. Theee MfiiyalaMh 

of couree particularly applicable 

production 

To curb the swarming Impulse 
tions of the colonies (about every wnilf Hi Mm 'dttya 
during the ewarming aeaaen) for dot¬ 

ting out queen cells is a help, but tMdlMKiMNii eWK 
■iderabie work and ainoe eome oel^ gMly lA gyif^ 
looked and particularly elnoe It In 

spite of the greatest care, It is not gadigy 
Requeenlng with young queens eaUy In Wm gMm 
when possible generally prevents awgHHliNIt 

Swarming Is largely doe to orowdei b*dei 
and since eggs laM faamediately bUgm nnd 
the honey flow do not produce ga^sbera, -dlflUnl 
methods have been tried of reducing tils bfdgd,y IfbS 
queen may either be entirely removed gg WingeA^tn 
the hive to prevent her from laying, ettfter dd^t 
the bees will usually build queen cells be ngdud b^, 
and theee must be kept out out ThdSg gItiM iNtiUl 
answer the purpose very well were It bit let tbA^lbot 
that queenless colonies often do not werit ytgsddilbly 
Under most olrcumstances these metheia unnM be 
recommended A better method is to reiMfbe b fil d 
about swarming time and thus reduce tile tiMlilhl 
There are generally colonies In the apiary da wlritah 
framea o| brood can be given to advantage. 

In addition to these methods various no m^ rnmimMg 
devices have been Invented and later a non e w arg ting 
hive so constructed that there Is no opportsmSty lor 
bees to form a dense cluster The breeding el beea 
by selecting colonies with less tendency to svbrfil hgi 
been suggested but nothing has been accoospIMbd 
along that line 


On the whole the best methods are the givteg of 
plenty of room shade ventilation to colonies nm Cor 
extracted honey and ventilation shade and arttfiddl 
swarming of colonies run for comb honey FfegaHot 
requeenlng (about once In two years) Is deslntildler 
other reasons and requeenlng before swarming time 
helps in the solution of that dlffloulty 
(To be continued ) 


Varibble-Spved Carbureter 

By tho Paris Correspondont of the S< ikwtikio 
A&rXBIOAN 

Tar extent to which the automobile has come Into 
use for cab service In large cities has given rise to 
a somewhat difficult problem In carbureter design 
Vehicles of this kind are necessarily driven at low 
speed over a considerable portion of their travel 
owing to the congestion of city traffic Now, ordin 
arlly a carburetor designed for normal speeds will 
not function sattafactorlly and economically at low 
speeds 

One solution of the problem la to provide a double 
carhnreter which in one setting Is adapted for high 
speed work and In another setting gives good 
economy at low speed Such Is the new Longuemare 
(arburoter recently tested In the laboratories of the 
Paris Automobile Club and described by M Q Lumet 
chief engineer of that laboratory 

The device Is shown In section In our Illustration 
It consists of the usual floatpfeed obambsr attached 
to the carbureter proper Prom the feed chamber 
the gasoline iiasses into a cylindrical tubs B through 
a series of holes In a stopper L fitted Into the lower 
ond of the tube Fixed on the stopper Is a rod <7 
terminating above in a point At tbe upper part of 
the tube there fas a second set of holes M by Which 
the gaeoltne reaches the spray nosxle F This latter 
is a small piece screwed on to its seat and reoeives 
the painted end of the rod forming a needle valve 
oontroIUag the spray orifice The stopper h has a 
sliding fit In the tube and la normally pnahed down 
by tbe spring B agatngt the aetlou ef the hoHmta] 
\vm, a ng a gte g th» Igtrir satremlty el L. TlM ofhsr 


end of this lever Is regulated by the rod J which 
Is threaded at the top and can then be readily ad 
justed from outside so as to giro the proper section 
to the spray orifice The lockout JT holds rod / 
In position If desired the nut can have ratchet 



Section Through Two-speed Carbureter 


toeth cut In it, so as to fix the gorsw la a certain 
numbtf* of doAalte poalthma, and thia will give 
correapoodlng standard seetioiii for tha tprtj 
The air eotera at the base ef the caihitretor thnougb 
opmlags arrsBiged areud thq cyHnder From tbe 
ieWMT part it neunta through th» agtiwirgd portion 
r ao thad ft paM hy tihs spsdg eHtoa a* tha mmm 
tmrnm no vmm dg rt tfdUBg rnlOm ttfkaa 


place and tbe air and gas mixture passes by O to 
the motor The portion D acts as valve, and can be 
turned by an outside handle In the manner of a gaa 
cock, when it is desired to set dhe carboretMr fir 
low speed As above described, the carbureter te 
deelgned to work under normid oondUions of ipesd 
Tbe second part of the carbureter comes Into use far 
the slow motor speed aa well aa for starting the 
a itomoblle By taming the key D from right to Mt 
the orifice Is gradually cut down and finally reduced 
to zero and the gaa la now cut off from tbe moioe. 
But at thU moment a notch Q, in the key cones 
to the bottom and uncovers cnothar passage leading 
from the carbureter to the motor, aa wtU be eeen gg 
the left of the drawing The sections for the screw 
passage are calculated to suit the conditions of glow 
motor speed A nottie 0 lies Just opposite the spray 
orifice tti dlstanoe from the spray being oontrottod 
by a screw adjustment and arranged to suit tbe OttDh 
ditioDs of slow running aa nearly aa possible TUg 
adjnstmebt means n further supplemented by wolti- 
tng the jointvalve B ao u to out off the gas 
more or lest. The carbureter is bested by hot wat e r 
Jacket n fed from the pipe B 
The eathoretsr here described is built for tug 
aetmga. tfvidently the same general prlnelple mmii 
he spirited to deetgn an apparatus gMng a mMm 
number of graded settings ^ 
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ima irtpSo W U U Wood 
KdMMtljabla W 11 toollBUD 
r MmhUtc H J Bruaelnr 
I»wBm 61^4 apottlof d«Tle« fur A 

»oc U ». Walter 
ibx covar J 0 Mala 

iteoar 0 Ml Uendrli 
shaatiar tnachlaes, carrier for 


L. A Uoerr 
B 8 Wlno 
marking 0 W 



084 023 
088 901 988 906 
988 960 
nows 98S 990 
984 401 
9S8 924 
964 071 
083 00 
084 167 

084 064 
084.079 
984 001 
984 480 
984 614 
984 888 
964 m 
984 897 
984 864 
984 194 
968 888 


fcwh ■teaLtaf mavhlM, (3 S Murdock 
jRiK 0 Bultoup 

fiajir tm 0 Oordoa 
iviratar « A niebardsun 
Butter aii Itnl bluvk cutUof mackloe 
A Btecham 

BidM ooflUKHind mixer J U Uarts 
OaMMt. ncord, B U Vick 
cSSS^t ^ ^ um«r 
msLrr^ J B Dlcklmon 

. fTOdoclfif W 0 Arsen 
nt d«Tlr«, I 1> 81ef7rlod 
, polalu r R Ounnlaabam 
_^Uds * McMUiln 

naa, iL ^kart 

Cm baM cBttiu ADd fonobir xud Onoge 

««3&8 ■^ne. 10 V BwMfrcu 984 168 

984 418 

Gm tS^ 0 Werner 988 06S 

klat eeamleee bodf O W Weber 964 173 
..A gate uperatlBg ttechaolsm B 
.JIUinaiier 065 037 

Cute emlttlss a colomd light R Sebeu 

Me 084 020 

Out Md stool combined. J J Faria 964 202 
OU ^ wagon hopper 6 K Frobee 084 100 

Caf wteter comicructlon rallwa/ J R 

CUnaar ^ 084.341 

Cm brake, mti% 1 8Uc»y W MC 

Cm •ovpIW W A. I’alM 084 800 

CMBttorteiftaaer A H Lehmaan 084 486 

Cm¥<» gniu G A ■ BOB. Faget 9M lOS 
S^Sn imtn J ■ Keren «t a) 0^ 813 

CM4teorhim^ W T TbonUejr 084 170 

CM ^egwgeacy etoppliig device W ^ 3 ^^ 

SSL^riS--" SS 

B ata».r Sii 

Onn^iteaa cotplRif for raUwajr Carenoe 

CMbaroter N T HarringtoB 
CBterttier J B. IhagM 


1 M M»f 
> B. Wly „ „ , 

«4 aweMor. vaenua. C O JxiOdin 



084,470 
088 004 
084 000 

084,109 

istss 


Sditt 

xss 


! B. Stewart 
ttnvttiM 0 F Wetmon 
U. Wniwooa 

jijlrtog »oWs for metaL Q H 

laaford at tl moS 
atte o k a e n t for _ _ 

489 


.8 

Jfl 

_ 084 144 

tiUOM MtelMd* J ^ „ 

PO*e«W 

mnaU rt ia i i luB w, i t, wir 

WMM 

AudUt 

LDM. 

iviiik! 

■ if v.fl J” *•* 

\ OMB eb a# wwpww*4 



collar aapport H, 1?^ 069 984 

mlve compoud for U. 

Colter roUteg, W L. laul 
Cofluuitator W A Uick 
t^OKpraaeed air devkt, A Mokalgbt 

•“*: *•»«*»! coastruutlon Inutthig 
W UandarMm 

t'««2j^^^buUdliigs, ctmsinKtliv G B. 

Coodaaaer M JAblaoi U84 278 984 279 
Oondenow rapor L. U Lovefcin 
Conveyer a \> Baeburgvr 084 804 

Oeovayer excavating J KeUv 
Copper bar dwtn g UamUtun A Ueiiry 
Cora, macblae lor removing tbe bull cude 
u< ean of 8 B * W W Morral, re- 
^ 14 206. 

Cannier guard. W J Noon 
Crane bom. 0 Bc^roft 
CelUvator H w Wine 
Culttvacvr rotary W 1 UaU 
CuUtvator sweep. CtUHlgbrcu A AihI rMu 
Current motor C 6. lAmei 
CevtaU llxtara U B Cllmaa 
CtttoB rain spout F Feib 
Cut oft nla water Siu>Ui A Buck 
Cutting apparatu U w CanioQ 
Cyole frame motor L Muller 
Uettatlng tool B. F A U lawsal 
Uental engUw baudplecv K W l>eMu 
Rental motor W B Butier 
Rental work. U R B st rclssu 
Retlnalng and dogtU saiitng scrap A g 

RlaimmSslf*apparatus for rvgrLudUig and 
uolleblng yerforat -d 1 i uppe 
OlsplBy appTlauce 1 1^ Bradfera 
Rlsplajr board W A hltui 
IHTlBg ault attacbmeot K B Fetrlu 
Rock doatlog, U Glese 
Door check li Wilcox 
Root cunetrucUou, celler U c Helpp 
Door banger and track combined vv B 
Scbai^ 

Door lock sliding, C M Biair 
Roar opeiKU' R W U itbani 
Root signal. B V Rnvs 
Rraft attacbmeut J W lirpve 
Rraft oveuar W W bwau 
RrUl Beo Rock drill 
Drill jar 8 Murlmun 
Drill steel clamping means J H A U 1.. 
Blnclalr 

DriUUig tool A. 0 \auclaln 

Rrln^te jc fountain poultry F F D ebap 

Dust arrester and air purifier drill W U 
Dwjrer 

Dust kffastlng and air purifying device 
W a. Dwyor 
Dual pan. t J Davis 
Klaterlte treating J U Robh 
B lectrk} funuu. H J Wood 
BUoctrlo furnace U H fl 
Hlectrla lighting system K il FlU 
Mectrlc macbloe dynamo U U Ucretitaen 
Electrlo macblnes magnetIsable wedge for 
dynamo J kl Barr 
Rlectrlc metir W 11 Fratt 
BUtctrlo BWltcb F W Kurts 
Rlectrlc Uplet N Klein 
Blectrk tranafomuirs testing M L Ryp 
luikl 

EUectrlcal distribution system J U Wood 
bridge 

Blectricai dlstrlbntlon system J BIjur 
Rlectrlcal socket waterproof U U Free 

Bngine frame C N Bcutt 
Bngitto golda. tractlou W UeaLbatn 
hUflne spark plug Internal combustion 
R tjk Tbwalle 

tfngkte start r sxpluslvo J A Black 
Rnglne starting device compound Dolllet 

A Fkure 

Bnglnes dovlco for rapidly stopping c-atn 
puuutl ateaiu h i ituk 
Bngte^ magneto ua bine fur uee in coo 
oecCon with tbe ignition s/stums of 
Internal eombtisUon R F Hall 
Fogloes nieana for starting or cranking 
gaa or explosive U 0 Wunuser 
RneUage cotter W U i restou 
iilnvelop machine U 1 Taylor 
iCnvelup opener J Revels 
Btcbing by electrolysis uo relief or Intag 
llo A. D Lapointe 

Bva^rat^ apparatns muUlplo uffect 8 

Evaporator J Dlucktls 
Bxcavatlng maibliui WuJtera A Uumpos 
Hiploeloo motor D. L. A. Segulu 
Kxpreealoo and tempo Indicator W O 
Bets 

Bxtenakm table A H 8baplro 
Bye Bbleld O MurlU 
Fan attacbment J B Ultson 
Faucet combination W A Fleming 
Feeding device automatic, J J U-Julgan 
Fence clip wlra, F U Nullmeyer 
Fence macblne wire W N Farrlsb 
Fence post U B, Jones 
Fcmlur See Oar fender 
Ferro fcrrF bydratt blackening browned 
J T Garrick 

Fibers dyed wltb vat ^estuFa. bucking or 
bleachlM F U. l^ls 
FUe slip XT B White 
FUlog devices, follower block for paper 
welu A Ytwman 

Filing folder D A A W G Dowell 
Filter gnm 0 O Brikson 
Finish remenror C lOlla 
Fire engine cbemlcal, IX U Mlnnls 
Fire eacajM D Jarael 
Firearm. J M Browning 
Firearm, automatic B B Redflold 
Firearm reeoU eperited J M Browolng 
Firearm r«witte. U. B Redfleld 
Fireproof omtruallon block bolder for B 
■cbwickart 

Flaek W 0 BogeaMbute 
Floor snrfaclM cleaning and pollablng 
machine, ff A W StTpo 
nuid heater and cooler h, D JiOv^te^ 

Fluoroecope, 0 A Campbell 
ry kUler, W JL Wbltekead 
Fly trap T J Boger* 

Flying machloa. J B BbaitUlne 
Flying mackUie. J Andereea 
Flying m ao kl o e, A. J Beauregard 
Flylug maAlM, A. H Fri^ 064 tm 
Flying markteta, wheeled carriage for B 
iT ATi. A H. O Short 
Fob attaebneat, eafety 0 B Allen 
Food eboppen, hone aawlng macblne for 
B, Bau 

Forging metal no, HaxwaU 
Frog relnfotcedk u B Strong 
Fumee or umba treatteg eorroelve gaa- 
•ona. 0 B. Apragut 
FuMaOe, P U^^we 
Fomace grate F Beck 
Fnimaee ietUng. F U Oiowe 
gmng^ carfiWge for melting M B 

Funweee, p r s h e t ter and n^ir for elec 
trie ai^^ A. Stawgid 
Foaae, rallwaTHgaal, L Nldltoh 
am appara^X^Oatee ^ 

Otte apparatuA Bayta A Bowman 
Gama, pool F A. Baltran 
OaraiBt olaip K J Beott 
Oaa. apparataa Jor tba production of wa 

•” ® tTILho ,, 

Miiri*. T iiitea 


,T 

•64 

083 96a 
984.XU} 
984.130 
984 612 

084 216 

964,491 
984 4da 
U86 916 
984 49. 
98J UUU 
984 147 


14 297 
994 9''9 
984 164 
984 174 

983 89.1 
t»84 140 

984 2941 
U81 14r 
964 46. 
984 944 
984.449 
984 916 
984 239 
V»84 419 
984 697 

14 294 

984 041 

984 9 >9 
984 J9t 

983 886 
9tM 104 
964.144 
064 116 

984 944 

964.119 
064 4Uh 
964.468 
084 1.4 
064 987 
964 46 

064 366 

064 939 
964 6 4 


063 066 

064 86 
064.406 
064 249 
984 Uu 
084 471 
064 128 
064 *99 

964 16 
964 207 

963 008 

964 24 

964 169 

964 400 
084 467 

984 149 
064 161 
964 447 

0614,^4 

984 908 

984 401 
964 01 


eH4 306 

064.20 
964,100 
964 401 
984 200 

964 011 

964 266 
964 200 
063 000 
984 933 

064 469 
084 244 
984 017 
964 298 
983 88<l 
964 019 
064 438 
964 021 
9K4 142 


984 070 

966 901 
964 064 

963 961 
064 462 
064 664 
063 884 

964 231 
966 094 
964 010 
964 469 
984.364 
064 480 


I bnraer H 




oatM^, aatMua^ 0. A. Wooda 

Oaa 


064 031 
088 679 

064 001 

te814 
964 020 
9N9F 
064 392 

963 949 

964 200 
M4 206 
^279 

964 497 
964 280 

984 413 
984,385 
•88 048 

064 406 
064 107 
•84 844 
864 978 

•64 123 

•B4 308 

•M200 

bSf26 

•84 130 

•84 481 
M4188 

884 447 
064,185 




Gate F Otto 964 389 

I vnevatov Sea Gae georrator 

Glass, cofntr fa lonvr tor plait J 2 

Fortes 964 *97 

Gians struciure plate u ( Had 964 uod 

UovarnuT for gae eugllnm ift F L Uliu 964 439 

Goremor pneumatic i Dauuuard Utci 879 

Grain ecourlng apparatus Reck A Augci 

muiler 664 0U4 

Grain separaCur, lacks a Hlurdevaul 964 187 

Grain sbucker xanalck A MiUuriuoit 964 411 

UrapbJClsLug i. b J I I MM II U64 887 964 888 
Grease cup R iliekisb 96:1 m 

Greaser levator ruU Garvemt a u<<k 984 
Urlodlng uacblu muliis( imIIv w 1 

Bryant 98.19T 

Grinding mill J N Bostb Ji 984 ouu 

Gun air W J Burrows 9»4 97 

llair curler West A Gal bell 984 111 

Ham faaluet D. A Baxter UM LH.1 

Hammer eiucUlc R S. Siultli 96,1 941 

liaud aitiUclal u AyUl 964 i79 

Hand rail tasteuing w 11 Stiver 984 it4 

Harrow U Halve 989 MH 

Harr w uud iiltlvatui omMuc.il ikliug l| 

Smtlb 981 m 

lliiriuw and cultlvuioi i v tibl tM u 

A Jubmeuu 981 91 

Hal pin tasU oer It U Uuxiioi Ub4 U'l 

liuta 8ait iU ro k r I A J Matmu 98i iM 

tuauligUt adju lu aiit m Ml N U 

Gockley 98J 991 

Headligbl autj 1 J li 984 ibu 

il at by m aua [ MUi>cilicat d t aui 

trauamlsslun of b J uaeu 9hi Mi 

llimp strlpplDg 108 hti \ It Han i iit 98J u 
lllng J Lrxxiuo 9 4 tiMi 

Hinged seat ill G Daun um im 

Huistiug and convey lug apt urn tu support 

Jdllioi A Rlckluaun 984 Jo 

Holdback strap adjust r 6 UludgtlL 9M 9iJ 

Hop straining device G t isiub jibrlm r iisy 434 
Hopper dlatrlbutUig Mum A 1 liuutrce 98,1 9 I 

Hopper dumping c Kubu 984 ulu 

ilorm. boot autndlppllig W 11 Ulabl 98 1 Urtt 

Hom-sbue and calk tbei (or J W Mill r UM i8o 
liurHCMboca bur rem vii g | uueb t G b 

Itellou 9') E 997 

Hose rack. W R Alleu 9M 999 

Hull c nsiruclloo W b M N UU 2i 981 

Ice cutting omcblui J 6 i4tmb(.ri 9 N,i tsiti 

Ice Uiaklug apparuiu c icrutiic irculur 

tell U J? Vourbets 984 u,.J 

1 1 produ lug appurutUM arllfi lul 1 F 

St In 98 4 198 

lllti 1 u novelty A 1 Bla k 9H4 4U 

impulse wbc 1 J Dem uberg 9 M pvi 

Indl atur See biproMsl u aud l mpo iudnuL i 
Itidoxyis aud Indigo cjI rlug matl rs pr 

paring A KaiitJ t 984 44. 

Jnaulatlug slructur Itpy odors A Mat i 984 im 

li aulallng tube G 1 l urt scu imi l *9 

J uruul tHUrlng 1 11 }(a imsui liS4 tUi 

IvUl IduiK-upe G M Ruugull 9M 198 

hltc U Veuvot 984 9 

Kl ttor II it Mo< ri 9^19 

Ixtnip MUl mobiU t W Harris 961 88 

Lamp buruer b 1 J Rails 96'! J T 

Lamp folding caudle J bills U6J 967 

Lamp socktt eUttrk J H HUviait 964 4.« 

Lamps caibou bolder for arc W N Btllg 964 490 


Isiuips pull socket fur incaudesttnt dec 
trie A Wtber Hr 

Lusi upiHirl and Is I □ ilocking d vk 
lomblivd U U Hcb It r 
latbe g Bring F h HondrI ksoo 
loKbvM sltSdy r si ftr baft log W J 
Muncast r 

l,eatber w rk elc^til ally beat d press for 
M N Chandler 

liCtl r Ikx slgiiai atln bmiui W !< Will 


Light screen fur bcij Lead J B Beatty 
Lighting apparatus gl b bolder f r G h 
A Weber 

J Ightnltig rod (. b ^ arlart 
jJliild lauk 1 Okey 
Lxicuui »tlvt s, rail Uu bliig metbaMsm f r 
J W Currie 

Lubricating d vl c J D L jtin r 
Lul rl AtlDg system, W J Hrlils k 
X ubri ator J b llugb 
Lumber sucker W Grabkin 
Lumber aUcklDg dev 1 ■« V\ Grsbsm 
Magnetic seimrator A A H Rlug 
Magnet oletlrlc gruorat r b 1 A R 1 
Remy 

Mall bag ateber H A HImmon 
Mall bag receiving and d Hverlug dovl 
W W Kllpatrl k 
Mall carrying devlpc J J iutti 
Mali pooch Iranaferrlug a psralus It H 
Bvofleld 

Malt growing comparimenis povitr Irlvcu 
apparatus for wptyiug R 1> W sch 
Ur 

Manifold mold 0 Gonusn 
Manure load r W Hkak 1 
Manure spreader and load r ( 1* Wsy 

Marker atUebment t W Haas 
Mattreaa revvliu nt C C Coudlc 
Mattress terrace M Von B low 
MrasuriiJg levtce adjustable H Af 1 eter 961 4 
Motal reds or bars, apparatus f r usu lo 

twUtUig Hartd A KIsalUig 963 69d 

M tor 0«a Electric met t 

Middlings purifier J U Hmelser 064 297 

Ulm auety davice i Daraboe 064 3 •( 

Mold and making tbe aam J D Bruwu 964 346 

Mop making machine A Lackey 984 093 

Hortlae look tubular FeuUrlug A l.utber 964 866 

Mortlalng machine J Zetter 964 057 

Moth repeUent holder M W (.osieilo 064 852 

Motor control apparatus D WaJ I et al 984 327 

M>tar oontrulllng apiuratua 1 trk il 

W Lsiuuard 964 5J1 

Motor control! 1^ device G b tsrpent r 96.7 979 
Mower lawn. A. Hayloa 984 445 

Mower lawn. 0 R Chaplin 964 471 

Mufflor O Gray 964 i 

Mualc, marhlua for making perforated E 

W Kyen 964 269 

Mualc or Uka leaf turner G W Blsrhof 9K4 tsk 

Musical Instrument mccbanlcsl H F 

Ball 964 Jfifi 084 257 

Nsekwaar faatenar W H Hart Jr 064 426 

NoAd* spray 0 Bdftften •64 66' 

Numbering machine, & Uoll lugs a or tb 084 37 

Nut lock VoM A Flopa 963 F 6 

Nut lock B B Gilbert 


964 IJti 
981 17a 
981 I 1 

964 no 
9811 8i4 
984 MM 
964 tTd 

963 69 
98 I 691 
98,1 881 

98 d 932 

964 HW 

984 I 7 H 
U8J KU 


084 49 
964 42a 
964 104 
984 1.24 
084 215 
J 1 
J 4 


Odoutometer, 0 B Olvarllng 
Grcbard beaters automatic cicctri Ignltir 
for T Cbaoman 
Ore classifier FO Janney 
Orei^ trsat^nt of gold bearlug natlmouy 


Oaooe fsimratliijg apparatus Knips A By 
Pail telnfectliSf garbage R A H U 


Paint mineral K I) Olfflu et al 
lajamai Q. A. Ford 
Pan cover iryl&f ft B Thomas 
Pan embonlar BKans bread B Katelngar 0H4 099 


laoel raising maoklne J F Wolvin 
Paper emboMtng wall. H W fSandtraon 
Paper feeding mecbaalsm T W Hebert 
taper reeeptaolee maebUis for making J 
T Bond 

Paper ataeete or tbe like device for cut 
tlBff Weawr A Trteks 
PaperTube miichlitery O F Jenkins 
Parer and aUm ngeUble W Galll 


963 070 
084 211.2 

964 000 
063 007 

064 n 
•84 477 
•84 L.. 
•HI 516 


•64 407 
064 441 
•64 271 


Patten drafttog de^ Q 11 CatdeU 
i piateTe 


1054 

loty* 

Galllhugh •84 475 

_ ardeU 084 347 

Patten plate, 7 Bayer 054 401 

Peamite. tmttu M WHkiu 084 8S4 

Ha and masU JMder A a Karabel 064 Ml 

Peo. CeanUte. FW Vaughn Jr »S4 116 

Parch, Uy > Bbay »64 035 

Pboteffunle pnatlBg macblne O A, Ley 064 005 

Photogauhlu ud developing apparatus. 
ed&AlM^ t a OUer 

piano kw~l^W G Bets •64 455 

nefcer W. CmK 083 627 

Plutura onlActlii fterice or apparmtua U 

I teas# 904 300 

Mn. ‘ 


iSSrikftecfites. W B Clew 
PlM teolfir reaaovlag obatrnctlone 


uDvvyli g apparstus 


O \ [trowD 
Ma( adum 
M \ siighau 

I 0 H ika 


Plastic or adbudrs fflUtures preduclug 
and dspoaltlng 0 ff. Akslejr 
1 layem or the Bhe cole conirol allach 
neut for eotumatic P J 
I low engliie gang w liiol 
Itug waste A. Beck 
l*tteuiuallc clsener Foster A Ulbkleu 
I'^QUatlc cleaning lunlement B 
Baker 
1 neumstlc 
Brown 

lost or lelograpb and Ulepbune pole H 
Id Atchison (rsissm > 

I'ostel aril puule c B Bosenbergsr 
1 w r motor G U Rhodes 
lower trsnsmlsslon luecbaulsm niagn tic 
ally cuntrolleil A Hundb 

loMrr traosultiUig mccbaolsm m ebanJo 
ally controlled A Hundb 

Jr burvlug and shl( ping reevita le U A 
J U Au rt) cb 

I r s ur<T gsg I uenma K u uUeii 
1 resHure gov n sui uj tl \\ J Rich 

ardri 

1 rlut r and r gt Icr tl ket 
1 rlullng ninMitii fabric J 
I rint lug nint him H k I f 
I n iieller i ralli g in ttit ] 

IriulsJou f abl) ]J A. Mav ir 

1 nil y and shaft ir n i p i B9 ui ipom 
1 I It rl Ing macbii vv b 1 r 1 a y 
Pinup I hi mnson A tus 
Imp U (u sI 

lump and the Ilk icntrlfuaul ud lur 
bine VV t Brown 
1 mp reutrlfugal VV K r ary 

I iiiu| f r vacuum cl au s il j ( 

1 uden 

1 ump force F I Robertson 
I t tup goTomor G M Carr 
1 iimulDg apnaratus F C VVfHKr 
I urlntr c W ( lark 
GtilHIng finmt U Tranibam 
Ha k H-c Hose rack 
Bull anti re uIm devi L M Hinut 
Rail J il t K Uleaelma u 
Rail J lut ( t Rum 
R ail til plntR and hair g ar l J VV 
rtici h osou 

Ballway ro sing B G Davis 
Usllnay rail fastenli g duvl turd A 
Xiaul 

Hallway rail lUy J M HcoH 

Hut U t wr Dch U M W1 kcr 

It glater A. I isuardi 

Ulb bfsi r C M Mats I 

Rl glag key K R Holihs 

Rings kvke f r uac with Al Zimmer 


OOdJbl 

0B0.180 

sstsi 

068 066 

063 »7X 

IM 166 

lt,0W 

Si-!^ 

065 040 

OOBftM) 

•63 800 
•54 10,^ 

•85 93.1 

•star. 

064 2-6 

S HKl 
3Bd 
017 
054. ibb 
•54.C" 
064.1 


964 o { 


083 UJO 
U61 170 


984 oO 
981 31 


ma bln s. wax p< t r r shoe H 


U Kk drill D H Waugh 
1( lek fl m con jitratTiig mills, fiuparatus 
f t dl w ing ( wn t U it vVabl 
it Ming Dilll y ( hik,{ rt jr 
[t Dug nipoBlt An lerson A M dix 
It tn y Lglne B K Augustin 
R ts y ekpl si pi gine J W Uausiu 
It dll g mat bln gold H A Msglll 
H td Iron J Jow ky 
Snftty pin J M Wright 
Hu h lock R G Banipw u 
Hu h Window Alt Hun > A Aluli y 
Huw srpfdi t J Hi 1 rt 
Haw H itlng device A D Good 11 
Hnw table H J O 1 uri J 
Ht aft dd bra k t lu id r M /in><may r 
H ffuld Miuter e J H rg 
H Hlr regbitor welgUlig 0 J Ri 
tb'Ble spring. C H Cola u 
Hi l» weighing W N OMb rl 
Htalibg d Vico M ( I I Hard iii 
H icw drlv rs wreoebrs tc raicb t 

mechanUm f>r W B Un rei&aiie 
H row mschluo mviltlspliidl Ft M un 
H 1 ting mecbsul m I Buitera 11 
Hin Itlve layer carri m devl'i (or cxcMg 
lug P Ka mm rsr 
Hewing maebln VV J Bull r 
H 1 Ing lua blur r tary U K Hibmanu 
K* wing ma blue rnrtl r A H Do \oe 
H wing niaoblne ruSllug mcxlianlsm A u 
Re \oe 

H wing ma bln shultl W R Blair 
Hewing tnachloe work gage bullunbole R 
T IxevtHiue 
Hewing ma uli 
Smith 

Shad and curtain i I fixture wlitdow A. 
Qrnbha 

Hhttl giild , N D Hfll 
HI ad maebim wind w G o Engbqrg 
Hbam ning dtvice for nlge tools, J G 
n stgi n 

Nbarprulug knWea of fanff ruttcra ai pa 
ratu t r H 1\rpln 

Ml rr I lug iB| and dies nuchlos for A. 
H Gra f 

Hb ave block J 1 Jobusou 
HI k abwrbtr D F KUgc ur 
Kh ttipruieull B W Burt 
Hh trimming macblju W B Kelgbl r 
Hhutt r w rk r WO rrawfonl 
HU arm support M B Fountain 
HIgii baiiguable T M G nolln 

wign^^Joterchangeable Uluminat tl 

Higi al Hee Door signal 

r*'|f ^l****^® Htpurutii brtrl nl 

Higuallug device St } A Booth 
Hlgnallng ayat u si llvo J U 1 koou 
1M4 

HkatP roller L Zamimil 
Hkld C W l.pvalUy 

Hmolllng if R yielding a Utile in tul 
apparatus f r VV Al J buHon rets ue 
Hu ke toneumcr f r funie es A K lily k 
Hfsp reservoir Iljulrt J K Ikwlts 
H|>aPk arr Rtor J F R sulg 
Ml Ike J I J Mart rdasur 
Ml Inking an^d loul Hug maeblur spli die W 

Mplimlng ma bin bobbin A H Brigs 
Hprlnklfug apparatuw llgild J t Ulus 
Hprlnkllng machin B lorn r 
Knrorket drivlug uipchanlwm h a Crowder 
Hraga apt>aratiie J A V q Sant 
Htarcb laundry M w ingsrtnor 
Hiarcb sniubl In Id water tuaniifactur 
Ing J Kantirowlm 
Htuia lolnler J II Himmins 
stave Jointing ma blae M N 111 A (7emcut 
srencll making tnachins B G Clark 
Hi rofiSTOTe and at rcogrspb n C White 
HI ker w MS lave 
Mt ker w n H Httneman 
Kt ker mecbanlstn Oowe A Fraukenbelm 
HI ve base buriilug fasating W 1. Bastes 
St >v gu f B Stllwell 
Ht re beating A I hlk 
Hi vrptpe Joint I n Graham 
Htralnflt bnidt r J |{ Knapp 
Htrn turn, r li forclug J F Kuaaell 
Huiurrheaier W h fettlgrrw 
Sui facing mn bine Rteering gear RAW 
BUpe 

N Iiveyiag tu trumnnt D 0 Ilarrlsoo 
Mil iteutfcrs J r Hodges 
Ko iK-ud rs garnxnt f \l V\ bher 
Hwe per J M Woodbury 
Hwing R IT King 
Hwingletree J F Royals 
Switch See Electric switch 
Switch 0 B Itlm r 
Syriuf* J J Brin 
Hyrlhge J H ghaets 
Wnge 1 r Milligan 
Ixbla J M Horton 
Table protMtor J I HcKay 
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Tap ■ttaobmuil barrel Ewosta A goebn 
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lerapb signals apparatus for dsterntu 
ing tbs direetloa of spare O O R km 
TH wapb soUDder H 1 Johnsoe 
Tslopbobo selector or ringing device auto 
_ matte B R Hobbe 
TeJeohoos suberribera* sUtlona lock out 
^ . for party Hits J BrirkaoB 
^lepbow syatem A Nemeth 

system 0 B Wlnsttm 
Tmtaal 0 R Lnodgren 
Texm mtehtaery ttlver fniui#i for J 

h XMlrla 
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Jlr 111 w Ith A I irlr 

111 hi g I u htiu* ui Ml O Jji g»‘b u 

hiff 

ttling A Dll U hLl r 
TlltUg rake ] HkJ«ldr u 
llui wit Ij L b ( amih 11 
rin^ turiatlun touting tiif llai i. k A 
Tfr[«iiing 

lire m > niil nllv BUJuMtabl r elH nt [I 
imi t 

ti pn(r<ll Hv t B B Hi I 
II lin t mublle <1 )J Ih g I Mgeii 
'llr M'tl r B I. Ma llu 
rir Tel I le wheel t (J 1> u li g 
I rhH r< pi) Kuiii I tfi U ir \\ 1 

Tut 1 pit uiuitt 11 Ht li rua t r 
ixl r th Ilk llninina 1 I t 

I n oiatl D II I >ln 

r i Unt r S B Th Ri 
r p kMl II mnil ^ II T 
Trii k uiai If IJ u M g I 1 J \v 

Whitr 

Trap 1} F Iltirl 

Ip H ■« Hwingl f 

Ire aid I r iBh < 11 r K I A 1 

1 n 11 y altn htn i t M H A S i i 

Tn uHt rg t{ I 1 s j k i 

r II g I II 11 r r r a i i 


Tiiren II r« paper rarrlag* faed (ntHhaa 
tain for T K Riwcbnutia 
Typewrltliig machllie B O Pbolea 
lypowrltUii luachlna I l *ij ra 
fSurwrlllug marhljie K B llert 
Typawriting tnatliliH: J F U Hlriiry 
lypawrlttoK luacblnr C B law 
lacaiim tuM D M Uuore 
Valra, A Wataon 

ValTO gf^tuntd &. Uawm 9H4 III 

Valrv N U flaown 

ValT dlreet prewur (. A Wulf I 

Valv for gaa nglmra § Taming W O 
Platt 

Val e for water h at f* B IZ larmtt 
\ Iro govamor, F 1 (roaa 

\ Ito "nhrl atlng Heim St Damareat 
\alTa peDlDi dr Ikr D A Karrah 
laire Meat detJrbahl fi O Borg 
Vapor coDTrrtera i rlea mean fur atart 
lug I U Tb maa 
\ aM fly A Ulge 

laudrrllla auuflmttia J K N1 b laoQ 

\eblcl« F KlelDTog 1 

\ebl la auHpebaljti poeumatl O A. Mur> 

Vrh^la top bow bolder 8 T Allan 
1 bkles. (1 Tire for diacharglig and re 
celTlng artlrlea from luuTing D D 
Mllea Jr 

Vending uachloa Krla A BctMrlk 
V ndlng machine buttle t A. Jooee 


V *41111011111 derlm L. A. Bright 1 

Votiag and ntbat OMehiiM imariocUng 
mechairiatti fior H Oc«i«tMiirk 
Vottoc machine, 0 d Oeoapatigh 
Wall ontotdp n BoHIofw . ^ , 

Walla device for entUng allU in brick U 

0«r^ 

Warfare daTl«« for nee In coWMCthu vltb 
naval a B Hilt 884 430 

Warp learning machine a lllllar 
Warrere and ataabero. eomb fur A B. 

klMdae 

Water Hoaet tank C. A Wnlf 
Water cloeet tanka anpply ▼hive ftoat «f 
J B Vogelbarb 
Watar beater U D Lovektn 
Ware motor W P Oammona. Jr 
Ware motor, W A RnaaeU 
Weather atrip and door check combined 
D R Bblpley et al 

Weather atrip window and door O K. 
Monroe 

Web Blitting meehanlam W A. Frtngle 
Weeder 0 Tbommi 
Well drUllng machtoe 8. Morlmura 
Wheel Bee Inmilae wheel. 

Wheel brake, TODlcle W L. Sterling 
Wheel grip F J Btenaon 
Wheel enppofte bob clamp for wblele O 
W Bb^rds 
Whip lock, J 0 Carlaon 
Window B Oelbke 
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Wti* MliM* iMkM ai 

Win’ll A il Cu 
Win B^lMr ■•AO 
Wneknr ■manitM 

Wrench. F udbU 

Bltban and Ottwr ttrl 

r&jilsr**' 




A printed copy of th«M|iplw 
of aiiF patent In the 
la print laeeed alaet 0iPPlF'^ 
famtehed from tkie m 

the name and nmiber m An 9i 
the date be given A^hBPI III 
Ml Broedwey New 'i* 

Ouadlaa patenta ma jffjhW'^ 
Inveotnn for any of thlMMNN^ 
foragelng Hat For tcrmMMjh 
addreaa Hum A Go lliig 

York. 


Thr Relation of Li^Kt to tHe Production of 
Su^ar in Deets 

iniiiL li iH till 11 found a groat deal of variation In 
ihi iii^ar >jild of (irtaiu high grudo stralDB of sugar 
1)( I u uli n Kiowii in different localities The varla 
iDuiH Viin KUk^h UB (uuld not be acLounted for by the 
dlffiniMtH In iIh hoII In moibods of cultivation or in 
rirtlll^oiH Duiing the pant t^^o seasons (1909 1910} 

( xpi riiiu Ills VM u conducted in Utah to determine to 
wliiit extent iUl UifferenceB in the amount of light wore 
rr HpoiiHlhle for tlie dlfTiniucs In the amount of sugar 
A long row of beets planted under the usual field 
(ondJUoiiH WHH HeletUd A porMon of this row was 
Bhudod with white bunting another portion with 
iwo thlcknoBSes of bunting a third with throe thick 
ncBfltrt and the remainder of the row left open »o 
the full light Of course the shading resulted also 
in a rutting off of the heat rays from the sun so that 
it is ImpoBslble to attribute all of the differences 
found lo n reduction In tho light but the tempera 
ture diffcHUiuB wore very slight tompared to the 
light dlfTorcnros 

The n latlvo light intensities based on the actual 
duration of bright sunshine and diffused daylight 
throughout the entire season ranged from 100 for the 
Oiwm portion of the row to about 10 for the part most 
Hhadetl the ti niperatun range was from ll^l deg H 
in the ep< u row in full sunahlne to 94 deg V In the 
most shaded part The beets ranged In weight from 
an average of 27% oz to 1% os and the sugar con 
r#nt xnrh^l from t 8 </z to 0 1 j oz—that Is In the full 
light there was produced more than twenty five times 
as mill I) sugar as In the most shaded region 
It appears uIho that not only is the actual amount 


of sugar affected by the amount of light, hut even 
the purity of the jufee this ranged from 76 7 per 
cent at one end to 61 per cent In the moat shaded 
portion Not only then would the farmer get a better 
yield from growing the beets in fields or localities 
with a maximum of light exposure but the beets 
raised under such conditions could be more economl 
rally utilized at the sugar mill 


Moirt Decoration on Sheet Tin.--o Carefully warm 
evenly tinned sheet Iron (sheet tin) until the tin coat 
Ing 10 just melting (to about 936 deg) and quickly 
throw it into the following mixture 2 parU chloride 
of tin In 4 parts water l part commercial nitric acid 
and 2 parts hydrochloric acid After drying coat. If 
desired with shellac solution tinted with anilire color 
6 If a piece of tin be heated in one place by contact 
with a hot soldering Iron as over the flame of a light, 
the tinning within a circular space will be melted 
and after cooling and etching with hydrochloric acid 
will display a fairly regular radial star shaped figure 
If WQ pass over the sheet tin with the soldering Iron 
or the Same in a lint grain-ear shaped strips will 
result and by this means garlands names and orna 
meuts can be produced on the tin It It Is desired to 
cover a sheet uniformly with crystals It should be 
evenly healed over a coal fire until the tin begins to 
nitwit If water is then thrown on it, in a fine spray 
eaih drop of water falling on it will form a center of 
trystalllzatlon If the water U caused to flow by In 
dining the plate a striped or veined pattern will 
result If the heated plate is immersed In an inclined 
direction in cold water a fine moirfi of graulte-llke 
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design will be produced. ^ lH ^ 

etched by waxing in dilute hydfoch^|||||g|g^ 
some nitric acid has been added 
then to be washed with clean watersidiM 
some caustic potash, to remove an^Mit lir 
may have formed and finally agal|WMW lUttli etiMi 
waUr Finally the molrd U cogM trWh A tmgr 
parent varnish 

=::rrr^-_ — 

itkir , 

Oonslderable interest In being 
way and Sweden as regards the ^ 

by the electric furnace process. MV 

papers state that one of the leaA^ iilMlilg if tt* 
Qreat Swedish Copper Company bM 

been engaged in the construstlon KjIRI glMCria jiiil 
furnace on the Qrdnwall type whl^ Is deslfnai fiw 
4 000 horso'power and he expects 4a aggialHig 
It in the near future Owtgg to tbe^irnwiniit 
which he occupies amoQ|( iron mbl* ilb$ WIQWiea- 
ment caused somewhat of a stir Htwaww, itiwr 
steel furnaces are erecting In the Scs^ilnaFlMI TigleB 
The Swedish syndicate of iron mangliflimSB iMsm 
as Etsonkontor is building a 2 500 ^ggnjiwrir ilaO' 
trie steel furnace of the same type ift ti tsagtii fll 
the Trolhattan fall near the great 
The sum of 260 000 crowns has been |dC iiib 

ing the adaptability of various kinds SM 

tor the proceit. Mattm are also actlpp li Utaiifgy 
and by next spring it Is expected to hafj 4>i ilmrie 
Iron and steel plant In operation on tMi ICMNtaiir 
I has an output of about 4 000 horse-powir Txm el 
the leading Russian iron works are taldag op the 
question of electric steel manufacture and Hwy hire 
purchased the rights for the Heroult I indeitimrg pco* 
cess One of these firms is the Sormovo iPOi Whrks 
and the other the Maklevka Blast Furnaces tad Steel 
Works in the Donets basin 
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Ito SCIENTIFIC AMERICAN SUPPLEMENT Now lIM 4,^^ 

Selection and Treatment of Alloy Steels for Automobill^S 

Why You Can Buy a Good Car for Little Money 
By Henry Souther 


\ I I I LAH niuuili (hiring Oh Ih^I hw \iars hus l>r( n 

In Ihc rfTet I lliut tin fitccl busim ss Iimh atlvniKiil uiid 
itiHiig(.(l rapidlv dill that tin iiuLiid't* 1 f mini in ttii. 
iniiiinfHt turt nf uiitninnhll* n Ihis cuiulltion still con 
tin lit s and the evobtlion within tlie const me lion of the 
(Hr ilsili IS no Irss rH(»)d Design inateriuls style add 
srltiiig iiKtIiods an ill invoivttl 
I lira iisU I It ngh H wonltl sc (in at lirsl glaiu* Unit 
111) i |i >1 < )f tiiMt rials IS invnbctl In all of tlw sc four 


liianilus (f till iiuhtstr) and not in the one or two i8 
M old stun natural 

llic riasoiiablc use of uiulerluls Is to be the theme of 
tins |m| rr Mali) ioiisidrrutlons are involved in looking 
l>ju k ti till Ih ginning of the automobde Industry and it 
St (n s iM (s rv to do tills in ^rdtr that the evolution 
HIM} hi follovvtd as fur as materials arc c mLerned 

\l tlir Im ginning every fatuity of designer «nd builder 
Ha lotusid on the | rtHiutUon of an o|Hrnllve niiKhlne 
Materials Here disrigarded so long us they would help 
1 mid tilt veliii U and Here oliviously stt^l brass alutni 
niirn or w(mk 1 All were t< o busy to regard the quulitj 
( tiieridl) speaking tlitii Hcrt available from the atand 
p lint of the aiitomotilh hulldtr Hessciner steely open 
Ih arlh sUtl Jind tasl or trutible steel Variations within 
III! L tlassis Ht re n gunled as niiimporlaiiL and lieut 
I rt ilnnnt was an nnknown It nn (/trlalidy only tlie 
orttital ut tilt lust and therefore list less to a prartit at 


man 


N iw Hirst HKini men Imvr among them thost who 

slate that Iht lit at treating dtpurlinent of Uic works [r 
the most important of all Ihis in not ao with all vet( 
tilt re are sonu who rHU Imlk at talk of critical pnintfi 

ret alt St t lit f |i\ roiiiiters and the like I he evolution 

U rapid liiwtver and thU class will soon disappear 

After a year or two the cum operated very well; at 
least well eiioiigli to run long enough to hrenk parts 
trnnk shafts axles niid sti'Cring parts Then h little 

iitttntion was d I ret ltd toward stetl I here srnned to be 

nti tlenr idea of a cure If ft stetl pnrt broke with an 

ftppearunte of brilthness g<«>d old wrought iron was tried 
ns a film tiirt If Ih nding tictnrred l»>ol steel was tried 

In somt uiHts ami medium tiirlMinfi (0^0 jier cent) In 

otliers it heing umlrmtuod that high cartfoiis were 
sirnngtr Imt lirlUle J he natural or annealwl state wob 
lilt onij I nt known to ttie ftiitomohile Industry at this 


time 

\t alMnit tins time nickel steel was mentioned as a 
fHisNililtlly It hud lieen used or as some said ndver 
tintd as iisi'tl for bkvcic t oiistnu tion flat generally 
it WHS regardetl us something fam y and not worthy of 
the ooMsIdt ration of hard lieadetl men U was expen 
sivr hard to work and no gotw! anyway iii the opinion 
of many 

So whtn alIo\s mine along in eftrncst nnd were offered 
sy steinalit ally liy sttil agtiUs llk.v hud a hard time 
making any progress I he high jirices qiiotetl were 
lauglied at 1 here seemed to be no t haute that alloys 
would ev< r hr given a fair trial After some little time 
and perslsUiae by the steel agent tdloy Rteels were 
tri(d and proven good even nt 1^ tents (ler pound Some 
dcHigns required idlov fiteels to slop breakage the re¬ 
sult of small dimensions sharp corners where fillets 
sh mid Im and similar mistakes In this way the alloy or 
fverhaiift the high qiiality carbon steel had a rhanee to 
make gtH>d In a spet tacuUr way The»c instanrrs helped 
tilt sprtad of high grade steels until now tlie pendulum 
has swung too far mid nlloys are used where they need 
not lie and money is thereby wasted There Is iiidica 
ti n )f a notion that nn alloy sticl is a lurrall and 
that if iHtdid in one part that It must l)e a fine thing 
in all parts 

I nfoi I unutcly the art of heat treatment has not spread 
as fast as alloy slecLs have and many cases exUt where 
very expensive steels have l>een put Into ears in an an 
nealcd or forget! tondltlonj which Is absolutely unreason 
able The slloy steel Is no cure all and must be used 
intelligently If any compensation for inernased cost 
Is to be rcalUed 


A case in jwlnt in found In on engine crank shaft It 
is large for the duly If It Is made pf an ollov treated 
tip lo 100 000 11)8 per sq Inch np more when fiOOOO lbs. 
would suffice there has been n » gain to tlw? automobile 
and there has lie^n n money waste It Is not generally 
understood that a high elastic limit adds nothing to the 
fillffnrss or rigidity of a part It does ndd to resist 
niitr to fatigue but with the case In jmlnt the shaft la 
over filre and fatigue cannot take place In the absence 
of bending 


Ihe same general condition appllea to fears pf all 
kbids It ifl not the rule, by any' means, that gears 
of smallest section are made of the strongest steels. 
This should be so and Is so fn one rery marked case 
On the other hand many very heavy gear sets, duty eon- 
sldered ontaln steel of‘igrratest strength and all out 
of proportion to necrulty This la nnreasonsble at ^ 
Is obvious that strength ^bould be a function pf destgBc 
A bridn or a buUdIng U calculated to a nkrtv as yet 
automobUes rarely are Knowledge of steel k not yet 
st^flktoatfy wide-spread The history of the antomofadA* 

ThU paper tmata of the^Tartobs WndiT of alTor^t^ls and 
thilx appllettlotta la ttio sutonobUe lodURtrT Attantlon In 
called to the necs w ltir of aalsctlnt steels which WUl do most 
sAdeotU ths partlAf work fhr which they are iateadsd. 


IS slioi ( 1111(1 till rc has not lieen time enough to dissetn 
liiaLi kiHiwIidgc of so many sptx.ial steels and special 
IrLiitimnt Ihcii too an uir of mystery regarding special 
fiteciH und 8c< n t treatments lias been fostered in aotue 
I irclt 6 in such a way as to befog the issue and retard 
the spread of truth. 

M the beginning of the automobile art the steel in 
duslr\ wus old Alloys and heat tPeatments were uo 
mysteries to the steel metallurgist Makers of armor 
plate gun tubes propeller shafts and other important 
s})ecialtlcs had lieen usbig many grades of steel and many 
treatments to meet peculiar needs. Ihls knowledge had 
not and does not spread readily to makers of si null 
arms sewing machines, bicycles or typewriters and they 
all need it to some extent 

Some reason for thl^ Is found In tlie old fashioned * 
selling methods of many steel companies Most salcR 
men arc not furnished with accurate kiiowlcilge of the 
bteeis they sell or if they are they are forbidden to use 
smh knowledge on possihlc (imtomers They use a line of 
argument tJiat contains no uirtnllurgical InformBtlon 
and is too often fur from tlie truth There are large 
nunibcrs constantly engaged in this way so it is no 
wonder that little real progress is made by uid of the 
halcsnmn taiuy names and fancy prices for (ominon 
stfxl is their specialty 

It I'i n pleasure to feel that such methods are giving 
WAV to others and lictlcr The steel works engineer 
metallurgist or chemist is now placed In contact with the 
consumer His wants arc learned and supplied without 
set ret y or mystery Tlic opportunities of change and 
iiiiprovriiH nt arc pointed out and advance In the art 
will he ra]>ld As it is now there Is but little knowledge 
among consumcrii ns to the relative importance of analy 
sis and heat treatment or of ttie lni|H)rtanc‘e of casting 
rolling hammering and cold working of steels (nvnsc 
qtiently niunv consumers are in doubt os to whpt to lie 
llcve the truth as expounded by the conservative inetuI 
Uirgist or the near truths about the 8|>eclul alloys of the 
salehman 

H( fore taking up tlie fliur steels It is well to study 
the history of what preceded them in the uutoinohlle 
art 

At the outfict carlion steels were mostly considered and 
known as machine steel Such steel was uvaiiahlc and 
cheap or at least low In ftrst cost Suih steel Is not 
alwa>fi cheap as much of it tends in machining to such 
an extent that work is ruined or will not permit the cut 
ling of a thread at all because of its softncfis Such 
machine steel is of about the following composition It 
is not strictly npenking mai hlne steel but there is w* 
much of it on tlie market so called, that it must he 
recognised Carbon 0 08 to 013 per cent phosplmrus 
0 08 to 0 10 per cent inaiigancae 0 40 to 0«0 per cent 
and sulpliur 0 06 to 0 08 per cent 

Ma<hliie steel, so called as found in steel warehouses is 
not alt alike by any means Ihls lack of uniformity is 
discovered by the user wlio^r judgment uHiially is that 
the steel Is no good aiiywu) und does not Miavc twke 
alike in the machine shop 

The best machine sUcl then existing in stock wgis^f 
about the following compofiitlon with carlMin from 018 
to 0 95 per c*cnt with other elementfi like the foregoing 
nnahsls Such Btc*el machines smoothly and ruls a keen 
thread A slight increase in carbon couplnl with the 
other elrmentH given makes u very marked difference in 
machining qualltv A third quality of machine at<‘el 
found on the market at the time in quofitlon wu«? between 
the other two In carlion contents and much higher In 
mangaiictic analyzing about us follows: carbon 019 to 
0 18 |K?r vent phosphorus and sulphur ulM)ut 0 08 per 
cent and manganese from 0 60 to 0 90 i>cr cent The 
manganese contents made for smooth cutting and the 
steel was a good one for carriage axles whl^h must be 
machinal very rapidly and other simHar uses 

These machine steels were all characteristic of Bes 
seiner output and were put Into the early automobiles 
They answered the purpose until the machines began to 
wear fairly well and poor (weak) design developed High 
carbons were tried and wrought Iron was tried all In 
a Mind unreasoning way Some trouhles were cured but 
some could not lie cured by anv change of material 
known at tlie time The details of design were such as 
to cauBc failure with any material Failure was delayed 
but not prevented 

One grade of steel common then and now, known os 
screw stock deserves notice as It pUirs a more Impor 
taot part In automobile construction that It ought to 
It la close to machine nteel and la sometimes told as such. 
The approximate analysla ia as followat carbon 008 to 
0 If per cent, phosphorus 019 to 018 per CfnU man 
ganese abopt OAO pef cent, lolphar about 010 per cent 
The dorahtgpt elerafd^ that makes for easy cutting 
^bospliorua, edffob Is twice normal for Betaemer 
rtMi; Wore stte^ uT tbit quality tMn of any pther 
cmqltosition, pvt through an automptle screw ma- 

gh^ tline, and tnm ovt a line prodnet Bnt 
W viriek e«UM In 

tot •^tanoUta cmutnican 
|n MTim of no taporti^ or potto ooWW no 
load, ft shoM not be used. Imjpoitaqt aerm are 
ftNii fctrt tfijtKli Omm^g loi 


and (.hglne-buHc screws for example Ihe above ifprew 
slock after <.aBehardening, as It often is, shows a coarse 
brittle groin evin with Uic Inist of treatinent. No bortT 
eiied parts of this quality should be used. < 

At the preset Uroe little steel high in pbospborti^ 
finds Its way Into automubUe construction Baiic Open 
Hearth Htcel Is mostly used and this Is uniformly beloW 
OOi j)cr cent In both pliosphortis and sulphur 

This quality of steel in the vicinity of 0 
carbon machines with the greatest difficulty, 

H standard muchlnc steel has l>ccn developed dftltalqbV 
enough carbon and manganese to offset 
I he analysis is as follows i carbon 0 JO to 0.38'^^ c«)0|.« 
phosphorus und sulphur not over 0 04 per cent., mau 
ganexe 0 40 to 0 70 per cent 

This quality of machine steel handles well In eveiy 
stage uf manufacture and responds to heat treatment in 
ti way that makes the product suitable for many paite 
of B car This steel is a fine steel for general run of 
drop forgings It is suited for the important members 
of low priced light cars and for carlfonixed and hard 
curd bevel anti transmission gears in such cars us are of 
low power find generous gear design 

H ith the general use of basic o^ieu hearth steel Ibis 
tvpc of nmihine steel is bound to generally udupled 
Its usefulneBS Is very wide spread and Its cost ns low os 
any oj>cn hearth steel Ihe extra expense tliat is war 
ranted is the care necessary to free from sconis or 
other phvskul defects This Is done h) the steel maker 
or the one who prepares tlic billets or bars for shipment 
1 recdom from se tins insures u sound product at the tlnlsh 
of on expensive senes of ojverutions und is worth pay 
Ing for 

Simple heat treatment will give an clastic limit per 
sq inch of fiO(XK) lbs This Is the result of quenching at 
ulKMit Iv^OO deg 1 in oil, then partlull} anneullng at 
800 deg or 900 deg b Such strength is accompanied 
by giMxl refinement of grain and correkponding tough 
ness and capacity to resist shock and repented alternate 
stress The machine stcclfi previously mentioned would 
not be safe under the foregoing treatment or any other; 
BR refinement of grain does not take place to a satlMfoc 
tory extent in the prcRcncx' of so large ii |>«rcefi4a^ 
of impurities 

Without a fiiH grain drvelopiiicnl in xterl fatigue takes 
place very rapidly In using this term ‘ fallgue*’ the same 
phenomenon Is in nilnd that is often referred to aa dlys 
tallisution Cold cnstalll/atlon does not take plkce It 
is H different physical change and will be discussed later 

About the years 189T-1H94 bicycle parts often ftdied 
(to quote) while riding along the smoothcRt road The 
fractures did not exhibit coarse crjstnls as a rule par 
ticularly in cold drawn spoke wire or Inhlng But In 
every case there did exist an opjHjrtunity for conrentra 
Hon of strains bending or vibration at a limited section 
ihese failures led to Ntudich of fatigue conditions 

It was commonly thought bj well trained mechanics 
that* tpe softest toughest steels would resist longest nn 
dcr tNBOiq eoiidUIuns Rimplj because Hm? lough quality 
This was found to be not so Tough and soft steel Is 
weak Steel having an eliiBtic limit per sq inch from 
30 000 to 40 fKKl Ihs <\ good grade of 0 40 per cent 
carbon steel mrtv line nn claHlic llriiil of 50 000 or 
60 000 lbs Such Rtrcls in an annealed condition wen 


compared under such circumstances as to produce a 
fatigue break Tl)c eleud or (Krfcfivl load used in com 
jiarison was the some This loSS was chosen to produce 
a filler stress nearly as great as the chiatlc limit of 
the weaker steel say 95 000 l)i8 per sq Inch (about HI 
l>er cent ) This stress was only SO per cent of the 
elgstl* limit of the stronger steel The weaker steel 
soft nnd tough, broke quickly after 90 000 to 50 000 alter 
nations of stress Ihe stronger steel looked uimn as be¬ 
ing brittle and hard endu^ say +00,000 alternations 
of stress, an increase not In direct proportion to strength 
and quite contrary to tl>c characteristic of toughness as 
measured by elongation It is evident that the tough 
ness Was not the controlling rlemeiit under fatigue om 
ditlons and that ste^gth as indicated by eluHltc limit 
was an Important factor with some other element not 
obvious, playing an Important ndr Such on element was 
nought In the crystalline structure Such structure U 
fairly Indicated by ti^ansvorse fracture for the purpose 
In hand iTie fnuHi^rc of th« low-carbon tougk st^ is 
coarse grained with ct^stkla presenting Uigc rfeoYage 
planes. That of the hl^r carbon, brittle steet showed 
a flose grained structure with no crystals having cleav 
age planes of consplcuom size. That Is, the st^ that 
endured longer was Strong and fine grained These were 
the controlling elemeipts. 

It is for this objeef that all heat treating processes 
are practised—top pifoduce greater strength a^ to refine 
the grain The taoft reasonaMe steel to use In automo- 
btlea is that which will respond best to treatment at 
that respond luprienriy ter a giyefi pd^i^paie^ dtmen 
sions ai>d dety ecuudderad There it no reason in a^ect- 
ing a gtae'l that Wifi iipt sontevhero in proportion 

to ooft o^i^t that hi, the te^rovcineat 

must ha matef*^ Nttfher U it reateitehte to tefet a 
sted. at "graat mi ^ K inch ^ eiiW 

oa to ha 'hagr the necaaritisi of the oasa. 

Tfc* twatawit m m t ar »iKt»itwi itg mii mmk 




131 


|ppo« ^ 19H SdENTlFlC ^WEUCAN SUHl£MENT No. 1635 


wN; ^ oooatUon p/ th« iitMk u rwMtvMl 

the pODMitoer pr uiMur l^or a ( wtt nt> 3 <% It U quiU po«- 
APd often hnp|]ieik* UiAt of eteci rencb tbo 
omt^nctutter of Automobile peirU In a very coArsely 
ciTAtofliied «tAte, thU belnir due to tbe leAt forj^ing or 
heioo^ring 0|>eratluD prior to shipment by the st^ inQL 
If this steel is to be used by the parts maker without 
further drop forging or other beating operations^ the 
steel inu^t receive u tliorough annealing In tile absence 
of such aiineuling uperution, which will reduce tl»e coarse 
coudltloin of it to A properly refined condition, a single 
heat treatment will not produce the expected results 
If, on the other hand, the bar or billet is to be forged, 
then this coarM crystaUine condition matters but little 
and the anuealing must necessarily follow the forging 
ojieration and for the same reason, to guard against 
a iK»wible comlltlon of coarse crystallUation which will 
not t>L refined by a single heat treatment 
Our htecl niukors would do well to learn whether or 
md tias consumer of the steel is to again forge. If not, 
annealing suuuld be the final operation at tin steel works 
In all caws Othcrwbie, steel of good quality may not 
perform us well os it should 

It Is not always possible for tlic utrcl manufacturer 
to know wliether or not steel is to bo forged again and. 

In view of that foci, It u the habitual practice of florae 
of the bteel uUIIh to anneal as a final operation No 
barm Is done if the steel Is again forged, and If not 
forged the steel is found, by the user, to be uniform In 
inuchiiiing qualiUes and well behaved under heat treat 
ment Ifnlfonnity of machining quality Is of far more 
importance in tlw eyts of the mechanic than is fully 
upprci lilted by many hlccl lompumes Many thoroughly 
gtHid cpiulllhs Mild hhlpnuuts of fitcels are complained 
of and piihipb toiideinne<l lictausc of the presence of 
AocfilUd hfird bi>ot 9 mid bad cutting quahtica Ihe mi 
(hinr simp ciiiiimt lie expected to know that it is not 
the (oinjHiHitlun of tlu steel that ia at fault and the 
sled maker should guard against such complaints by the 
rclutlicl) mexpensive operation of annealing 

i hcHc rciiuirks apply very strongly to tool steels that 
are to be slitti>ed uito expensive tools, to spring steels 
and to the higher carlxm stccU In general They apply 
In a lesser degree to the lower carbon stceis hut never 
thclcHs are of great imiwrtoncc 

Many muhine steels arc condemned lieraubc tools are 
rapidly dulled in machbilng them and the complaint is 
HM a rule that they are too bard to cut As a mutter 
of fact tiny are loo soft to cut smoothly They tear and 
cling to tb( point or edge of a tool and the cutting ojierH 
tion iKcniiics more or lens of a rubbing operation which 
creates hod and dulls the tool by softening it I roper 
anncAimg bidtcd to tin carbon will correct this fault, 
but the michint bhop manager cannot be expected to 
know thiH and proliahly bus no facilities for annealing 
or other luid trcaliiienls in many cases 

lake nil (iigliit crank for example Other coiihidera 
tions than hlrcngth luHucnce the design It must ha\e 
ample diameler to furnibh adequate bearing surfnees It 
iiiiist l>e rigid and stiff No alloy can increase this 
latter quidlly A sled with 60 000 lbs elastic lliiilt per 
w] inch IS quite strong enough to outlast the engine 
One of iOOOOO lbs clastic limit would make no better 
crank uliaft under the ns utiied condibons and would cost 
more at Hist <ost In forgi 111 machine shop and In 
hi d tMHtinciil lids IS a fair example of unrcusonuble 
use of alloy slcel 

lo return to qualities producing endurance under alter 
nidi tress \ drop forging as it comes from the dies 
is likely to la in a non homogeneous condiUon as the 
rtsull of the proicss and at the l)rst, because finished 
it a nlitinly high tempernture Is likely to possess a 
Mi-v fonrsc upin gram If tnlended for a ^iLal part 
lltiH grain inuht he refined It may l)c perfectly done by 
]>ropir heat treatment and it is done habitually by care 
ful ojuralors Ihe result U a homogeneous piece of 
mrta! No other character of steel Is fit lo enter the 
eonslruciion of an automobile where It is potentially 
jMissIhle of much harm or much good Carbon steels 
Klwiuld be so treated alloy steels must lie if fair value 
for money sjient is to be received 

Alloy sterN of exiiensivc variety have been pul into 
(ars wltliout heat treatment just to say that they were 
used An alloy sted not suitably treated, that U In an 
annealed 01 forged slate, h little if any lietter than good 
open hearth machine steel in an annealed condition Its 
endurance under fatigue test is low Its elastic limit Is 
low, and Its structure as indicated by transverse fi icturc 
is bod Such use of alloy steel la unreasonable and the 
only additional value obUitiedj;^ the excess paid as com 
pared wtlh carbon steel is an i Wfa ir t lstojl Volofe 
On the other hand aUoy steffi^ jtHtatt/ dfcwen and 
heat treated h^ve extricated piany gn digineer from real 
truulde A drhring shaft, having 601,000 lbs elastic limit, 
fdir dxochpK may haye proven weak with good carbon 
Bwwae of the deslm pf connecting parts a change 
In dimensions Is often practically Impossible. A solution 
is easy with a good 0 30 carbon, 3 5 per cent nickel iteei 
treated to 90,000 ibe. per sq inch elastic limit, or If 
neoeasary a chrome-nickel of high carbon treated to 
UOiOOO tbo. elastic Umlt Sneh applications of alloys are 
worth oU they cost and are reasonable In every way 
It Is the oUpy oteel that responds best of all steels to 
btat treatment Rcsvlts ore obtainable that are noth- 
big short of wonderfiit OnW recently a tensile strength 
of 300,000 lbs. per Mb buh M beon reached. OonpM 
with sodi vtiNmgth, say fOO^OOO Kml per sq. inch, very 
great doHfifty 1» oMoinabte u Indicated bf elongation 
and tedoetion of vm at sectiow of rupture Too great 
streak c«iwii9t be iiM no tur lut tteui it is the imst 
hi ^ tOdsQh M. «f thi dtgfee of TefineMit of 
gndit MtoiM tnmmi AodocUM of am 


will be slight If the crystals or groins are iorgo U Uw 
grains are large as alruuly slated, endurance under 
fatigue will be Utile and endurance is beyond argument 
tlie most valuable asset of an automobile subject as it 
is to sbtick ami vibration ut oil tbucs, >wiidc in motion, 
uud to all exlrut beyond any other luccluuiism 

Attention has been called to the relative endurance of 
0 10 and 0 40 ]>er cent carbon steels under fatigue test 
Linder the same dead load a sperimen of 0 30 per cent 
carbon, 3 & |>cr cent nickel iicat treated will endure sev 
era! miUiou alternations of a !f5,000 lbs per sq bich 
fiber stress, and a specimen of 7.6 per cent nickel has 
endured one hundred milhun without rupture with the 
fiber stress at about oOOOO lbs per sq Inch Ibe tensile 
tests give no Indication of any such difference in eudur 
ance unless it be bt the reduction of area loiipled with 
a higli elastic Ibnit these figures arc ulways large with 
gtMHl endurance Ihe reduction of area Is a measure uf 
fine grain, so it would seun that tids quality may be 
the most liifiucnbul in dcienitming enduroiur 

iherc M a gocal (haiiie for Uicoriring uhd reusomng 
along tins Unc With the iheoty of cold < rystalii/utloii 
Mt aside, a reasonable cause for breakage must be found 
btccl may be considered us made up of crystals 
which Intcriaoe oihI adhere If a test spec! 
men were made up of crystals whose faces equullcil 
the diameter of the s|>cclinen, there would t>e the exag 
gerated coiuUtioti of ail adhesion and no Interlacing One 
cleavage plane cxteiiduig across the specimen It is euiiy 
to conceive that the separation of surluces once started 
would Jump at oiue across the spec linen uiul rujiiiiic 
would occur there uould Ir. only adlusion to uvtrLomc 
It Is equally plain that were the saiiu Hpecuiieitb nunic 
11 ]! of all infinite number of cr)stul8, that a sepa 
ration started at the prrqihcry would meet with an in 
terrupllon beiore lx;lng of finite sire after which a fresh 
start might rrc ur at unothcr point to meet with similar 
iiitcrruplioii In this way an mfinlle iiuiuber of starts 
would be neoessary to bring alxMit rupture In oilier 
words tlu re would be no cliancc for a continuous fme 
lure along any one line or surface and rupture would 
be delayed Indefinilely 

A flbcred piece of steel endures Ijcltrr than one not 
fibered although both may l>e of very fine grain It is 
easy to conceive that if filler Is all the name impifeH 
that nn Imipient frocturc foimcd in one filter could not 
continue across the spiue between fibers and wouUl llius 
Stop ^V rought iron breaks under titigne os m an axle 
or shaft ihe fracture always shows iiystaU Is it not 
]>osslblc that a fatigue break lan take place only wlicre 
crystals exist and that because crystals arc ut a gben 
section fracture takes place therer 

It is easy to und« rstaiid htiw a progressive fracture 
inny procci^ aioiig tlie faces of a si ries of crystals os 
in the splitting of gramti by me ms of wedgis drnen 
into a row of holes It is not easy lo ioncenc the split 
ting of good fibrous hUkory or elm except with and 
along the fiber Splitting ucioss the filler is Iniponsible 
there could be no lontinuous tracturc and therefore no 
rupture 

A fatigue break his b<en de 9 crilK*d as progrrssne 
inti rniolei iilar ruptuii it would seem more ]>rol)uble 
to l>c inters rystalliiie liinsmucli us the molecules »r a 
given composition are doiihlless all of a sire itgirdUsM 
ot heat treatment or pliysual irtnlineiit On this tin ir) 
heat treatment would cause no difference In biliivtir 
under fatigue which would be contrary to fact 

Another phase of futignc ih that such breaks pnr<ly 
if ever o<tur unless slrtiins concentrate at or nc ir Me 
plane or section If strains be distributed ax in a Ih' m 
of uniform strength fatigue docs not occur A gciUDiis 
fillet or a tal>er retards fatigue almost indeflnlttl> A 
slmri> corner causes It to occur very quickly 

Design and material both play on Important ]iurt 
and the two must be considered slimiltunrously if gmul 
cnglnetrlng is to l>e attained If a design be adequate 
with ])oor matennl it is folly to buy licltcr If design 
Ih* suited for the licst llieii only such may be used other 
wise bending and breaking will occur at »nce Jhest 
stitt mints stem too ainiple for rt iteration hut it is a sad 
fut that both simple truths are violated In automobile 
construction 

I here Is one form of heat treatment as old us the hills 
tliat IS little understocKi by many that have practlacd It 
longest nomtly easehardenmg'' It is easy to turn out 
coarse or fine grained product The fine grained Is de¬ 
sirable (ns in good tool steel) the coarse grain la not, 
as In burned tool stc^cl loo few reallre that a low grade 
steel after carbonising Is no lunger low grade It has 
h^d money spent on it to improve ll and If the low 
carbon was pure steer the high carbon exterior the result 
of carfionUing Is pure high carbon steel, therefore good 
tool steel and must be treated accordingly 
No tool dresser would heat tool steel in boxes for ten 
hours at a temperature of 1 700 deg F then quench 
In Water at that temperature and exjiect a tool to do 
good work Yet this Is exactly whnt Is done In rosnv 
otherwise well regulated plants, and the steel is blamed 
If the parti so treated arc brittle. So treated the crys 
tsls are Urge, the steel U brittle 

If used for ball or roller bearings, the polUhed tor 
face ti friable and crystals spawl out thus starting pits 
and fractures Suitable refining treatment Improres this 
condition and mokes a socceta out of a poMlble failure. 

In caschardened parts two qualities of metal are to be 
dealt with, and the best practice demands treatment that 
wlU refine both grades The Interior of two are the 
original carbon and the exterior a carbonised layer of 
a higher qM-boit The refiniiif temperattiTe of the lower 
egrbon W Mgber «od one treatment must teach thta The 
'Other t«nt>cniturev correct for the high easbon, wfll not 
iM# IbrfdinNMBt of the lower eoebaik rThee fa/ two 


trcuLiuenU both qualities are fully refined iind tlie com 
t>oaitc structure is u good oue. Alloy steels arc subjtxt 
tu the N4U1W laws, ami it is only neccssaiy to be ac 
quuinted with Uic critical pomts of the various conqHisi 
Uons to gel tiic best results 

XraiisiiiUsioii gears and mam drive bevel gears aie sue 
cc:>stuUy mode oi curijoiiiaed steel, both carbon and alloy 
iJic quality selected iiiUbl be ri lerred to design and duty 
llic duly of constant mesh gi urs running in oil is icia 
lively easy if the diinrn’iiuiih 1 m. gtinroua Ihc duly ul 
clusliiiig tiansnilsbioi) gears is never easy and may be 
awiul with t (ll ^ I M tiliiti II by 

the car driver and with dishing taking place under 
loaded or purllally loaded luiidiliutih 

With equally giK>d design Liie IkvcI driving geuis do 
not need tht same or us gsul sUcl as the Iransinlssiuii 
gears it is cuminoii and gimd pructut lo make the large 
Ikv( 1 gtur of good eurbun sled tuid the driving piiiiun 
incsluiig with It ol all alloy steel 

iliL diarutUr of the treatment and resulting c luliliun 
of tlu stni is of vastly 111 >re inquirtHiuc than tlu ( mu 
jmsiliun ul the sled usiil the liesl ol alloy siiel umy 
i>e SO handled in treating us to produce u wi uk and 
inferior part biiiiilurly by tlu. best ot ticatinent gixHl 
open fieurtli iiiaeJdnc steel may he so wdl handled us to 
make a most exedleiit main drive pinion or other part 
U is true IhuL tlic best iiiiist Im produced for a few 
designs but siuii arc. nindi In Die iiiiiijnly ut tins tuur 
1 lu le has been very little real ( Iom d< sign mg os yt t 
J inpiriial knowU (lg< and d da a lo uvuilulih niutiimls 
uiL nut yet cxiu t ihc trt ot lu it treuling is not uni 
lorni and wide spread among pnuiiKirs ot aiitumubitc 
parts A JiIh I d m irgin of satcly uguiiisl uiicerlandy 
and nun uiiirormily is stilt the rule 

Dure is one )>ructu.c m vogue among piirchasiis of 
alloy stids Ih d dus not stem lo be founded on good 
reason It is liiul pliysual k quirenicnts are sjieeltud in 
laee ol the f ict that the steel Is tu i>c forged and heat 
treuleei lielore lidiig used ui a car Its final c Mielitlon 
may iieur no rdalioii to its purdiosed cundiUm It may 
be carbuiiixed for exmnple If steel be purchased uii 
(hemtcul analysis, the eontrul is sufficient Witli a known 
eompoHitioii heal Ireutmenl may Iw intelligently directed 
without refereme to original tension lest elmraclcriHlirs 
If to be used us purchased the matter Is different 
and physical elmrae tcnstics must be known L bistu 
limit leducllon d urea elongutiuu and IciiHllc stre ngllt 
in Die order imnud are disiruble ll ilicsc physnal 
tests Ik. deuiuhded tiicn eoinjiiete chemleui unalysis ijiuhI 
not iHi Ihe steel manutaeturir uuiimt pnxJucc if tied 
hold and fool It is proper to speedy chemieul analysis 
us to impurity Dmt is phosphorus and sulphur and 
hIno us to the dominant elements nhkel ehrouie nickel 
and HO on J ven m these elements manufacturing tol 
erniets must Im allowed 1 lie jiracUee of limiting all 
elemenlH eouphei with piiysieol rrejuirtnients is wrong 
and idten leads to Ihi ibsiird sltualum of specifying an 
iinpossihUity 

1 veil at the best wtlh the one writing the s|Heifi(u 
tioiis knowing c xue lly what has been Dw praetiee in one 
steel works it is not eertain that ni anoDtci vv irks Uw 
result would Im ipiite the same Some works use im Iting 
pr Messes, euhlnig me DkhIk and forging metheKls tiiat may 
e isily mulifv } liyskul ciiurue lerisliea ns compureel with 
practices di other works 

W ilh a givMi quality ot autoinolnle in view tin. iiuiiiIkt 
ol grides of slid mcessury to coiiMtinct it is few 
namely a g mmI all around fnrging sl«*el, a steel eif slightly 
lertter qimlitv to lu* used tor gears a spring slerl uml u 
fltfil snileel tor Die pre sed slieel steel portions »f It 
1 lu s< steels ] rtpedv Imnclicd ami heat trcateel eaeii 
peert for its )ceullur duty will preHline a car of very 
high gndr s> far as the ated portions arc concerned 
the (Ul (1 extreme design rae mg or otherwise one 
tlut hts icon designed lo strip off Uk* last pound of 
weight must Ik: handlcel differently Sutli n r »r is Die 
exec) limi Mid must be treated acrordingly 

If an Older Ik* afccjitcd at nil under such unfaii 
restne linns d must be at un advanced prne to over 
prolirdik diffieultus 1 liis simple fact is w* well known 
to Du stiel prtHhner that ll is app irruDv l> nxl t 1 I dt 
it init It is n >t wdl known I»v the steel e nsonirr ar d 
ne rds rejM* ding for the Ir benefit 

lo sum np the attenqit h ts iMcn made I me)i(nle tint 
alloy Bteel is belter Dian pi un enrbon stid that ta 
stronger and more Midurmg tliat the elcsigii it h ime ears 
Is such as to necessltalr the uar of the htrongest alloy 
steel and that the design of otliers is such Diat un dh> 
steel is superfluous and money wasted 

1 hat Mfcl that Is good for one purpose Is Imd f p an 
o’tti^r ftud redly Dint the term gwH^ steel Is nieniung 
Jess gnIcNS d bo understood “lor what” Pure sted 
meaning freedom from ImjHirdies, means sorarthing hI 
ways It Insurcff that such steel will give “goeid results 
If the composition Is sultalde for a purpose and if the 
slid be treated to develop pro]H r jdiyairal eharaeterlatics 
for the duty to be perfonned Several steels (eom|M>si 
tions) may be nvaUablr that wilt tierform a given fmic 
tion }>rrfe(Dy If properly srlreted and treated No em 
Burner need be tied to one maker one composition nor 
one rartlmd of treatment Several of each arc always 
nt hand that will give Batlsfoctlon Reasonable use of 
Bleeli can only be reached along ItneB as broad os this — 
Jovmal of th 0 Franktin tn0tiM0 

A BritUh inventor hoa devised a new standard re 
sUtanee unit for heavy currents Tt eondsls of a gtaxa 
tube filled with mercury and fitted with platinum term 
inalfl communicating wHh the mercury The heat pro¬ 
duced by a current paosing through the mercury causes 
the latter to expand and rise In an auxlUary tube of fine 
berof graduated in ofani, 
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Curtisses Experiments in Rising from iKe Water 

How the Winner of the Scientific American Trophy Developed a Satiafeotory Float for Hie Dlptana 


T>t EiKO the past twu ^ruru Olenn H CurtiBS* who. 
more than tmy other experimenter has been g\yrn to 
developing the aeroplane for various usest has expert 
mentcd with floats for his biplane thftt would enable It 
to rise from the surface of the water Something over 
a year ago he sucteeded in developing a speed of about 
30 mih s an hour on the water but this was Insufflrtcnt 
to rise fr Mil tlie surf ice 


At thi beginning of the new year Mr Curtiss moved 
to Ihc Pucifle Coast and act about endeavoring to develop 
suitable floats which would moJte It possible for his ma 
ehliie to rise from the aurfutc of the water These ex 
periinents have been carried on at San Diego where 
Mr Curtiss is Jnstruttlng sever il naval and military olB 
cers in the art of flying 

In his first experiments on tla Taiifle Coast Mr Curtiss 
followed tlie sucLissful experiments of this sort mode by 
M lUnri 1 abre at Marseilles France about a year 
ago as far as the design of his floats was oomrrned !Ic 
constructed one Urge float six feet wide five feet from 
front to rear end one foot thick at its central point, 
and placed this under the center of the machine Tlw* 
Iwttom of this float was perfectly flat and arranged at an 
incline of 10 or 18 degrees Some distance forward of 
the main float, at about the position of the front wheel 
In the land machine, another float six feet wide by 
one foot from front to rear and six inches deep was 
plated t while at the extreme front end of the machine 
m a special outrigger was mounted a small eleval 
Ing hydroplane six feet wide by eight inches in a fore 
nud aft direction, and one and one half inches thick. This 
bydropUne was fixed at an angle of about 95 degrees and 
was Intended to lift the front part of the machine A 
ipray shield was fitted back of it as shown In the dia 
jfram 

Ihe first experiments were made with these new floats 
jn Tanuary 9(Hh last; and although they made a con 
ilderable disturbance in the water especially at low 
4peed, the aviator was enabled to gel up a sp^ on the 
surface of about *5 miles an hour He found that at 
lis low a rate as ten miles the hydroplanes (which nor 
mally were submerged) rose to the surface while os the 


At the first try-outf while iravelinr over the water at 
high speed Mr Curtiss found himself suddenly neartBf 
the shore, and to avoid raaning aground be turned his 
horixontal rudder sharply upward, with the result that 
the machine rose from the water with perfect caw Ha 
soon alighted again, and in the second flight be made a 
circle ai^ mnained in the air a minute and 91 seconds. 
Iwn other experimental flights were made the first day. 


and on January 87th he made a minute flight and 
stated upon alighting that he found no difflculty in 
remaining aloft as long as be pleasetl The machine 
showed A speed of 50 miles an hour in the air as against 
45 miles an hour when skimming over the surface of the 
water 

Not satisfied with the several floats with which he 
had attained his first Huccess in rising from ihe water 
Mr Curtiss immedlatety constructed a single float 18 
feet long by 9 feet in width and 19 Inches deep This 
float is built of wood and resembles a flat bottomed boat 
)r scow the top being covered with canvan to keep the 
water from getting in Three feet from the front end the 
bottom is curved upward forming a bow the full width 
of the float while at the same distance from the rear the 
float slants downward in a similar manner 

This single flout Is placed under the aeroplane in such 
a position that the main weight of the machine and aviator 
is slightly to the rear of the center of the float which 
causes the latter to incline upward slightly and thug 
gives the necessary angle for hydroplaning on the sur 
face of the water The weight of this new float is hut 50 
pounds, or less than half as miith ns that of the two 
floats that were used before 

The paint was barely drv on the new float before Mr 
Curtiss had It fitted to his machine and gave it a trial 
this was done on Kebruarv Ut and the trial was 
IhorouglUy successful Tlie machine ran over the surface 
of the water with very much less disturbance than be 
fore and rose In the air readily A ginnee at the photo 
graphs showing the new and the old floats In action will 
give one an excellent idea of the much less commotion 
caused by the single scow shaped float Besides being 
much more compact and creating less disturbance this 


tbe Mirfhcek eveii thoogfa tfa* foow-ekaped fio«t Mid It 
but two feet la wUlttk. 

After meettef with enceiM with Me new AmI* Ifv 
Coitlsi, 00 Febmaiy made nM>ve fll|^ wKfa the 
motor and propeller placed at the front it fall bipUme 
and with hie eaat pteM at the rear of the mala ptenee. 
Tbe ddef of tbeae dt|^ was one wM<A he made from 
North laUndr where be is experfanentbim Over San IMego 
harbor to the ondser ‘'PMuuylraiiSa," m alighted nptm 
the snrface cloee beside the cruiser and Us aemlane was 
hauled up beside tbe warship and plaeed oft mr deck. 
Two of our iUustrations show tbe Improved madite 
ming the surface and Mr Chrtlss trading on tbe £rmMyr 
In the latter picture an excellent idea of fht blptane aqd 
float is obtained. Tbe speclat twin V-finned tall wM a 
vertical fin In tbe center, and the stabUlatag fins running 
from the tower plane to tbe inclined props above men¬ 
tioned, are shown distinctly In this picture, as wcU as the 
balancing planes at the rear of the main planes half wav 
between them, and the scow shaped float beneath The 
reversed positions of the motor and aviator s seat Is al n 
apparent, but tbe greatest change U the removal of ttu 
front horixontal rudder hor this reason it was poosihle to 
raise the machine so dose alonghldr of the truiner that 
the aviator could climb aboard It would seem that this 
new arrangement of motor and propeller rad the doing 
away with the front rudder was very good for naval 
work, although Mr CurtUs himself did not Uke ths ar- 
rangeiiit it on account of the air from tbe propeller 
striking hig face and the motor rad propeller Interfering 
with hlN view forward 

After A short visit on the cruiser tbe aviator was sgam 
lowered to the surface in bis machine A sailor started 
the engine, and Mr Curtiss flew back to hls starting 
point in short order The naval authorities were greatly 
pleased with his demonstration and it is probable that the 
Navy Department will purchase one of these madilnes In 
ihe near future and continue the instruction of its of¬ 
ficers 

After increasing the surface of his biplane Mr Curtiss 
on February 94th, took up one of his naval pupils, Uent 
T O EUyson, at a passenger He made a flight of 
miles, rising to a height of 100 feet and flying as slowly 
as 95 miles an hour or as fast as 50 miles an hour, at 
will L4eut FUyson was seated on the pontoon below the 
aeroplane He could look down Ui tbe water and see bot¬ 
tom At a depth of 95 feet, and he bdlevcs submarines can 
be easily located by flying over the water The slow speed 
at which it Is possible to fly will make the biplane especi¬ 
ally useful for bomb dropping As we go to press Mr 
Curtiss ta about to try his machine fitted with wheels and 
floi^s as well 

Frobluma In CKemioal Industry* 

By J T Bakis 

[Ihe writer discusses tbe dUBculties which arise when 
on attempt is made to apply on a commercial scale tbe 
results obtained from laboratory experiments. He U 
of the opinion that the chemist is b^t fitted to over¬ 
come these difficulties who combines with the sdentlflc 
mind a certain amount of common sense ] 

iKDomiAL chemists may well pride themselves upon 
being engaged In one of the most Important and useful 
branches of tbe so-called sdences of tbe present day, and 
one that requires, in a certain sense, more science In the 
solution of its problems, than any other 

The question bos often occun^ to me, however, to 
«hat extent is dietnistry a science and is the solution 
of Its problems a purely scientific work After analys¬ 
ing the subject carebilly, 1 am Led to venture the state¬ 
ment that chemistry, as we understand It is not a science 
in the strict sense of the term, although it cannot be 
denied that the enormous advance that has been made In 
the field of cbemtstry during the past century, Is due 
in a measure at least, to what is known as scientific 



IIOIVTINO THK SIFLANK ABOAEO THE CKM NSYLVAKIA 

n 1 luolor In front and tho pilot a irat with Its shoulder frame for opemtlns tbe 
bnlan Ing planes are visible In this jlrture Note also the vertical fltia 
h 1 w tbe lower plane at each end and the alnflfi Mrewllke 
pontoon that Hosts the aorui lane on the water 
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the wet reinsiDs nearly uDnifllcd as the craft pstSM over It. NoU ditturbance caused by tbs floats compared wttb that caused by ths scow 


THE FIRST FLIGHT OF A BIPLANE FROM WATER 


ipeed increased only the rear edges of tbe two main 
planes were required to support tbe machine The aero¬ 
plane readily attained sufficient speed to rise In the air, 
tor as the speed increased and the floats emerged friwi 
be water, the head reatstance of tbe floats d bn b u MHri 
md there was only tbe skin friction of the water on a 
ew Inches the rear edge of ttwee floats, plus the air 
ealitanc» to be ov ar ooma. 


float or scow can be used tor carrying articles Or a pan- 

In order to keep tbe aeroplane from tilting to one ride 
or tike other, an IncUned iti^ tour feet ks^ eskd three 
inebes wide, to which le attached on Its tapper ride an 
Inflated nibbrr tnbeb is faeteMid to tiie fro^ edge of 
the lowar plsrie at each end. tba »a of theee prape 
the ur op l ias doea not tip reai^ whan sblnmstng aloskf 


Imraetigatkw and tbe aiqiUeatlofi af setenttfle pHndpitei. 
Mach ofr tba Mooeea, however, If not the laq^ 
af tt, to M *to the appBeatloa of what la knmm 
In eohbadtitinctioa «a - - 
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iMtef tte doAnttlOB of adaBoe aa orgaiibad oornmoo 


and an unscientific mind. Is that the former adheres to 
a i^ratam and applies It, or attempts to apply it to Tsrioas 
problems, whUr the onsclentlflc mind follows no definite 
lina of action, and arrives at results by accident or br 
good luck at guessing 

On the basis of ^ above deflnlUon of the term 
Mlencc and what It Implies, it Is evident that the most 
perfect sdenca will be that In which the sy^itematUlDg 
of facts is most complete, and the degree of perfection 
will be datarmlned by the extent to which the ijstan 
can be applied and followed A perfect system is one 
that is based on a well-^lehned principle, in which every 
step is an application of this principle In this respect 
It will be found that mathematics is the most perfect 
system, for here the system Is so perfect that Its prin 
dple can be applied and followed to an unlimited ex 
tent* The conclusions reached are absolute and hold 
good for all time and under ail conditions This is 
pure mathematics and it Is pure science 

In the applied sciences however, the systematUmg of 
facts Is not so complete, and in consequence the sys> 
terns sre not perfect, and can therefore be foUowed only 
to a limited extent. The avowed principle of the system 
and the umclualons reached do not agree, although In 
some cases the dlBagrecmcnt may br bo slight as to be 
Insignificant Mathematical astronomy affords an ex 
ample of the most perfect system of applied science 
for here while the systematucing of facts Is not abso¬ 
lutely perfect, and consequently the conclusions art not 
absolute they arc so nearly perfect that the conclusions 
reached may hold good for thousands of years to come 
The variations may be so slight as to be almost in 
finitcsimal, but as long as the conclusions are not ab 
solute, the system Is not perfect In the final analysis 
the sdentiBic mind falls, and the problem Is solved by 
the unscientific mind, which makes a guess at the result 
by striking an average 

The absoluteness of pure mathematics as a pure 
science, and the approximate absoluteness of the science 
of astronomy, may be explained by the fact that one 
factor only is taken Into consideration in mathematics, 
namely, that of the relation between objects expressed 
In symbols, the physical properties of which are entirel> 
ignored while In astronomy, it la the relation between 
planetaiy bodies, the physical and chemical properties of 
which, however much they may affect the final results, 
are alio practically, If not entirely, ignored 

In fact as we proceed to explain science in general 
on this basis, and apply the explanation to the so-called 
sciences that involve factors whose physical properties 
must be taken into consideration, it will be found as the 
number of factors Increases, that the systematising pro¬ 
cess becomes more difficult and Impossible, while the 
purity and accuracy of the science decreases according¬ 
ly This will be observed os we pass from astronomy, 
where the facti>r U only one, or practically one, to me¬ 
chanics, physics, chemistry, geology, biology, psychology, 
etc^ the factors of which Increase, while their accuracy 
as sciences decreases In the order named, until we reach 
sociology and tbeoiogy, where the factors, consisting 
entirely of the vagaries of the human mind, become so 
numerous and antagonistic that anv systematiiiing what 


the gfiiMinei of the wwrts B tfflc aMt htewita a mia> 
pBeto of faotoM glfw rise to probtams, the sritottai 
of uraleh Is aoddW ^^W she d not so nwob by id we e as by 
saplTidsm. The tendeiK^ of the sdentifle mind, trained 
as it ls» to look at problemi along weU-deflned lines. In 
obedlSDOS to some system or law, Is to ignore ooodHkms 
and nggestloBS that do not seem to conform to tb«ee 
Isws, with the result that valuable facts are often over¬ 


looked Ihe tendency of the unscientific or pracUud 
mind Js to go to the other extreme, and ignore laws and 
systems, and try any suggestion that chances to come 
along, with the result that while much valuable time and 
labor may be lost, the loss Is fully compensated by n 
few valuable successes 

1 think It is safe to say that it is to the unscientific 
or practical mind that we are Indebted for discoveries 
in the field at science, for it Is only ms we deviate from 
the well known and familiar paths laid down by the 
bCtentlfic mmd that we stumble upon and discover new 
facts, and while the unscientific mind stands astonished 
and at a loss to know what to do with the discovery, it 
remains for the scientific mind to lay hold of the novelty 
and find a place for it In some general system of things 
It has been nald that the difference between a discoverer 


and an Inventor is that the discoverer Is one who in 
covers some new thing which he cannot make use of 
for lack of knowledge while the Inventor Is one who 
takes the novelty and by use of his accumulated know 
ledge, Is able to recognise and make use of it by means 
of a so-called Invention 

While science may be defined as the systematixing of 
facts, the ultimate object of the system Is to arrive at 
or assume, If necessary, some law that will not only 
satisfactorily explain the facts, but will also enable 
ui to deduce from the law new facts, or In other words 
to predict new facts or events Pure mathematics affords 
the best example off this ability to predict or make de¬ 
ductions, for its deductions are without limit Mathc 
mattcal astronomy affords the next best example, for 
its deductions, or predictions, relating to the position 
of pianetajy bodies, can be mode thousands of years In 
advance. 

Predictkms niav therefore be considered a criterion of 
pure sdenoe, and the purity of a so-called science may 
be measured by its ability to predict, and this depends 
upon the absoluteness of the law or primiplc upon which 


in mathematicnl terms, and tfaa dednetions or prsdkttow 
therefrom are almost If not quite abaolntc The ab- 
soluteiMSS of a principle ImpUea abaolute consistency of 
Its application, for any deviation therefrom must necee- 
sarily involve the appUcation of other principles. Pure 
science therefore is a system that involves on abeolate 
principle and absolute consistency in Its appUcation 

Kow with this understanding of what constitutes pare 
science, let us turn to the so-called science of chemistry 
—does It Involve but one law or principle, and do we or 
can we oonsistentiy apply this law to the various prob* 
lems eneounteredf 

Up to the time of Dalton It Is weU known that the 
study of cbemistiy was In a more or less chaotic condl- 
tioD, but after Dalton annunciated hts so-called **Atomlc 
Theory,** and the same was generally accepted as a work¬ 
ing basts, If not as a fundamental Uw of nature, 
chemistry became known as a science Why? Because 
here was a fundamental Uw or principle that was con¬ 
sidered absolute, and could be consistently applied with 
the result that absolute deductions could be made upon 
the strength of It, and new facta or events could be 
predicted Thus we can predict that if the atomic pro¬ 
portions of Cl and H are as 36 to 1, then 36 parts 
Cl combined with I part of H will produce 3® parts of 
HCl whether we take grains, pounds or tons of the ma¬ 
terials We can predict that whatever quantities we can 
combine in chemical affinity we shall find the same 
quantities In the resulting compound and In doing so 
we have predicted a new fact or law known os the Uw 
of the **ConserTation of Matter” By a combination of 
various laws deduced from the fundamental Uw, we get 
the Uw known as the Periodic I^w,” from which we can 
predict new and heretofore unknown elements 

In so far therefore as the law of the Atomic Theory is 
applied In making deductkms therefrom, and In pre- 
dfrtmg new facts to that extent, we may honestly say 


that chemistry Is a pure science But In chemical In- 
xcstigatlon m research work, and m chemical industry, 
etc do we or can we apply this Uw to existing oon- 
ditiuiis and to the problems that confront usP Working 
on a small scale, where the only object is the demoo- 
stratton of the Uw the application may so closely ap¬ 
proximate the Uw as to warrant us In saying, on the 
basis of probability, that the Uw Is applicable, but when 
the Uw is applied on a Urger scale, as must be the case 
In chemical Industry Its limitations become very apparent 
It would be difficult tf not Impossible to mention a sin¬ 
gle Instance, where It (s not necessary to alter calcu 
lutlons based upon deductions from the Uw, In order 
tn obtain satisfactory results Even the atomic weights, 
upon the application of which the Uw U based, are not 
absolute and it is therefore self-evident that any de¬ 
ductions therefrom cennot be absolute Tbeae sUgM In¬ 
accuracies experienced when working on a small scale 
are conveniently attributed to experimental error” but 
in Operations on a Urger scale, partlcuUrly in chemical 
industry, tbe discrepancies are very mark^ Just one 
example will muffler to Jllnstpntr the faJhire of the Uw 


mmdf « to «M aaoltour taepreetion, u syitematM facts, 
toU d tf h tH oB also fc n pHs s the farther use of knorwladgo 
time systaBsatiaed, and the atsttoetton betweea a sdefitlflc 
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tbe predictions or deductions are made, for where there 
U more than one pnnclple Involved, the deductions must 
be more or lets aDtagonistlc. In pure mathematics tbera 
Is but one Uw or prlncipU^-^*Tbe whole equab the sum 
of its parts,” and although there may be many oorolUriei 
to ^tUi Uw, the deductions sre abeohito and there can to 
no anUgOUtsm In a st ron omy also^ there Is practically 
but ••• toir 9f prtodpu, the Uw of gravfUUon, expressed 


in Its application—tbe manafactnre of HNC\ for In¬ 
stance. The Uw would require tbe combination of 1T9 
parts off N^aNOi wHb M parts of H,SO„ and on a 
very small scale in the Uboratory these proportions 
might give results approximately accurate, but on a Urge 
sc^ using cwts. or tons, ftieoe proportions will not 
give accurate results by any means. That Is not to say 
that tbe combination takes place In any other proportiofif 
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than tbon laid down In the law but that the pro¬ 
portions required to produce the calculated results, arc 
not tlif same Here the deductions of the scientific mind 
fiitl mid tlie iiuHtlcntinc uiinds steps in and by ex 
}>er)iiu.iitiiig; and ^usning ftnuUy discovers that 95 parts 
jf NaNO iiHtead of 17S must be combined with 9a parts 
uf If SO to prodtKC SHtiHfaclorj rcaults Ibe propor 
hulls tlniu dtlorminrtl ufH»n may then be accepted to 
a Mrtniii extent, ns ii working basis for ll»e use of the 
soLnIUd Mieiitittr mind iu working out future problems 
ot n similar t haracter 

litre we M( an ilhistralion of the fat t above referred 
t r thd tlis( otriPH arc made hy the unstientlHc or prac 
htal mind whlli the s< a titint. mind endeavors to sjste 
III it I/I Hm disovtrus and thereby fonnulate laws for 
fiihiii tt I ilith (piahtiis an gi ni rally roinbliuHl In 
It anti mdividuii in tarvtng dtgrees and are ensmtial 
I r ntiiss In an\ (me of work for discoveriejj unless they 

h It firinnhittd into soiiic sysUm from which we ran 
luaki tlrdiK lions are listless, while on the other hand 
(It tint lions alone from a snpposeti unchangeable law 
would Kooii lK*comc obsolete by n anon of its limitations 
whitli are eventually revealed by new discoveries. If 
we iHKsisstd a niilv* rs/il lau dediKtlorm therefrom would 
1 witboni linill and dfstov<ries width are now made liv 
iKtidtiit w( nltl appeal as a prmess of evolution 1 Ins 

I tilt (Msc with pure mullutnallcs In whitli there arc 
no ilist (\ tries fir eat h new fact Is tile result of a 
j r H t ss ot tiednrtion or evolution 

Iht print iplr of inathcinatlcs however as it is gen 
rail\ until rshwxl is not a univirsal law and altliongh 

II is nnhrrsnilv applirtl in all stItntllU work it must 
l( n nil inht iiti that Hurt are other fat tors that enter 
inlo all prol)lMns tath of wliith Involves separate and 
til lint I print If lis priulut ing in the end an anotnaltius 

ondili HI I ir whi rt nmrr than one print iple Is In 
V |v( d tlu rr iiiunI neicHsarily ( chhl to be a print iplt 
In pnri Hrleiue as for Instance pure niathemallts there 
1 bn! one printIjile Involvetl and its appIUation to 
mviiiImIs that have no Intrinsic value involves no complex 
ti iitlilioii hilt 111 tlu (oiunte seientts we have besldt s 
tlu iiialht matieal factor oilier factors priticlpullv 
I hv sit 111 chtniitHl inn hanleaL, and economical to say 
M thing of tlu t<miM raini nlal kiwwn as the ^jursonal 
KinatlfiM all of width rentier the eondltiim very ctirii 
pit X iiiiti tin applitalion of an abaolule law unless it In* 
iildttrsal iiiijHissllilc lids Is partivutnriy the case 
in comii 1 1 ion w it It our so-talled m it nt < of < iK'inistrv 
ftir tlu applitalion of Its print Iplts involves all of the 
alaivt extramoMs fat tors and altlauigh thtj ni/iv l>e rt 
dined to a minimum h} Die use of titlicaltly adjusttd 
appliaints In (oniutliou with iiiv<aligallou work thev are 
alwHVh jirestnl to liiltrfire witli tlu tomphle application 
of the ]trlntiplr 

file iplt lion thereftire “Is thcmislrjr a seitnte? If we 
Miiswtr it on Hit linsls of the defWdtkm of stitner as 
organl/etl toiiimon senst by width we iman ii system 
Invidvlng an nlisoluU prim Ipio frtiin widcii we can make 
alwt ilntt dt tint Hon must lie answt red In Hie m gative 
fir as w< havi sun oiir dtaluttionH ul best an only np 
prtisimale arid in Hu most [nt(Kirtant bratub of eficniital 
vttirk imiustrial tbtmlslry its appUtation is more or 
hss a total failure While it inH> be true that thcinistry 
attpiiris the distimllon of Ik ing culled a st Irncr after 
Hie atirptame if nalton s alomlt theory as a working 
basis It taimot l»e elainied that the emirmons advance 
sinte made in Hie (IrUl of elieinlstry is due to the appli 
cation of this Ihetrrv since In prat Heal work we do uol 
actually apply It at all Advanrement is due rather to the 
inspiration that this theory iiffords by establishing a 
definite goid towards width eniuerUuI aethm may l)c dl 
reeted for it Is ctriiecrteil at turn and unity of purtuise 
among work* rs along any partitular line that produce 
results 


riiat tbcmlBlry U wrt « pur® icieacet doM not, fenw- 
cver, imply tlwt It if to be deposed from ifci podtteb 
of Importance among other so-called tclencef, for 
same. condlUon appJicf to them sU with the resolt that 
we have no real science except pure mathrmaUcf. Pttt* 
luathematUji, however, Uniited as it is to symtwls only, 
would he useless If it bad no sppUcation to concreU 
things m connection with the other M>cail«^d sciencet, and 
as this applit ation Is not perfect, owing to other factors 
ivresent we must conclude that there is no such thinf aa 
u l)crfett fltlence defined as ^organised common sense” 
lo escape from lids apparent absurdity, we are com- 
pelletl to cliunge our definition of the term wlcmic, and 
dtviH* a definition that will apply to existing condUlona* 
instead of defining seiciKe as “organised coraniou sense,” 
wi might define it as pra<d.ical common sense,” or os 
I rtif James might call it, pragtnullc common sense, 
that IS to say the sense that makes use of anything 
Hiul works All sense Is eomiiion sense and the so- 
culhul organized wnimun sense or mirnte Is Judged, 
not 1)> the degree of perfection of Us system however 
lutchsary perfection may be as a criterion of pure 
St lenee but rather Is it judged by practical consldera 
tion liy results 

Human nature is practl* al if it Is anything and a 
tIuHjrv no mutter how profound it may be, even if it 
be a theury of life has little Interest for us if It is nut 
jiratHtal When a new theory is propounded, our first 
quesHoii Is not is the theory true, but, will it work 
will it deliver the goods if not we have no use for 
it Wt Judge n Uitniry or 8V8t*jm or any line of work, 
sold) by practical considerations and these pradiciJ 
conoid* rations art. not atadiuidc but humanistic not 
sdinbiriv alt/dnirtonU hut things that add to the hap- 
piiKss and comfort of iiiankind 

Human nature looks for immediate returns and uf 
all lines of work can there Ik- found one that gives for 
lalair expended more satisfactory returns than that whlcli 
H ini hided under the name of cJicmistry it is ostcii 
sihiv bast'd on a ftuulanienlal principle and althuugii the 
results may not atetir*! with the principle the results 
are neverthelcsK, approxiinuttly what wc are looking 
for whit h is lu hlcveiiie nt and even if incomplete wc 
arc butisficHj to call It a science If its Add of o{>cratlons 
were (‘onHmti to purely s* lentific work where Hie only oIh 
jt d is the relations lietwoen hypothetical atoms its use 
fuliH H would lie so limited that its work would bo no 
iiinrt prtHluctivi of happiness than astronomy which 
dials with Uk; fur distant planets or the study of mt 
tnpli^sKs that deals with things traosccmlcntai 

In fact th( fit Id of o[>craHoii8 ojHn to dirmlslrv is 
uiiliiniltd and Hu re Is no Important line of praetital 
work 111 wlmli luankinri is iiitercsled that U not in soiiit 
way related to chemistry On live other hand the II* Id 
of jvradi* al duiiiislr) Is not limited to so-called rebi 
tioiiH but induebs within its applicutlons many condl 
thus Hint are not struHv s|N.iikiilg diemical at all but 
iiuchanunL jilqsUul geological hiologUal and even 
ps\< iKihigi* (il I roiii a practical point of view we iniglit 
suy that chemistry is the science of all sciences for it 
c'cms to itidtidf them all in one great wlK>ie From 
dc tc rnunliig the d< meiils of the slurs down to niiulyxlng 
(Mir foods from steel making to farming dieiidstry 
m an iin|M)rtant fa* lor without the assistance of which no 
inciustr) can Im>|»c to succeed Consequently its prob¬ 
lems which we started out to discuss are of a most 
varied charac ter and their solution requires not only 
a knowledge of chemistry but a tlwiroiigb knowledge of 
all Hie otlier eonerote sciences eombincAl and most of 
all an appreciation of the fact that success Is counted 
nol liy the profoundness of a theory but by practical at 
laliimcntx ( bcniistry as a scieiur is us simple In lU 
o|>rratiotis as tlie muUlplkatloii table and Involves no 
greater problems liccaiise Its ajiplkatlon is confined to 


symbol!, that ||t« Hie oo«uieEMeBAg ooootuoqw^ 

RmI {NTobfam! oHs* whia a^pllcotitm omde to co^ 
creto thing!, thmt iavolte nOi heiullUohi, 

but phyHcfd, meciuuilcal, eoOpo^ol, teuperuMoUil^ 
etc. Temperatare^ conosntratton, and oo-onlM 
octloD,” form, ihw and construethm of impknMoU 
utenslU employed ore sU ficton that muit be honoon l xert 
and !y!temaUie<l, and thii harmoolglDg prooen It what 
constitute! the problems of chemistry, problems that no 
sdentifle mind alone, much less, a purely cfaemlcnl mind 
can solve. l*hey are solved only the brood, common 
sense, pragmatic” mind, that is fortihed with a know 
ledge of things in general, and often by the mind that 
boosts of no knowledge whatever, for us Is sometimes 
the case, problems are solved by an ignorant mind, bo> 
cause unhampered and unprejudiced by preconceived 
laws whose supposed fixedness often Interferes with free¬ 
dom of thought 

Tust where to draw the line that dUtlngnlshes a 
c'licnilst from another worker, is a dlfflcult, if not Im 
possible task, for if we define a chemist, as one who la 
engaged in solving problems in the field covered by 
rhemixtrv an Industrial plant for Instance, then we must 
Include every individual connected with the plant, from 
the officers down to the common laborer for each in his 
own sphere, is engaged In working out some problem (on- 
metrd with the Industry Consequently, a chcnilst, an 
industrial chemist In particular and all cbeuilsts are 
supposed to tie industrial in some cupnolty is one whose 
(M'cupation U that of solving problems arising primarily 
out of tlie chemical changes that are constantly taking 
place in Hie material universe, but which ultimately em 
brace every condition that contributes to the material 
happiness and comfort of niunkind in fact his occu- 
])ntion is philosophical rather than scientific for In¬ 
stead of looking at things from a scientific point of 
view, that U from a fixed and limited principle^ be 
karns to look at them from all points of view, which 
111 Uie philosophical view 

It has been said that to gain an education U to 
cultivate an attitude of mind that Is to learn not mcre- 
Iv to look at things but to learn how to look at them 
To merely look at things, is to look at tliem from one 
point of view which results In narrowmindedness pre 
pidlce and bigotr) while the philosophicnl view ciil 
tivates a bniad minded, aJtniistie attitude of mind and 
i prcHluctlM of the greatest suceess and tlie greatest 
good to mankind 

Ihis IS a point timl might well tie impressed upon 
< lunik aJ students lest tliev become drludi d with the 
Idea gathered from thcii study of the theory of 
chemistry that jiroblenis van be solved liy Uic application 
of fixed ])riiulples and unchanged laws uiuonsdous of 
the fact that ihclr soiuliun is in the end ac < oinpllslied 
))\ ad plating and hannnniying eondiliuns Hint ar* antag 
onistic and lnconipalil>le with any fixe d prim ipie that 
mnv Ik. laid down in a text book Inslruclors In the 

iinliiral sc Irnc'es arc loo prone ti> Impress upon their 
scholars Hu absoluteness ot the laws of nature without 
taking the netessary precaution of drawing a diximction 
lietwern theory and practice tietwcen science as orgain/cd 
common sense^ and science as practical iomm>n sense 
The most smcessful chemist Is the one who comhines n 
well balanced amount of lioth the sciciiliflc luul the 
pracHml mind for the problems that will confront him 
quire for tlieir solution Hie broadrat faissrliie attitude of 
mind Even those who have had many years of ex 

perience are sometimes liable to l)e it*o scientific and to 

rely tew much upon scientific deductions, as for instance 
when we have workc'd out some method to approximate 
I)erfectlon on a small scale and then make an attempt 
to apply it on a larger scale cuily to meet with failure 
and financial loss lx cause some iinforsreii factor has 

arisen that Inlereferes with the operation 


Summary of tho FlftH Annual Report of the 
Carnegie Foundation 

Fiif fifth amimd rrjKirt of Hk* pre,s{dc nt of the ( ariiegle 
1 oiincbilltM) ccMcrs the jear ending 'wpt*nil>er SOlli 1910 
I Ih r*|>orl is divided into Iwo parts fart I (M'rtnlni lo 
the iiirrint ImsinesH of the year Pari II is a disensshm 
(if the Kclatiun of the College and the Secondary School 

1 he rr|>orl shows that Uie triistc'es had in hand at the 
end of tiic >car funds amounting to 111 n4s0^fift6 con 
Histliig of the original gift of $10 000 000 par value of 
five |>rr cxnt iKmda uiul one million aecumiiUtcd surplus 
I Itr im (me for tin ^ear was $.Vi3 Bt^l 30 During the 
\< ir t t re Hriiig allowances were granltd of which 46 
w(rt in accepted institutions and Ifl In InsliluHons ned 
HI Hh iKccptcd list During the year FI {lensloners died 

ViiKiog dIstingnisiH d teachers wlio retired during the 
vrar wire I rofessor Hurt Wilder of ComelJi Dean 
\ an \mt-lhge and Profrsvor Cliandler of Columbia both 
w(ll advHiircd in vears and In academic honorst Professor 
( 1 (hKid He the famous tHdiinUt of Harvard 

i r f (r () Jh rue of Hr Massaehn<a Hs Institute of Tech 
n 1 (.V wh has taught iimtivematics in that Institution 
‘^Muc it f Hudatinnt Chancellor ^Tac'Crarken of New 
> ctrk rni\(rMl\ T re sident Scel^t of Smith College and 
I rof* vr tiitvin M Woodward of Washington Ihil 
\irsit\ St Wills These distinguished men average In 
age (W'ventv tw 1 vears and Illustrate how well the vigor 
Kid Inflmn r f the sctHlnr ran Ite continued to a lipe 
maturity 

Tlwpc wire admitted to the ac<rptcd list during the 
^rar llw t^nheraltv of t alifornia the joint InaHtutlnns 
of the Stfttr of Indiana Indiana Dniversltv and Pnrdne 
TTniversItv—and Wrslexan ITnlvercItc the last named a 
('oilege 4 

In the first port of the report the pre«tdeot of the 


houndatioii follows up live bulk tin on Medical Education 
by H paper on the lielAtInii of the University to Uic 
Medical School in which h* culls utt<nition to the resjuui 
sibllilv utluchiiig lo any college or university which under 
takes me<hcal educallon 

Tlic second |)art of the rc jwirt Is a careful attempt lo 
slate Hh existing cauoes of frklioii bctwL*en Hie second 
ary scIkioI and the college niid the Iuhs of educational 
offlekmy In the present iitelluMls of bringing pupils from 
the school lo the college I he t'ornplaint of the college 
against the secondarv schcHil and the complaint of the 
gecondary school against the college arc oet forth 

An extremely Interesting ]»nrt of tlie report la a state 
incut of the observations of Oxford tutors upon the 
preparaiicm of the HhcHles Scholars TIkj strong points in 
the AnierUaii boy's preparation are readily seen by thrice 
tralneil teachera, and the weaknesses which they find point 
directly to the sufierfic Inlltv and difTiislnn of tlie work 
done lu the American sfM*ondiirv school and college 

The president of Hhj 1 oiindatloii urges that this whole 
question be approached hy secondary school men and col 
lege men In a spirit of ro-of»eratinn Neither the err 
Hflcate method of admission nor the piecemeal exaraina 
tion imlhud have in Ids opinion solve*! the problem He 
urges that the collegi must find a solution which will test 
belter than the trrtlfleato or the pleoeraeol examinattfin 
the fundomeiitnl quHlIlles of the student, and which will 
at the same time leave to the high school a larger roeas 
ure of fr*!edom Hr rccommemls a combination of cer¬ 
tificate and exHininatkms the latter of a simple and cle- 
mentarv chariu-ter hut lallbig for a bl|^ quality of per¬ 
formance without whkh the candidate wiU not be ad¬ 
mitted For example under this plan the Hqj wl» cannot 
write good Mtomattc English would not be edadttad to 
coUeft at aU, bttt would bo lent bacl( to tin loton d aay 


school The entrance requirements recently adopted at 
Harvard are quite in line with lliesc rccommendatlonB 
The president of tlic Foundation urges a co-operHlion be¬ 
tween the secondary school and the lollege not ns uii 
related institutions hut ns two parts of a common system 
of education He argues that the interest of the great 
mass of high school students must not l)c sucrlflced to 
the interest of the minority who are Imjking toward (ol 
lege He insists on a larger mcanure of freedom for tlic 
s4?condary school but on Hk; oUter hand hr argues that 
the interest of the boy who goea to *Ml1rgr and the Ikij 
who goes from the high sehtwl into business are alike con 
served by learning u few things well, not by k andng many 
things sutveTflclally The boy who has obtained Bueh In¬ 
tellectual discipline Is a fit candidate for college, whether 
he has studied one set of subjects or anotiter without 
this Intellectual dIsHpHne he Is unfit alike for college 
or business It U therefor^, In the opinion of the preH- 
deni of the Foundatkuw the jplaln duty of the college, at 
the present stage of Attwrlcan* odncathnuil development, 
to arUimlate squarely with the four year high school and 
to leave the secondary school the largest freedom so that 
It may educate boys, not coach them; but nt the same tlm« 
to require of the candidates for admission tests vditeh 
rest upon high performance In the clrmcntaTy studies 
and which mean mastery of the fundamentab In stich a 
program lie* the hope of scholarly beltermcmt and of 
civic efficlrjicy for both college and high schocl 


On Uu Rttb of :lprn the railroads of Russia 
wlU pa*a under th« control of tlie Tmpidal Husslan 
Teeh^al NoHety This day also marbi the opening ^ 
an fntematioNal mpoHHon la Rt PHarahsTg drtoM 
poHIcvdaity to the anbUoatkiii af aUctriifito to to&iaad 
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The Gold Dred^ing^ Industry 

Old and New Fields for the Dredger 

By Charles Janin 

It U the contention of most engiueera and operators Llaard. Three new dredges are In course uf construction some catent* wilti results nut altogcllH r favorable [>9w 


famiilar with the condlUons» ami in undoubtedly true to 
a great extent that tUc limits of dredging areas In Cali 
fomla have already been fairly well defined, and that 
the greater portion of tlie field ib contmlied by tlie large 
interests Utlirr engineers are more optimistic and believe 
that tracts Which have previously l>enn passed over, or 
reported on unfavorably, when prospected some years 
ago atlU liold j^ossibilitles for iltc futurr With the great 
advance made in the industry and the development of thr 
modem dredge, from the earlier successful boats with 
their 000 cubic yards per day capinilj to the boats with 
lO-foot burkrU and the estimated capacity of 300 000 
cubic yards per month, and the reduction of working 
costs, under favorable condlUonst to less than 3 cents 
per cubh yard, it Is obvious that arena which a few 
years ago were considered too low grade to equip with a 
dredge will under present conditions, again attrait the 
attention of Ihooc interested in tlic dredging industry 
111 Alaska there is n growing demand for dredge*- of 
tile smaller class, having SJ'/i to ^ cubic fool bucketo a 
number of which have been liisbilled In tlic last yuir 
and several of which are planned for 1911 In addition 
to tliese smullcr boute, the Far North ^nn boast of one 
of the largest dredges yet constructed a Marlon 16 fool 
bufket dredge installed on the Boyle conrpjision in ti»c 
Meason of 1910 This boat has a total weight of 900 
tons and will dig approximately 10 000 cubic yards t>er 
day On this same property a Marion 7 foot bmkit Iwit 
has been successfully working since 1906 and is still in 
good (onditton for the pivsl wiisnii it Is said to base 
averaged 3,700 cubic yards per day 

Brbld<s the possIbJlItv for new dredging arras In Cali 
fornlrt and otht r wesUrn states nnil in Alaska (be nt 
tint ion of drcilge operators has Ixtii attnicted It (lit 
many op]>or(nni1ie« for the installation of dre<lgeh In 
ftiis igii connlrbs Murh in It rest has Inen manifested In 
Silwria of hit* and a numbt r of American engineers 
have bet n engaged during thr [mst veor in tlw cxnndn t 
lion of Silicrian gravel projarficH \ number if not 
all of these rxainlnHlionh rrsuUed unfavorably some on 
account of the low grade of the gravel otlwrH because 
of St verc businrsa conditions or exorbitant prices lnijKi<«ed 
by tlic owners 1 lowt v er there Is no quest Ion tho t so 
far as operating conditions are <ontermd there are areas 
of gravi 1 tn Siberia (bat (an Ik* pr ifltnbly worlo d Recent 
rejMirts from the dredges operating In Siberia show nn 
InerenMd working tfllciemv Ivoth In the yardage handled 
and (he percentage of g<ild n covered p< r dredge 

lUcent cngsgcmentR of experbneed englneera for West 
\frlen indicate that It is Ivelng more si rloiiKly <onsld 
ered as «u attractive Held for dredging Investments 
SofTH of ttve first dredgv s then ns in other fields were 
failures but the employmtnt of competent men Is the 
first step towiMxl obtaining n liable knowledge of exist 
Ing coononih NUfHtians, and securing the installation 
of suitabh dredges yrflefi they are warranted Tiila 
pratticc If more oftArf ^fii)0owed would save investors 
much moiKv and give tone to the mining 

business in general ^ 

ft inav lie said that th< dredges placed 

in South hnrr been iiilpnifltable This has 

been due In pari to a failure to reeogidw or to prop 
crly appreeiwl* the dlffleiiUies of Installing hiid operat 
ing a dredge under the conditions existing In South 
American countries and In part to equipping a property 
with imawitfddc dredges on ground th( value of which 
was oplimlslieallv guessed at rather than determined by 
careful aampllng 

The most lm|>ortnnt dredging work In South Amerba 
is that on the pnq>rrtv controlled bv tt»r Orovlllr Dredg 
Ing ltd on tin Nit hi River In Colombia The area 
was enrefiillv examined h\ (npalde engineers and Is 
protmbh the Aral South Amerlenn property to hr drilled 
and prospceled (n the fiyatrinatie manner tn which such 
work is done in California Over 300 acre* were proved 
to be profitable dredging ground The company hni a 
eonceaaion of ?3000 acres, the greater portion of wM<h 
hag not vet heen prospected A hydro-eteelrlc plant has 
been built and nn 8V table foot bucket dredge (California 
tvne) with steel bull will he built 

Tn French Guiana dredging haa heen tried so far on 
three rivers only the Cardbo,. the Sparwln and the 

• ( ondTHPrilartirlo In thi Mininf} nnd t^rientifle 
lYrttJt of IKt list into 


Th* DlooK Sli^nal on iho Now Paria Subway 
Thi WtK^t signal system used on the new Parte north- 
ooulh subway Introdurea an Improvement over the former 
practice When a train te stopped In the tunnel, Ml the 
other trains on the IhM arc stopped and also in the tun¬ 
nel It (g desired to prevent this and to allow the other 
trMns to reach the next station before atopplng 
A speclAl green Ugfiit tenovm os “permlaalve algnoh” aUows 
of dotng this. At the entrance of the block there are 
thwe signal lights* vh^ia, green and red and at the end, 
wtdt« and t double red UfCht When the train leaves the 
itatkm* It antomatteatty titrows on the doable rod oat- 
golDf Mcnhl so ^ If « tfsUi comes In the war It ^ 
the Mrtrsao* (pirmtoshe) wMA mn 

that ft t«n ^ thfr itMkWh but that there te • train 
to !<** Htonel The rear train en^ 

itor jttttete M th sMMM ^ Iv tt* dlMdt ind Mito 


In thewe places an Indlcutiun that the first rrsuitK, citlier 
In dredging or In prospecting have been encouraging 
Hkfc are in hrench Guiana oUier rivers cquull} rich 
Vccordlng to the iatcht rciMirto, a new dredge oiicrating m 
Ruche Creek carefully prospected In 1908 has given un 
output of H kliugraiiimcs in March and R) kiiogriiiiiincs in 
VpHh 19)0 (1 kilogramme of this gold is worth about 
$i00) £x|h rlincntH extending over a pv ri oi of nix 
months were made with an Fnglihh dredge of 1 (H>0 < nine 
meters estimated eapadtv « dav but which jvving to tllf 
iU ulties of u|M ration was unalile to wash niort than 
from 300 to RW tultlc in in hours Tlic#f <K]K.rlmeiits 
are said to have demonxtrated that the <ost <tf operation 
ill handling this amount of gravel was from HO to 4^ cents 
|H r cubic yard 

An entertaining account of Iht ( ohifields of 1 rtmh 
tiulano,” by Albert Bordeaux from which tlw above 
paragraph was abstracted iipiwars nt Ibc I rniis \uur 
Inst Min Fng for November 1910 

In British liuioiia dredges arc sueexssfully o|>erated 
wlw re tile gravel lx much btwer In gold contpnl tliiin 
Mmt of hreneh Oulnna It inigiit bi that belter nsulls 
touUl l»e ubtulned In h nneh CfUiaiia by employing con 
vict labor but thus far rxpiriinenU In tbiiv direction Imw 
l>een far from encutirugiiig, aiudlur nlttinpt js lo 1 m 
made on a placer near S Jean du Mnrnni 

In Dutcb Cvulanii golil dredging bus been carrhd on 
along tlie Saramiuu and Murowijne rivt r» with small 
Holland built dredgea 

In Mexico several gravel areas have h 1 (imes idfrattid 
attention A dredg* was instalUd at Suaejui (iraiidi 
Sonora, some years ago but was not u succxh Otiu r 
places in Sonora along (lit Vuipil River luar IomkIii 
ind San Antonlu wt re jirnspoded vtilb Kevsloiu drills 
«ilb indlfT(r(itt rcsiiHfi A prospteting party is now 
dnliing nt tlie latter pla<« but njMirls from It an not 
(iu*oijraging I he dry plavx rs of Altar have ikcn brought 
iiitfi promiiKiiec reetntly by the success of Uic (^lunnir 
drv washing machine In Sinaloa th» r< art phm s 
where It is (luiined that the ground could In proMably 
dredgid The prrstnt outlook for gold dn dging in 
Mexico lamcver Is not brilliant 

Am nig otiur fl« Ids that inny bt meiifloncd as offering 
piissiiiilttks for gold dredging art Korea Cliina and 
lli( I hilippiiic Islands In Korea texte have been initde 
of gravi 1 areas and it hu n eently been reported that 
a dredge la to be ended In China there has been no 
dndging hut < ngineers consider that there arc areas 
in tiie northeastern part uldch are worthy of Investlga 
Hon Ihe onlj siiecessfiil dredging In the Pliillppinr 
Islands has )>ern tarried on In the P»r«rale dlstriet 
whi< h is slluHted in Hu northern part of !hi irovinte 
of Amlvos Camnrines on the eastern coast of the island 
of I uxon It US Iwen des( nbwl In ‘The Mineral Re 
sourtrs of thr T’hillppin Islands publisht-d bv the 
nivislon of Mines of the Bureau of Seienie Phe placer 
ground in the vlelnlty iif 1 ara< nlr generally consists of 
aliout four or five meters of barren clay mixtd with 
organic matter overlvlng a varying amnniit of gray 
clay carrying small quantities of gold Below Ibis is 
nn irregular la>er of sand and quart/ pebbles m places 
nivowfng large amniintH of free gold Oredging opera 
Hons have been tarried on bv the Paraeale Cold Dredg 
big Co, a New Zealand eorpornlion thr Stanby Para 
rale Co whose dredge Is at present shut down and the 
Philippine Gold Dredging Cxv which bought ft dredge 
originally erected on thr islHnd of Masbntr This Inst 
dredge was found unsidted to the ground on thr Para 
cale Biver and was again moved this time lo the Mala 
giiit wlierc It is said to t»e sucressfuily worked 

The Parocftle River Is really «ti arm of the sen with 
n tide rise and fall of some 5 or 6 feet The flnt In which 
It runs Is perhaps a mile wide near the month Tt con 
tin lies ahont the same width for a mile or more and 
then spreads out Into smaller fiata with ranges of hiHs 
between The total area avoUahle for dredglug In this 
flnt is estimated at 1,300 acres The average depth Is HO 
to +0 feet on the lower river; but higher where the 
Stanley dredge U working the depth Is considerably less 
Tlie Malagiilt River which flows Into the Pacific not far 
from tlie Paraeale has been prospected with hand drills 
There Is a much larger percentage of gravel and hcATy 
material there than on the Paraeale Several other 
Streams In the onme district have been prospected to 


going light When the fore train reoebet another station 
it annuls one of the red lights. The bock train te atm 
stopped by this rad light hut tt knows that the fore train 
hu now reached a station When the front train leares 
it# sUtlon It puts on the white light for clear track 
as nsuol The graen light te here used exceptionally u 
a **permlulve signal** so u to allow the rear train to come 
into the station, hut It con go no farther as it Is stopped 
by the double red light or the single red Thus the 
principle Is kept of separating two trains by two red 
tights, but the two are now condensed on the same out¬ 
going aignal By this method all the trains can alter the 
HtathHif in front of tbemi even If om should be blocked in 
the tunnd, and the pasMogm can be discharged. On 
the old system when one was stopped In tunnel, 
all the others are Bhowlse ftoppod ana coold Dot enter 
the gtottona. 


Iiilte and rldgib divide Hie tidewater streams, and ex 
(tpl where (leand tin iiutives fur growing licmp, 
lire covered u(tb lieavy tiiidwr and a dense undergruwtli, 
o that proMjKding U diffiuilt 

In Burma tlx rt arc nutnenni', gravel areas, some of 
wblth have lx<n worked for gcmratumti by the Burmese 
hIh) einplu)<d a rude niethod of ground sluicing A 
number of tlusc art as have Ikui more or less Iborouglilv 
prospected uful several (indgts have lain built, u hum 
l»er of which wt re failures Vt cording to J Malcolm 
Miulann in t jUI Its Ccologmil Ouurruits. nnd Oe<H 
gruphUul Distrihuti >n i 

Of all Burma s nuiiurous auriferous alluvial ch posiU 
none has lam (Nuisldert d wurlliy of cxlcmltd trial <\ 
trjit those owmd by the Burma Gold Dredging 
uIhwo Myltkymu Ihere three dredges were at work in 
1907 with results considcrc*d so sntisfudory tbiit ii tonrth 
dredge of gnatcr capacity was lieiiig InjiR 

higurcH for Dm ]>asl ytar arc not at prtscift obtain 
ubk but Hicordtng to hu url i» b in thr ttmn f Jtnr 
iuft in Novtinber llMMl Hum tbrii drvdgis vvurkLtl 
SIX days a wixk for an nvtragc of 4-0 weiks am) turned 
over a total uf 1 018000 enbie yards for (he year with a 
(olid recnv( ry uf £TJ000 ()|ltok5J0) or 8 (cnts jm r cubic 
vard Ibe ojh rating rust including niiiiiagenient is 
glvin at J'j ('Olds i>rr cubit yard II is posslide that 
ilredgcs wlH l>c plmed tm (diu r pr>\urlici, a CnUfornni 
(y jK Bueyruh 1 k)h( has m fact Iu< n ordered by the 
Mewaing Gold Co T Id 

In lapan att vrding to a n pi*rt nteidiv Issued by (la 
Bnr( an of Mlm s 

from i nrlv Hums manv jvl m r wurkin^,s Iiuv « Ih t ii cur 
ru d on in tin river (irds ()r Irrraus along the river 
ulcs m liii fll trills of Ki si n Wakiivit Hiiyukftwii 
Mxkavva, > isbiiiogow i il Rtiiidly (liiv have Ih gun 
to Ih worki d ni riirinv loiidiHr in Hh Hidiktiido, and 
(Ih lliver Killing in 1 orniosii I p (o (be present time 
onlv IIh surf hi e plaiers Iiju i n leivi d attention for 
h hb h rraw ri no gold dn dgirtg or underground work 
Ing lias been alleriipted liic largest nugget ever found 
in lapftu weight d onlv ^7 J ounces and was found In the 
gold Ih wring gravel ftt ^tsashl The greater part of 
tlwse (b po its an In tin Aliuvliiin while u few of them 
art disc ovi rial In the Dtluvliini yet we never find any 
Iirtlary piaicrs 

Tn tropluil countrbs then are many drawbacks that 
should Iw thoroughly understood by anyone pur})osing 
to invest in mining pro^nrlies Often rough mule trnJte 
are llii onlv menus of enti ring a dUtriet and the trans 
portfttion of heavy ina lunerv would be im|>oHslhIe until 
some kind of t rood vvas built Attempts to seetlonali^r 
dredgth iiavi not Ih eii as suiusKful mh wilb itlier (Ins es 
of mining nuu hincry In Culana the only means for 
1 ransportatlon of m«i hinerv along the rivers ifl \tv 
canoe One dredgi failed lo reneh its dcstlnnticm lie 
(ftusr the hid! pieces were too large to lie taken over 
(he first rapids Tliey arc still to be §een along the 
trail The nlletnpt waft made to remedy this low by 
building ft wooden hull on the ground but hi that oli 
mall Inserts and wornui destroy wood in a short time 
I tie next hull ordered was made In amallcr pirei s 

CKmatie londillms in the troplen are generally trying; 
(he hi avT^ rnlnst »rnis during tin* long wet seagens and 
man rift and iM*rl Iver! are to be contended with The 
Inefflrieney of native labor te also a serious matter 
though tn some < ases it has been possible tn Inslniet 
natives to opirnlt a dredge with a white overseer in 
luntrnl TIk n Is always dlfflrtiRy In fieeiirfng and main 
tnlning nn cfflcbnt and honest fttaff of white labor so far 
from home and It 1 r generallv neecssary to have a 
reserve eorps to fall hnek on when occasion requires 

One engineer who has dome Interesting figures fn>m 
an extensive examination In Colombia, mentions that 
his white Assistants were incApaeltated 16 9/H per rent 
of Ihe time from sbkness On another trip llw* young 
englnc'cr in charge tontrnetrd n fever which pn>ved fatal 
Tn forrif^ countries as rlsewbrre In imking Investment# 
in dredging much money may be saved nnd disappoint¬ 
ment avoided if prospeetlve Investors will insist upon 
having report# by experienred engineers rather than 
listening to the ftdvlee of optirnistlc Inenmpetents, and 
going blindly Into eiitf pprlses that, to be an e(?onom(c 
success, require experience and good Judgment In every 
phase of the work 


Electric WorKs for the ProducHon of Cnst end 
Tor^ed Steel 

Am electric steel work# bo# been Installed on a Urfe 
scale at Donimcldange I uxemburg Tt produces cast 
and forged steel nnd 1# now running at full production 
Three blast furnace# give 330 ton# of Iron per day For 
the steel procc##, 'Wellmann Talbot beating fumacea and 
Kjellln electric fumacea are uoed. Two of the Utter 
are now in operation for use on olnglc-pbaoe current, and 
a third furnace 1# adapted for three pbane current. The 
plant makes extensive use of blast furnace gas for running 
gas engines and also as bMler fuel Steam turbines are 
run from thd boilers Fspcdally noteworthy are the 
large Augsburg gat engines which are of ■T>edal design 
for use In operating on tbe blast furnace-gas. This 
1# first poaaed through Krubbert before goi^ to tbe 
engi ne t. 
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SCIENTIFIC AMERICAN SUPPU^MBNT 

TKe Famous Astronomical ClocK of Venice 

The Church of St MarK and the Torre dell Orolo^o 


luK attention of the entire dvilixed world was recently 
■ttrarted to Venice the white swan of cities, by the 
news that the CumpKiiile one of the art hlteetural at 
tractions of the nnowntd pla^a of St Mark which col 
lapsed and wiis a heap of ruinw in 1009 has been success 
fully rebuilt the dUaster was attributed to the Inse¬ 
curity of the foundations in the swampv Iwttom and it 
was feared that oilier liistornal hlrurturcs fronting on 
thr hhow jdnee w< rr thrt*ntened with a similar fate The 
fact that this would hr regarded as a catastrophe of 
world wldi i^nihdiiKC Induced the Italian govemroent to 
invcstig dt IIjc t ndilhins of these historical structures, 
whieh iniliidt thr Doges pidiice the Church of St Mark 
and the I orre dell Orol iglo (< lock tower) so called from 
its heing thr locHi ii of the famous Astronomical Clock 
of Venice 

This last It lined Ituilding which is seventy feet in 
height end is f s Hd white m irble with detoratlons con 
sisting of p nil Is of colored Carrara marble and mosilcs 
of gold and 1 ipls la/ ill was erected for business purpose* 
as early a* tlie fifteenlb century the archway in the cen 
ter giving access to the M^rrmui the commenlal center 
of Venice where the principal stores are to be found and 
the iiest retail trade Is carried on Pietro f^ombardo was 


Dx Charles A Draatl 


Projecting from the front of the tower above the clock 
is a balcony, in the center of which alts the Virgin Mary 
enthroned, a gilded figure, on a background of blue and 
gilded lattice patterns holding the Infant Jesus on her 
knee, the figures being flanked by two doors, orerlald 
with gilded work Four times a day the doors open and 
a procession makes its appearance from the door on the 
right, first an angel blowing on a golden trumpet, then 
in turn the three kings or wise men from the East— 
Melchoir Caspar and Balthasar Each In passing raises 
hU band and bows his bead. In salutation of the mother 
of Qod, enters the door on the left and disappears, the 
doors closing after the last figure has entered The pro 
reshlon mores before the Virgin at three six, nine and 
twelve o'clock and our special photograph showing this 
portion was taker at the motnent when they were passing 
in front of the tnront. On a console above the canopy 
under which the Virgin sits, h» « massive figure In 
bronse of tl»e winged Uon of St Mark Surmounting the 
tower are two bronse figures of Moors -the “bronae 
giants of Venice”—who strike hours and quarters on two 
large bells, hung one within thr other 
It is related of these figures that on one occasion, some¬ 
thing having gone wrong with the striicing mechanisms. 


per nUnute, but It wu found that fiOOO rerotuttoiu wu 
sufBdent In this work H was not eoagbt to ue the 
Inertia of the gyroeeope directly for the tteadiylBg, but 
the gyroscopes were employed for automatic wofklng of 
the rudders charged iritb balancing the aeroplaiM at 
each Instant To carry this out, toe gyroacopes wore 
placed In a case which could turn by trunnloDS about an 
axis perpendicular to the rotation a^ oV the gyroeoope. 
If the trunnion axis is placed in the direction of moving 
of the aeroplane, for instance, and If the aeroplane 
tends to Inc^ue upwards or downwards^ the gyroscope 
reacts against this InUlnation by the movetneot which 
It has around the trunnkm axis. Such movement Is 
transmitted to the rudder by suitabJe oonnecUoo. A 
first set of tests was made with the gyroscope and the 
rudder mounted together on a swinging frame like a 
large balance arm and working from a fixed point. 
J be governor took the wind from the biowlitg maohiae 
lined in Colonel Renard s experiments on airship models. 
Under these conditions, when the balance of ti^ syttem 
was disturbed cither by shifting movable weights on 
the arm or by bearing against this arm, it was seen 
that the rodder wqrk^ by the gyroscope gave the 
equilibrium automatically A second series of tests was 
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Ihi (irrliitect of iht lower which wms built In 14M the 
(>» raih lide /iIao bull! in !he style of his school 
wen II >t ended until thr beginning of thr sixteenth cen 
lury 

1 he first 1 1(M k iiihtiilird in the tower was made by 
(jiovan P lolo Hiiwidl of Reggio and Gian Carlo, his 
hon tint ill ITjO it wns badiv dnnuigcd by lightning and 
terrHiiim of Bassoho reconstructed it In 1774 Evelyn 
in his miinoirH under d ite lfi4> evidently refers to the 
first (lotk wlun lir dtsirJlHi it iis next to that at Stras 
1 nrg for its ui m> inoviinrnt'f some of whuh he men 
lions his d(.(rlpti(in indli tting that many of the fra 
tures of thr i ngii it iloik Hhvc bnn embodied in thr 
pnsent tiiiirpirce 

Oiu of our illu IniLliins stuws the gre it (1ml of ttir 
rIfK k nnd the Hut >mntn w ith winch It is siirmoimtrd 
riie dial Ik i s on its outer circh the hours from 1 to 19 
In Arnlm flgiins twii,i rejialid nuking the twenlv four 
lumrs nsMi in th< Italian ystrni of dividing tUnr but 
stibdl\id«(t it nmUr them (onipn h< nsihle to those neeus 
lonied to otlH r mil bids of division Thi Inner circle 
^hows IIh signs of Hh riMlinc and revolves at such speed 
as to hIiow the months In their relation to the period 
The hour h indirated b^ the single hand there being 
but one in aicxirdann with th< old system of clock con 
slriiction The lindv of this hand Is concealed behind the 
center of the clock only the point in the form of a bias¬ 
ing aun showing lieyond the gnxive Iielwern the first and 
second rirclch In whUh il travels around to point the 
hours The center of the dork Is of black enamel 
spangled with gchien stars to represent the heavens Its 
center Is occupied by a golden sun around which a 
globe, half black half gilt makes a complete revolution 
In twenty-nine and a half days, reproducing the phases 
of the moon. 


rub K\MOUS ASTRONOMICAf CIX)CK OF VKNICE 


an attendant went up to investigate Incautiously, he 
ventured too near the hammer of one of the gfanta as It 
came Into a<tlon was stnuk on the head and hurled to 
death on the pavement of the plasa Our photograph 
shows the figures outlined against the sky In the act of 
striking the bells 

At the Fran co-British Exhibition, held a short time 
since in Ix)ndon, a model of the old dock with the tower, 
twelve feet In height and closely following Its construc¬ 
tion as to materiak etc was exhibited It was beauM 
fully executed and reproduced exactly the movements of 
the celebrated clock 

It is to lie hoped that every precaution will be taken 
by the proper offldals to ascertain whether there is 
really any risk of further damage to the buildings 
grouped about the square of St Mark of the nature that 
pcfuilted In the destruction of the Campanile The world 
ran ill afford to lose such specimens of the merhanlcsl 
HkiU nnd artistic taste of bygone generations as the dock 
tower we have |ust described and the remaining edifices 
that make the PUaa of St Mark In the city of the Doges 
an object of Interest to artistic pilgrims and students of 
human progress from all over the world 


G^rroacopw Kxxddwra for Stwadaring Awroplanw 

ni^Ht 

New experiments have been mode In Franca by M 
Olrardvllle In tbe use of the gyroscope upon aeroplanes 
for steadying them when in fllgdit The author carried 
on experimental work at the Chalals-Meudon ndlttary 
aeronautic^ estahUshmeot near Paris The gyroaeopcs 
used here a ere constructed by M Delaporte aiui iht re¬ 
volving mass WfdglH At kilograms (U% peandi^ 
kpeed of ToUtkm can reach 10,000 to IfjOOO fgnol p tiosM 


made by transporting tbe whole lu the top of tbe Eiffel 
lower and operating under violent and often Irregular 
winds of 40 to 40 feet per second The resutts were 
identical with the foregoing It should be remarked 
that at the lieglnnlng of the present work, tbe tests were 
hindered by tbe fact that under tbe actira of the gyro¬ 
scope rudder, tbe balance arm swings about its pivot 
and these movements may be very strong Such effects 
uere^ however all eliminated by using a dash-pot com- 
posed of a flat plate worUng in a vessel of water 
After making the above* tests with fixed apparatus, 
M QlrordvlUe proceeded to try actual flights, ai^ placed 
gyroscope rudders on aeroplane modeb, first unmanned 
and then upon aeroplanes without motors, mounted by an 
aeronaut, such as were used for simple ^dlng In former 
aeropUna work Such tests showed him that even with 
small skest, having but 19 square meters (199J fquaie 
feet) saiface, the air reactions on the surface wem 
enough to replace the effect of a dash-pot, so that In air 
flight tbert waa no oadUatlon noBoed. He nude k num- 
ber of flights, nnbalanclnt tbe aeroplane sUfUng the 
weight and worldog in irregular winds, and found that 
tbe gyroscope rudder always worked In the desired di¬ 
rection and enough to bring bock tbe equUlbriam. At 
presMit be is engaged In making experiBcots iritb aero- 
planea carryini^ motor at tbe Vlnottmes estakr- 

Rshment at Paris, add Is havliif encouraging rsgultai 
During thw first tests the motor eperated the gyroecopef 
by flexAde shaft and IMetkHi r^ers Binoe then he 
adopts another melkod and seenree good SemHi if 
using an extra hvfice df smaU dlamoter vridch Is placed so 
•* »rta4 ll«» a, piJi 
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SOBNTIFIC AilERICAN SUFPLBUENT No. 1635 

The Py^my People of Africa 

Prof Starr’s DUcoveiiee in the Jun|(le 

Bx Ethel Claire Kendall. Ph M 


lx hto Preface to Scfawelnfiirtlt’i **nw Heart of 
A/rlcfti'* Wlavood RmuIc lunaiaes that tht pjgmUM were 
the orlfbul Mttfee of Afrke and that they *iDaj be 
considered m the scattered remains of an abori|[lBal popo- 
Utka BOW becomlnif extlncti and tbelr isolated and 
q^ndlc mdstenoe bears out the hypotbesU” i a supposltkm 
corroborated by De Quatrcfages. who thinks that former- 
these little people "formed populations denser and 
more oontinaoa^ that they have been crowded ba^ sep- 
aratedf dtrldeds superior racea," and again, "whenever 
eae meets with thra to-day one sees them retreating, and 
often dying out” Keane* In spite of his cut-and-dried 
hi M e of desemt, holds a bke virw regarding the com 
■uni ties of little peoide as "all bdog scattered frag¬ 
ments a prlmeral dwarfish racci who are to be regarded 
as tike true autochthones of equatorial Africa ” Stanley 
dweUf upon the same thoughts "These little people have 
roamed far and wide From the N^r banks, 

with successive waves of large migrants, they have come 
to pitch tbelr leafy huts In the unknown recesses 
of the forest" "Their kinsmen are known as Bushmen 
hi Cape Colony, as Watwa in the basin of the T ulungu, as 
Akka In the Monbuttu as Balia by the Mabode, as Warn- 
bnttl In the Ibum* and as Batwa under tbe shadows 
otf tbe Lunae Montes** 

Of the nb^ gtfing to make up tbe sum of this com 
mon dwarf race in Africa, the bulk of material accumu 
lates about the ^kk(h the Obongoy tbe Bofwa, and the 
Wambmiti and still another small people, the Bwskmsii, 
oonceming ubom much has been said and written by 
way of contradictory opinion as to their connection with 
the members of the accepted pygmy race The first of 
these the Akka wc are told appear to occupy a con 
tlnuous area and to number nine distinct tribes, each 
with its own chieftain In comparison with tbe other 
races niuong whom they live, Schweinfurth states that 
they differ from them in scarcely any particular beyond 
the matter of height utid in the tone of the complexion 
which li redder or brighter In nhode He measured six 
adult males and a bo\ not yet grown None exceeded 
mate ially a height of four feci ten inches His state 
ments are verifl^ hy those of Marno, Glglioli ChaillA 
Long and Voashm 

Junker fell In with the Workna whom he assvires us the 
the same rs descrilied hy Seweinfurth though they call 
themselves Aekua or Wt?<*kua Indifferently in distinction 
to the nanc Akka or ItckUtkkt given Uwm by the Arabs 
and Ajfff/t by llw surrounding natives They are feared 
by those In Ihelr licinlty and phk and choose which tribe 
they will live near avoiding some consistently and neigh 
boring with othem whose chiefs frequently engage their 
help in warfare Their custom is to horde together In 
smnll communities rarely exceeding one hundred Indi 
vlduals nevertheless they have made their presence so 
thoroughiv felt in their outskirts that they oftentimes 
stick an arrow into a bunch of green bananas, where 
npon the rwner not daring to pluck it, leaves that par 
tiniiar cluster to Iw claimed by them when ripe. 

Dn (halllu in 'Equatorial Africa and tbe Country of 
the Dwarfs,” speaks of a tribe of hunters In the neighbor 
hood of the Nlemboiisi totally unlike the Askango 1 
whose territory thev live These Ohon^o frequently move 
from one place to another always taking care however 
to stay within certain confines They plant nothing It 
is not unusual for them to steal from the Athango then 


decamp Immediately to some more remote part of the 
district Yet, in spite of this, the A$hftngo are kind to 
the little folk, even appearing to like to have them in 
the nefghlwrhood inasmuch as they can get exchange of 
tneat from them for the agricultural products and manu 
factured articles suih as Iron Implements, cooking utensils 
water-jugs and the Hhe The Athango and the Obongo 
however do not Intermarry Their disposal of the dead 
Is curious The corpse is put into the interior of a 
hoUow tree, found somewhere deep In the forest, and 
the opening Is dosed with leaves, branches and earth. 
Sftfll more Interesting is the account vouched for by the 
Aakmugo who say that at other times the pygmies turn 
the current of a running stream In order to make a bole 
In the river-bed where they may place tbe body, and 
having sultaHy covered It allow tbe water to regain Its 
aoeualoined course. Their dialect presents a mixture of 
thdr own original language and of that of the various 
tribes with whom they bava come In contabt 
•Tn Darkest Africa** Stanley makes tbe sUtement that 
tbera Is no evidence of polygamy and every evidence that 
temeatk ticf are strong among these llttie people Fach 
faikiHy haa Its own hut, a low structure of the shflt>e of 
an om figure, cut lengthwise, fashioned of the stalks 
and latrsa of tbe phiynia Other huU—those peculiar 
to tbe irombulri^re eletated and made In a cone 


Aapt rannlDf to fi sharp l^nt from which emerges a 
Dooirtt support projeettng aWe tbe graw-thatebed roof 
The hato are usua^y ammgad In a circle with the doors 
vaiyhw IfOm two to three feet tn bright, facing Inward 
a hat la the een^y acoupM by the chief and his 
fattfo Thasa mhiiatttre kffiagea aie ptantod In the midst 
afM fpgtik beteral mflea dMmt hrm a tribe of agricul 
toftfl aborigines atid It U not naeoitHttofi occurrence for a 
dearinf oenpM by W|r Matirg engaged In image 
a! 0# ^$^ to be sermt^ at bsUffva|Gi by a« many as 

kMi m H Wh nnl ^ banM mm tfri epprpacbes 


in tbe roots of trees acrou the track leading to it and Stanley relates, further, that be met with two types ol 
at a dlatanoe of approximately five hundred yards, while dwarfs, tbe indiyiduals differing from one another In com- 
within a hundred yards of the camp, along every trail plexlon shape of bead and In facial characterlsUcs 
leading to and from it, is a sentry box large enough to "Whether the Balioa forms one nation and the Wambuifi 
acoonunodate two pertoos and with a door facing the another” he says, Sve do not know but tlicy differ ai 
track, placed there as a toll gate for caravana. The much from each other as a 1 urk would from a Scandt 
occupation of the pygmies is banting and Ashing, and navian He captured one of the dwarfs said to live 
scouting for their a^eultural neighbors, who, from the north of the Wakuma country and later four women and 
nature of their pursuits, are a settled oommuntty They a boy, one of whom evidently belonged to the Akka foi 
are keen woodmen I^rge game they stalk in bodies she had "small cunning monkey eyes close and deeply 
and bring down by hatting with hundred of arrows tHl It set The other four pnsseosed large round eyes full atui 
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PROP SFAllR AND ONF OF THE PYGMIES 

falls Game smaller or leiui agile than elephants buffalo prominent, brOH<l round foreheads and round faces stnall 

and antelope, are trapped in pits covered lightly with hands and feet wllh slight prognalhisin of the jaws 

sticks, leaves, »d earth, and surmounted by a shed like figures well foniMcl lhougl» diminutive and of a bnek 
structure wIBi the roof suspended frmn a vine In order lint complexion Tlie monkey-eyed woman had a re 
that It may fall at the right moment Animals stiU markable pair of mischievous orbs protruding Ups over 

smaller than chimpansee, baboons, etc., and birds, are hanging her chin a prominent abdomen narrow flat chest, 

captured In bow-traps fashioned in such a way as to sloping shoulders long arms, feet turned greatly Inwards 
stranrie them. The weapons of the dwarfa are tinv bows, and very short lower legs at being fitly ch iractcristlc of 
and arrows tipped with metal* sometlmcfl steel and the link long sought between the average modern humanltj 

polsooeo* as well as spears and probably axes, since and Its Darwinian progenitors, and orrlalnly deserving of 

Stanley noticed that the trees in the vidnity of the pygmy being classed as an extrcnocly low degraded, almost a 
camps were scored with ax ruts The division of labor bestial type of human being One of the women was of 

is practicaUy that known to every people In the state of perfect proportions and “appeared at first to be but an 

barbarlffni the women do the cooking, coRect the fuel and underslsed woman t but when we placed some oi 

the provisfoiis, aa well as carry the household goods when our Zonsibar boys of fifteen and sixteen years old by her 

the camp moves* which It does whenever game becomes side, and finally placed a woman of the agricultural abor 
scarce tn one region; the men employ themselves in making Igi^es near her It was dear to everyone that these amall 
traps for gome, nets for fishing, In working Iron and steel, creatures were ■ distinct race” 

in carving btory* wWeb they cut Into fantutic designs Others who have discussed the Bufow are Dr Wolf 

for braodi^ anklets and neridaoes, and in manufacturing Mr Hlnde Mr Vemer and Dr Starr A number of the 

toe dei^r Friioil with whl<to they mama tbs tips of tbe points made by Dr Wolf have already been mentioned 

lion arroir-h sa da and ky tokkly on the spltets nrii as But their method of drying meat upon stagings over tk 

art «a4e ftoih wood.. firs hsa not bon spoken of, nor their disposal of suet 
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currd meat to the large negroes upon set market days 
Iwld on ground common to the two camps Dr Wolf 
notea the servile position occupied l>y the dwarfs among 
their big neighlKirs and ruiiarks, rmally, llwt the bodily 
forms of tiie Datwn were wdl developed and cntlrel) 
inndr the impression of normal 

Mr Sidney Langford Iffndc emphusirrH tbrlr skill as 
lioHmrn and llic dcadllncMs < f tlie poison*d arrows In use 
hv Ih* dwarfs wink Mr Samuel Phillipa Verner adds 
till furtla^r to our knowledge of 11 m ir rnatmer of life 
It was Mr \ criier who at tin insUgall* n of tb* j/oulslana 
I urch is*_ h >po llnin br mghl a gn up *>1 71 tin from tht. 
( 4 pngo Im Slati t( St loin Ills ininnit if this 

dnm Hsh rnr* is ti be fouiul In an nrtide puhliHlted in 
tbi Ifltnf ^hutfhJt/ for \ugost lf)OJ ami In his Umk 
rritilliil IininLrlrig * ii llie ( ongo Actordlng to in 
f Iinati Ml gi\*n liv him llic /Irt/ico arc ftsliernirn as well 
litiiil nun (lav sprtud llieir lU b<ith those for hunt 
mg ml Most fir nsliing ni>on pole*? under grass sheds 
Hair Ihiws arc of a critnson-colored wood strung with 
riltnii filar while llalr arrows nr* of ImmhcKi notched 
at one end (lotnled nt th* other and coaled with the 
link slbkv gum which nji|MiirH when the roots of a 
I iiph irhi 1 ar* boiled and prrssid Ihtir food range “i from 
lit| p ]t (aiuiis t> while ant including iociisl cnterplllars 
tin I ]« t flrlid in tlrt* son iHsidt^ all varieties of 
\ gc I III ii pr aliic r 

\\ ith n garel to the Ir !ial»it of hunting inonke vs hr 
t IN Ikiw 11m n ffn t clear half an ae re of forest ac ness 
w hii h tlu\ sinteh a iirl ten l>\ f irtv feet and dri\ 
iiig till ni inke \ s ire in their haunts Into tin draring 


dU}Mitch tliexD cMdy m they be6ome cnm *i« h f4 in the 
snare Baboon skins prised for dres«, or In i^ie 
lack of this a vard of pal^flber cloth Some women, 
however and the children, go imdacL Tattooing Is not 
practised among them and beads, brass and copper wdre 
are unknown, but gay feathers and amulets of brae or the 
skins of small animals are used for dccoratlre purpoees. 
the older men wear a scant beard. Such details of height 
and personal appearance as arc cited by Mr Verner 
practically agree writh those listed for all pygmies 
Bantu proverb aptly llluatratcs their mental make up, 
siiarji as a pygmy” 

A rcecnl vlsJtor to tlie pygmy tonds Is Dr Frederick 
Starr wltoac pA|>er upon the same people has but recently 
ap 2 >earrd among F thiiographic NotM from the Congo 
^ rre Slalei A frit an Miscellany’ Dr Starr after a 
Htiininary of the remarks of Wolf Hlndc Bateman 
Stanhv and Verner proceetls to report of his owm contact 
with these little ^>eople that In addition to the numerous 
talilrs of mcnsuremeiitH, deals with the structure of the 
liafwd huU, their wavs of kindling fire by friction on 
wood and thtir eustinn of adorning the person by 
eieejily cut and well marked temple scarring (of the mat 
ling or pbiitlng patterns) * and hy clipping the teeth to 
hliint ]>ointN Although at the c*ommencement of h(s artl 
elt Dr Starr owns to having exjjreteel to find In the 
Itatun t^pkal pvgmNs” and to “have been in a con 
fused frame of mind regarding tliein from first con 
ta t with Ihcui up till now am) that What shall we do 
with the lialu'n has liecn a harrasslng <jueRtit>n” he con 
eludes ”We licllevr lliut tlic Batwa hIhhiUI actually be 


cbMod with the true^py|Mbs of the It4i4 forent^-Hi 
DDcat strepgtheMd by bi« eUborwte coln{Mur^oA of • 
pygmy, a dwarf and » B^hba hejj **Tbiy gro Wfer 
than we ihoold Uke, but In type* fftoft exprotiioDfr char¬ 
acter and mode of life, th^ are the same. Comtancy of 
hunting, absence of agriculture, parasltk] reUtkm to larf* 
neighbors, shyness and distrust, despised conditkm, use 
of the bow and poisoned arrows, adherence to making fire 
by friction, all point one way To^y scattered and oc¬ 
curring hero and there over a large area, they everywhere 
app^r to have been the original occupants of the co>ua- 
Iry ’ 

One otbnologlst divides the African nrgrltos Into three 
branches upon bis family tree of the Homo-Sthiopiciuri 
The riJtiko the IFocAtta and tbe Bafwo—this last brunch- 
Ing off into the Obonffo on tbe one side and farther along 
into the fork of the HotUutoU and the BusAmea. But 
a rlosslAcation of this nature, even in the light of a re¬ 
view brief as tlie foregoing, con be seen to argue a 
somewhat strict division and subdivision not warranted 
by the information at hand Tbe names, the number of 
races, if more than one, much less tbe course of develop¬ 
ment or branching of one tribe from another, is by no 
means dear ns Keane’s table would give us to understand 
Ccrtaitilv in view of t}»e scarcity of actual scientific knowl 
edge u)>oD the subject, the attempt to prove that ^all the 
tribes of Africa whose proper characteristic is an ab¬ 
normal ly tow stature belong tii one and the self-same race” 
(Si hwelnfiirth) is of more consequence than a bard-and* 
fi hI tubulation of tribes within that generalization of 
riux 


Prof, Van der Waals of Leyden 


A Nobel Prize Winner 


7 nr euiinrnt Duldi ))liyshi!it I rofessor Van d< r 
W anN of 1 tvdcM who has just received om of tin 
S )Ih 1 ])rb 1 jiistU (ilihralid througliout kiiropi for 
his I oiitrihtilioMs tu tiu ailvaiu criieiik of sriemt IJin 
n lira htwtvcr is na >rl littk known In tins country and 
IhN is Iho luori strange huauM hls fame largely r»sts 
upon (ii!i it* M nt anti applirotlun of a a* i* ntifi* 

tia ory first proiniilg lUd liy an Auieritan i»hv sn Nl \\ 

( llihs 

A writer in a rn* nl nuinla r of fa A*i/ur« gives nn 
inl<r« sting rt'*afnrf ut Nun ih r \VuaN a<hk\einriiU and 
th* ir basis 

Born at I.evdtn in Ini'S lie iHiaine celebrated iqwn tlie 
(lUei M rj of an iHttialion wiihh t>erniits liett* r than the 
foniinta <d Unnk)ii uni Mini tlic vpns Ion of tin thar 
IK it rlst I* r* lilt Ion of lluidM i e tlu r« la t ion b* (w< i n 
sjMelftt vohtmr pnssur* and t*inpcraiun M* lias siiowti 
what expression sNmtd lie substituted ftir cii* h gas, in 
the laws of MarlotU and ( ay I iissae wlun w* tinleavor 
io appn>ximalt nnlllv lo arrive at this lie coneelved 
the fe< und idea of cxiLinlIng to giiscs the ti^nsldera 
fion upon wiilth I a plate founded hN theory of tapll 
larllv 

Ha nietlKKl udopiid by th* Duttb savant for govern 
mg tlie tiileulation ami lonibining IN results of illvenw 
liMcstigaiioii liidnatrs a remarkable profundity of 
thought; it is j>r*uliarlv ultra* live to those wlui stmly 
fniin the philobOplH r s point of \l*w liie g*.nesU of the 
great thesirlea of mod* rn phvsM 

Dmnka to him the parallrllsm whiih has been ohserv**! 
in li(]ulds with resja et to (ertain special properties in 
drftidtc eonditioiiN of leniperuture has taken on a gen 
era! Miaraettr for all flnhis wlicthtr lh|iiid <ir gaa*‘oua 
and H dtftnitc Hignlfican<e 

Thus an 1 oiiK^ar^ ohs*r\e8 the I cy*ieii physielat has 
given lo Iht words corresponding atates" u preeisc sig 
nlflcance he has demonstrated that the apecjflc constants 


of each Imdy dtsap}>ear in the tharncteristl*. e*piiition 
wlieii wc lake for units the values corrcs|X)ndlng to 
* ritleui points und that in corrcsjmiiding stat*^fi any 
two fluids have prtiiwily the same profx rties 

It limy Ih: remarked as was proved first by Natanson 
and afterwards by Prof Curie that tlie tliujry of ctirres 
|Hiridliig states dots not ncceasarlly impi) tlw. exactitude 
of th*. fortiiula of Van dcr Waels 

But the mst huR not contented IdmseJf with studying 
the statics of a simple fluid lie has regarded mixed 
fliiids ms < om|K)8itionh of a vast number of particles and 
has rstahllshtd an equation charocterlstlc of mixtures 
wiikh no longer dc[H.nds on tbermotlynamk Ideoa as one 
might Huptxise hut on mechnniial h>potlieses This equ« 
Imii has lietn madt the subject of a critlrnl study by 
Btrththit III short Van dcr AVaals has extended hls 
iiiveHtigaliun to abnormal substaiicts, anaoililted or dls 
MM luted 

On* of hls great*8t services—u service both to sclentc 
and tu industry - whm Ills appreciation and * xploitatlon 
of tlie value of a remarkable treatise published in by 
an \merlcfln physuist W Clbbs on llie Fajullihrium 
of Met* rogeneons Substances” 

I his had remnliutl prai tlenlh ignore*! fi»r fifteen vears, 
until Van tier Waals eaUetl the attention of the sclen 
tifl* world to it This ineniolr (ontamed in practically 
toinpletr form llie theory of thermoilvnaink Btatl**s 
und th* manifold applituliuns of tliermodviiamlcB incUid 
mg nolahiv (he lltpiefaetion of gases, are based on a 
pnifnuml study of this work 

Tf lertain hinlogi* resrarthes even lead to eoiieluxlons 
*)f tlM» higliest inltrest frmu the point of view of cos 
mogrnic hvpolNses iipim the told of ^paee how manv 
analogies In tlic immediate d*»maln of applied SLlence 
would be lacking if we were stIU Ignorant of llie famous 
law of phases and of tlie idea of eutexia thereto at 
lochcti by Guthrie It is the application of this which 


jiennita the c*>ntrol and vtrifl*,Htlon of complex facts such 
as tlic equilihrluiu between one or fuverul bodies and 
(he solution which (niituins them and, more generally 
which allows us to obtain a prci Ise guide ill critical 
iiivestlgHtioiLs uf tlumkal n>et.hanic^ 

Ihese questions, npparcntlv fw tlicoretUal are more 
u\cr of lilt greatest practical iiitc-rest 
Just Rs cryoscople and tonometric measurements fur¬ 
nish to experiment*rs the lasy K4)iutton of delicate prol)- 
Irnis of hygiene, such us the control of milk or other 
alimentary substances Just as isotonia plays a more 
and more Important part in mmlicine and physiology as 
is Hhown in tlw study of serums in the same way Ita* 
law of plmsrs facilitates tbe study of rqidlihriuius In 
jjquiil or solid sohitions such iis the *omplev <*quilibriinn 
hclweeii the salts of i,ea wat* r the study of steels and 
metallic alloys, ond tin study of petr*>Uuins, glasses, 
cements and hydraulic mortars 
If the physicist finds siUntinc intenst of fapital iin 
portance In tbe relation which defines the equilibrium 
of homogeneous gaseous systems, the engineer finds fM> 
IcHS Interest in the nhIHty to obtain a precise knowledge 
of the plienorocna of the reduttion of nilncrnls in gas 
furnnccB 

Finally the labors of \ an der WanU have largely con 
trlbuted to the estalilishinriit of the fact of the rxistence 
of a continuous passage of mutter from the liquid to 
ihr gaseous stat»> i n fiU ns Important for the phil¬ 
osopher a« for the sdentUt 

By his iH-netruting intrlle* t his exact reiwonlng and 
hN bold foreeasta justifled bv later experiment Van der 
Waals has won a prc-rmliu ut place among men of 
science The bestowal of ttie Nobel prlar upon him will 
now make known to the enlightened public llie name of 
this theorist whose InvpstlgutlonB of the laws of kinetics 
have been bo ftrtile In nppileatlons of industrial Im 
/wriance. 


Itcaitttance of Metallic Tilument Lump* to 
Shock 

1 u> ( mploMiu nl of 111 * lallu filaiiniil lainp'' is rtqmllv 
liurca Ing Ihuuim tlalr * onsumpt ion *f 4l*<lri( il i nergy 
IB unli aNiul on* third that uf (urNai (ihnn* nl (aiiqiH of 
til* MKii* Lumllcpimir whii* llieir prln Iws fulien from 
8t) or ')() e*ntH apn<* to 40 or 60 *•* nts l h* priiu))ml de 
ftrl of in* talli* llhtm* uts is Ihtir fragllilv \V N n told 
Hi* * an * isily l)roktn ty bNh k ami *il)rr*tt>n I Ik flla 
mtiM it (If is m h BS dangir of bnakage vhin litaled by 
tin (urr nt I ul tb< n tin Htune agtn les lilin weld h>- 
g*tlk filununls \\hi b are too mIikU or too n*nr each 
*»lh*r 11*11 * th* to t *jf nruHa) Is larg* am) tluse lamps 
*nnnot Ih us*d lu railway or troll* \ *ars, or In piirlable 
inoimtIngH 

1 *)r (Imst n n nis it !** important ti (Utermliu the de 
).r 1 (fa iisitivunsx iii nliork p* ss* stteii by various metal 
Ii* fil in* nl lioiqt'* 1 hi has Im*hi dnni h* NU8p*nding tbe 
lamp 1 \ i flexible wire and siil |i * ling It to tlw* impact of 
a rnhU r toalrd leachn hull* t m Im h roIN do«n fin inclined 
trink 111 * f r*e of th* lin)>(K I (an l>e varied bv varying 
th* wturhl of IN hull* t and Ih* Irugth and Inelinutlon of 
th* fnuk 

Dr > iiigriml lias tinditnl another apparatus for 
ubte*tlng tlie fllana nt 1> a scries if hocks th* Intensity 
of whith *an ix r guided IN hiiitp is faidrtied on a 
Niard i/i will h turns on a hinge nt A (Fig 1) The 
free ond 8 of tlu hmrd is aUrrtidely raised by the rota 
tlirti of the jtpiral *Kin *• ami i)rtiuglit down again by the 
vvriglit of the lamp and Naird asslstnl hy Ihe teiiskm of 
Hr Npring B 

After falling Uirough th* *indan*‘« h ilotermhuHl hy the 
1 rofl'e of Hie cum t'le lumrU Is suddenly arifestcd by 
striking tbe small part uf the cam. Tbe intcqstty of the 
ibock wfaJcb If tbuf given to tbe lamp It detarmined by tbe 


tension of the upriiig whith run Ihj varied uud can be 
tmasured with « steel yard In order to ascertain the 
niiuiN r of xN>ekh Unit the filarn* iit can withstand before 
breaking an apparatus f*»r counting the nimiher of rrvo- 
Intions IS (lUailHtl to (Itc blie|.ft of UiA eatii, which in turned 
bv AM ehxtnc iii*>tnr at the rat* of one revolution per 
scixiiul Ihe key *»b (Hg 9) In the circuit of the inoior 
is kept closed while the lamp In burning hy the relay U 



AppftratuH for Determining the Renistance of Metallic 
}* ilament I ttraps to Shotdc 


nhkh is traversed hy the lamp Current When tbe flla- 
ment breaks Hie key Is open^ by a spring, the motor 
stops and tlie number of shocks which the lamp has re¬ 
ceived Is fndkated by the registering apparatus In 
measuring tlic ability of the filament to resist shock when 
cold the lamp <ir*ult Is closed during only a small frac¬ 
tion of each acixmd, bv meonf of rotary *ximmnt«tor 0 
keyed on the shaft of the com The Intermittent current 
thus produced does not greatlv beat the filament, but U 
keeps the motor circuit closed by means of the relay until 
the filament breaks The number Of shocks required to 
weld two heated fllamenU together con h* det^rmlD^ by 
ndJuHtlng the relay so that It opens the motoir dreidt 
when the reststaner of tbe loiup bg* been dhrfnished by 
A certain amount of vfitditti oi tbe ll«iMditSe-£« 
<»MsOML 


WjkifS of the new tmn-expansion alloy known as Invar 
have been used for measuring in geodesic work in Uie 
Simplon lunncl and in various Mirnliflc expeditions It 
la valuable for suth uxes as It keeps its length to a 
v*rv tins* dtgnt JliNuictal j( wiil N rtmemhered N 
a nickel sttx I alloy with about iW per cent nickel, and 
it txpaiuls but 1 10 the amount for iron hence it Is 
coming Into us* for sdentific work M C GulHaumc, 
thief of tlic Weiglits and Measures Bureau of Paris, who 
pr* pare*] this a1U» mode testa with measuring wires in 
the basement of the establishment \s a base be Used 
lines drawn uii nickel plates Incrusted In heavy bronoe 
soles, and these were cemented into the foundation walls, 
using six measuring marks at 19 feet apart, covering Tf 
feet of length He compared tbe measaring wires 
directly with this standard stretchings them by heavy 
weights and pulleys The wires carry measuring soaks 
atUchrd to their ends. Twelve wires gave almost Iden¬ 
tical length* for some years, and ntiy IrregoJaiitles were 
found to be mainly due to the expansion of tbe wail Itsalf. 
Several years observations allowed of esUbUahing tbs 
variations of the wall, which were about two>^thlrds that 
of the wires. The wires do not vary at cohotaii tem¬ 
perature* more than one-milUonth, so ttiat ‘^var" can 
be quke depra^ on. He also caused tbe wires to be 
expanded with beat up to about 40 degrees change snd 
found that the nyrarion was very wgukr Slid there w«^ 
no sud^ changes A weight of about fO vowids 
was used for streWdng Before thk, M Jfiderin 

t^peralurt was d^u^ frem tbs Affbitnise of Isdg^ 
and we thraw find tbs rfol kwge. 

wy need ras iHnMid ut but »loadi^lbiaS JssL, 
ttDpuatnn^ 
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Stars* 


The great doctrine of the Fixity of the Start, hat 
without queitton exerted a profound Influence for good 
o\er tlic Imagination of the human race, and the critic 
who catit It aside as merely an obsolete error enly proves 
bis own Incapacity for criticism New conceptions of 
the stellar universe have arisen to replace it and will 
ilouhtlcsu lu their turn elevate the responsive mind, but 
the new mutt be built on the old or to uae a truer 
iiietaj>hor the new must grow out of the old for intcll 
leotual ihaiige Is no less organic than U our physical 
gn>wlh hrom the ancient doctrine of the Incorrupt! 
billtv »f the heavens has sprung our own Implicit ac 
(cptancc of tJtc Continuity of Nature that Is to say, 
the permanence of what wc call the Laws of Nature 
We need not fear to cast our Imagination far Into the 
future and contemplate the possibility of our present 
views undcrgfdng os radical a change os has the 
fate of the Fixity of the Stars, though we may not at 
present be able to suspect from what direction the new 
knowledge will come 

It requires therefore no defence If wc start with 
the statement that all the stars are moving wc need 
not rely sbnply on the « prion Inconceivability of the 
contrary, wc hu\c the observed fact that the angular 
distance between any pair of stars is not now the same 
is it was In the days of Bradley Nor need we here 
craphasisM) the great dlfflculty of grasping the precise 
meaning of the words Proper Motion but 11 will lie 
obvious that any vagurncss as to tbe technical contents 
of llml phrase will tend to obscure onr judgment when 
wc riiseusK the indltations of a sympathetic dlstrllnitlon 
of proper motions 

lIuHC liulUatlons were first brought to light bv Pn>ctor' 
marly forty yearn ago and to him wc owe the origin 
of the expression ‘‘star drifts He showed that large 
groups of Rt'irs were anlninlcd hy a motion across the 
sky In the same direi tlon and at the same rale and 
wc mUHt admit the cogency of Ills argument that this 
(annol he regarded as accidental It Is In fact, the 
fulfillment of the tjmjrcture thrown out a century earlier 
I 'William Herschd in “Ihc Philosophical Trnnsat 
tl ns** of iTflfi In a paper entltlwl On the Proper Mo¬ 
th n of the Sun etc The very title of that paper Is 
1 I tifleation of the word of warning wc have Just ut 
t< red 118 to the dimcultv of keeping quite clear the 
nil (inbig of the term ! roper Motion P\en in a modem 
H\ ibdiua wc lm\t the expn sslnn 1 he Proper Motion 
of th( Sun UKid t<» descrllw Its apparent annual motion 
iimong the stars so it is little wonder if the term Proper 
Motion fa a stumbling hbxk to many a lieginner We 
may ) i rliui»H stale here once for all that the Pmper 
Motion of II star is the minute change of the apparent 
position wliUh it occupies mtk reference to the other 
etare it woubl require t w much space were wc to at 
tempt to bring out the full meaning of the words placed 
In Itallca 

Proctors word “drift has recently been appropri 
ated to a far larger process of which he had no means 
of knowing The story of Kapteyns «Two-Drlft 
rheory” does not enter into the scxipe of this article, 
and we need some word which we con use for the 
much more limited groups to wliich we now refer By 
a happy Inspiration Prof Turner has given them the 
name of “Migrating Stars » the various flocks of which 
nerd not, of course be moving in the same direction 
but the Individual members of each flock will be dis 
tingulshed by tiie fait that their motions are paraUcl 
and equal Some of the members of a flock may have 
pnssrtl us some raa\ passing on the right some on 
the left, while some are stlU approaching us Thus wc 
may have to look to all ]>oii)ts of llic lieavcus to pick out 
the components of anv one flock 

* Paralleliam and equality of motion arc Proctor’s 
words, and we shall presently see how the Investigation 
has carried us now to a point where both those features 
vanish, and yet tlie main Idea not only remains true 
but Is vastly enlarged This Is only one more instance 
of the growth of ideas the very cbaracUrUtics by which 
orighiHUy thev were defined are discarded and yet the 
Idea remains 

Tlie best known coaes of equa] parallel motion are 
iierhaps the Pleiades and the Great Bear The arrows In 
Fig I give by their length and direction the most 
recent values of the proper motions of those stars. Proc¬ 
tor's discovery Is seen at a glance. 

Fhe out of seven arc moving In a common prog 
reast the other two obviously do not belong to thcni 
In Fig. 9 we have tbe arrangement as it wlU be In 100 , 0 W 
rears* as seen by an observer In tbe solar system It 
may Justly be urged wWi regard to Fig 9 that we are 
mulHpfyfng ohaerved quantities hr at least 1 , 000 , and 
consequently thHr errors too The thousandth part of 
the length of one of the orrows Is a mere point, the 
uncertainty then Pf direction of that fraction must 
sutvfy be very great, 'the crltktam U unquestionably 
rcnHonnlde, and we cannot ghf« the space im>w to meet it, 
iml we ian only sUt« that not only Is Fig « accepted 
by men who are eompgfnt to Judge of the erkictuw, but 

t Proo. » roTxra and *Otbsr WorWS Than 


Old and New Star-Drift Theories 


J A Hardcastle, F R A S 

also the much wider inferences to which wc shall prev 
rntly refer are considered sound by leading autborltks 
Before continuing tbe story of these five stars we 
will describe another flock of migrants detected by Prof 
l.ewls Boss In the constellation of Taurus* Prof Boss 
of Albany will be remembered in the annals of astron 
otiiy “for bis lung-continued work on the posllions and 
l»roprr motions of fundamental stars,' to quote the words 
In which Uie award of the Gold Medal of the Royal 
Axtnmoinical Society was made to him in 1905 One of 
the by products of hts exhaustive and accurate work 
whith by the woy, was undertaken In order to stake out 
the 49 th purullel of latitude as tbe boundary between 
Canada and tbe United States, was the detection of 





Figs 1 and 9 are drawn from luodcrn values of tlw. 
pruper star motions Fig 1 shows th* ccjual p^iralb 1 
movement of five out of seven stars in ii common 
progress the divergent stars not belonging to the 
flmk big 9 shown the arrangement hh it will 1 h 
K ctii by an observer In the solar system In lOOtKM) 
veJirs 

the fact tlial *19 stars lii Taurus have proper motions 
dlrettevl toward out spot on the celestial splicre He 
gfl\e the name “the convergent for this point and it 
will be readily admitted that It must be the vanishing 
point of H slieaf of parallel trucks In this case the 
(Dinjmiunt stars arc scattered over a circular region of 
the sky so large that six out of the stvtn stars of the 
Great Bear c<»tild lie on It As a cluster therehirr those 
*19 stars arc extremely loose and In no way catch live 
tye Uie Individuals being quite faint stars 1^*1 the 
nnaglnation however l)c projected forward some hixlv 
million vears and the (oiivcrgencc of the tra<ks will 
liavc brought tin in all on to a smaller spaie Ilian is 
now occupied by the I leuwles If llien the < luster will 
thus Ciuidtiiw hv mere [ii rsfiectlve aiul the lapsi of time 
luav we not argue backwards and suggest that lii tom 
pact clusters which wc ii >w sec might have appe ircd 
many inlHlon years ago as mere i»cattered stars appar 
cntly quite dissociated and may wc gt> on to suspect 
that the actual distances between compoiitnts of a star 
(luster may be comparable to tbe distantr whkh sepa 
rates us from tlie nearest of our stellar nelghlairs To 
have written such words a couple of years ago would 
have laid one open to the charge of Indulging in un 
guided speculation 1 this single group of stars has very 
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tig l shows a diagram of a cube In pernpettlve with 
the vanishing point Fig 4 diagram to aid in find 
ing proper motion of star its veloelty and distaiux^ 

greatly widened the limits within which our imagiiia 
lions may safely pUy 

In this case, therefore the paroUclUm of 1 roctor s 
arrows has given place to a convergence of the appar 
ent motions But tbe essential feature of parallel mo¬ 
tion ^oes not disappear! it is, In fact, brought out more 
strikingly, and a perspective is added which immensely 
increases the plcturesquencss of the whole conception 
The Impression that the starry sky Is a mere «hcU or 
vault h only too easHy foned uiwn us, but here wc have 
a third dimeuslon the depth of space Illustrated vividly 
before our hiiaginatlon 

In Fig 3 . which Is the sketch of a culic in persi»cc 
the with the vanishing point O of three edgis shown 
uc know that any other line parallel to those edges 
must. If produced go tlmmgh O and for an Inverse 
reason the line of sight from the oliservers eye to O 
must lie parallel to those edge* 

If then one looks at the vanishing point one Is look 
Ing in a direction parallel to the lines that there vanish 
When shafts of light aw few radiating from the sun, 
we know that they are really ell parallel and their ooro- 

«Ko. flOi. 


mon dirretion is given ns bv the Hm from our eyt 
to the film although it must he frankly admitted that it 
reqiiirts a real control ovtr the Imagination lu make it 
assent to this uiiinipeachrtblp truth Now thi point O 
torres|M)nds to “the convergent of BoSfi s cluster hut 
supposing itll bis proper motions had t>ccn on the Hinne 
lines hut in tlie opjxislte dirtctlon tin n we should have 
to (.all O tlic divergent and the roiivirgeiit will lie 
in the diamelricully oppusiU dirLitim from O Sup 
pose a rod pointing at und suppohc wt look tht 
other way along it onr line uf sight w mid la parallel 
still to the inoiioiiH of th< stars and wc s)i >uld la hnik 
log at “the (onvergLiit’ We almll have to use this little 
projmaitloJi m our next example of a flock of migrat 
log staK 

Hcturniiig once more to 1 na tor s five stars hts in 
formation only warranted him lo asstrllng that the 
arrows were flcnsiblv p irallrl the m >n j r( risi 
determinations made by Dr I udtiulurIT trim rcfdit 
eatalogncH show ua that those arrows are not parallel 
hut the arrmigeinent U oiilv Hit more remarkable for 
thej all (liv( rge with extraordinary aicurmv from a 
fiingle s|Kit at H A 193 d( g D<*c 37 dig N One 

might hr tempted at first to exclaim that Proctor s 
whoh foundation was ohvinuslv rotten if oner pural 
bUsm IS disprovtd it was pur link that Ud liini to 
assoc lute thiKp five stars and Fig 9 must also be un 
rcllidU And yet as a matter of fact we linve drawn 
Ixctli ill I ig 1 and Fig 3 from IhcH mode rn values 
of the pro)K*r motions the divtrginl ha)>p iis t> hi 
)>laced jiredselv on the line tliat so nr irlv pisses 

through t r 3 and ^ at a distan(< to the right of 
(xjuni to twi e the distance fr uu fl 1 1 Wr will call 
the divtrgtnt 1) and its antijtodc s which i th r f >n 

the convergent shall lu i U Is in v ti petinc the e 

two j>oinls to ennsetf on the skv If onr retails the a] 
praranre of the. ( rrat lUnr uii a ^cptemlu-r (Vining 
Ivmg 111 the northwest alxnit as shown in 1 ig 1 /) will 

then lie Hh, adiinl north point of the iHiriwm and ( 
Wilt lie the exact south point of tfu lioiiron (s]>eaking 
for an observer in iMiitiide jJ cb g N ) \((ordingIv at 
such a moment » rcul placed Inrir uitallv north and s tilth 
gives US ofnpiitvhf ihc dircuLion of Hu inotim of tins 
flock of stars past us Kach tirrow cm Hi» sky vault, 
giving a proper m tlion e»t»l\ imlicates y ntutiio tb dim 
tion of flight but if we mnv assume that the, tonver 
gene e iiiiaiis parallc lism m pr rspc dive the n we know 
frmi the convergent Ihe complete molioii relative to nir 
selves 

Ueliirmiig lo the aetmil skv on Hie SepUmlicr even 
mg at Sid Hmk hours i e alnnit 8 1 M on the 
*lst suppose we hold a scpnire card with one enlge horl 
xontallv north and south and tilt the west gUk up hIkkiI 
>0 deg we shall find wl lan draw lines on It whbh wit) 
point quite straight fi h r and Ursas Majoris 

(7 will lie a liltir l>clow the plane) and we will scled ^ 
for the moment to represtnt the group <t N Ftg 

4 lie the edge of the rard ]Mdnting horUontally north 
and (ht he dirr ted to ^ I Ik j iigl Am, vmI 1 U nj 

deg 1 hen tjiking u anv »ht r on Hits tint m ( uti re p 

result the star ft md a Inu I ( drawn parallel to ^<> 
rrprest ills the dirre tion of p inoli m husc it is 
tuilnting at ( the “< piivergriit or vanishing iHilnt bnr 
the present we know nothing alKiut the magnitude of this 
motion in miles per sec oiicl Imt Ic t us lake a b ngth 
Mr to re])rrsenl this unknown velodtv and we < an 
split it u]) liy the usual inethcKla into vb perivendic utar to 
vO and 111 along u() 

We muat not sav that vh Is Hu proper m ditm of the 

star because pnprr mill >11 is an angle mil „/ n nir 

diagram Ls a dishiiui imt |luv arc rdaltd by tin f tc t 
that «/ equals Hu angular m iti m iiniMi|ttcc1 1> O Hh 
di tancr of the star 

Now the distance of umu of Hu se star t koemn 

imd it is all inknsling fact that irom tin dilcitim ot 
thdr convergent moti *11 wc tan deduce their distune e 
for we shall presently see that we 1 an tibuhte the 

vhIih of vh und wr kimw of einrt tlx anj.ular mo 
tion In the ease of (j this is H 7 see per eiiitnrv 

Pass now to the eomiKinents 1 vtlileh Is Hu radial 
or line of sight motion of the star Dr J lule mlorfT 
has elnliorately discussed this rpiestion whbh is rxlremely 
difficult for rcas ms whbh we must pass over For p he 
obtain* Hie value 10 8 kllonietcrs whieli means an 
uppronch of 10'/, mibg per second AVr itiav there 
fore «nv that wi lOi , and siiue the angle f i«i = 
NOh deg we < an (bdiice that or tzr 11and 

we have at once the vduitv if progress of Hie wliolr 

Rvstem it is 11miles ( er suond Now we can go on 
to (H)nipiik tif which mu I lu’ 11U tos fil deg — 5^^ 
and a IJtHe arUhinetic will show that if f3 iitovra H t 
scu-mds per n ntiirv and this is re ullv >'/ miles iter sec 
ond ft must itc about ifiO htllion tiiilcs uwav this would 
mean a ]taPHHax of alumt 0 05 ficeond which Is hv no 
means uim isoiiable It may he of Interest to remark 
that iiceording to Prof Kaplcvna statistual estimates a 
star of the magnitude of ^ with a proper motion (om 
parnhlc to that of fi miglit lu exjudeHl ii have a par 
olUx of 0 025 fiecoiid This niiiv he ngardid us quite 
ft fftlr agreement 

So fftr wc bftte ipoken only of it will be well to 
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hmrt It clear wfaet quantltke we dwnend from the other 
Bteri If they arc accepted ai part* of the aame flock 

(1) fbelr proper motlonf nntft diverge from Z>— 
or converge on 0 

(9) Any known facts eboat their dlttaoce, radial 
motion^ and amount of proper motion must flt In with 
the oaaumpUon that the velocity of the flock U 11^ 
miles per second It is extrcanely unfortunate that 
for theae stars the radlaj velocities are difficult to ascer¬ 
tain because they appear to be variable Dr Luden 
dorff establishes /3 as a spectroscopic Binary and sat 
ihflcs blmscJf that « is so too wiifJr C has long Ireen 
so recognised He obtains for ■ md C tbe rsdiaL 
vrIocIlieB — aid 12 kiloinctcru (8 0ft and (7 HS 
miles) If they belong to the flock those quantities should 
be IS 9 and ^ 19 9 (B 90 and 7 Aft) so this is a falyly 
strong corroboration but the main strength of the argu 
ment in favor of these five forming a flock Is the ton 
\rrgeni< of their diroetim* nf proper motion, and their 
general biinlUrlLv of magnitude and Bpectruni and pos 
slble duplicity 

We now come to a very pleasing devclopinent of this 
rcNennh Dr llrrtMprung has sought for other 
(Kisflihle mrntlK*ra of this flock not confining 1 is scrutiny 
to the iininMliitc nnglilMirhood of l/rsa MH)or Tlie two 
<rlt(ria above mentioned were his guides the former of 
the two lieing nattirally first applied He found six stars 
hIi He motion fairly well converged on the point C R A 
Kli drg I^ec -S7 deg and one would imtiirally expect 


that some •aeh result woelfl wisrgi In t wrWwIi g MQT 
extensive list of stars We mut not thA five vmdi 
weight to the possible connsetioa nnlnsf m second 
crltcrioo Is also satisfled 

Now tbe only star among the six for which we have 
the nect^Mij Information as to radial valocl^ and dis¬ 
tance is Sirius, and the fact that the evldaooe is entlieiy 
satisfactory wUl be an exceptfonal^ popular addltlao to 
steiJar astronotpy 

In tbe first place, tbe arrow of 8lrtas*s proper mo¬ 
tion Is directed nearly predsely to the point 0, and 
since tbe length of that arrow Is ten times as great 
ns any of Proctors five stars It affords to that extent 
a more delicate test Then tbe paraHax of Sirius Is 
well determined, the Kautlcal Almanac only recognises 
officially three par all a xes thos e of Sirius and Centauri, 
and 61 Cygnl, giving that of SIriui tbe value of 0.ST 
second The radial velocity of Sirius has known many 
vicibsitudes, and U at present accepted as -^4 kilo- 
meters that U to sny ths 8ir%an eyftem is approa^lng 
us at 4.0 miles per second 

On the September evenings, when 0 and D are so 
conveniently placed on our borison, Sirius is not far from 
tbe Nadir{ but without troubling to give the step* of 
computation it will suffice to state that tbe second cri 
terion would demand frotn Sirius tbe following qttaliflca 
tions r 

Parallax should lie 0S87*| It Is 0 37** 

Bftdial velocity should be — A A t it is —7 4 


tm aecavd jAtiflm iMt hi iteHif with ^ 

aivtu bsloflipi to tho sstto flo4t M flir» Mirtb 

and hfr Xddhtgta hal remalh4dt **lt irffiiti b*vo hfA 
an toterastfaig tibano ftfr the cla«l«al ft l ado gtsta t» 
osplifn bow so Inportaht a part M tho <ma| Boar Im» 
com to be slttiiiod betwop n the teeth of tbe Qseet 
Dm* 

There an two farther strftdng Inferenees to be ttada 
from the dlstaiieei wfaldi this dlscnsalott disc loeee. The 
actual stars of tho Great Boer moet be from 80 to tflO 
thiiee w hmiinoas as oor tan—wfalcfa places llitnir ao- 
cording to Kapteyii’i asUmatos, among the larger of 
the huvenh^ bodl^ for be only admits about it per 
cent of the stars to be intrinsleally more hunSnons than 
the sun And, second^, this stream, the i wb tsnca of 
which le DOW acoeptedt compriees witto its UmHs stars 
separated from ea^ other by distancee up to 80 light- 
years, say too buttons of miles 

We pelted oat at tbe begbuilng of this article that 
tbe doctrine of the Fixity of the Stars, fanmeasoraUe 
though its vahie has been, must now be abandoned, bat 
we may begin to sec that its place wQl be flUefl by 
another ooncepUoD no less stfanulatlng In tbe place 
of tbe Incorruptible crystalUne sphere idth Its fixed Start 
we have opening gradually before ns tbe appalUbg pic¬ 
ture of the Immensity of the unhorse. The ntURarian 
who points to navigation and to frontier-stalrttig as tbe 
uses of astronomy merely convicts himself of being a 
shallow phllosopbw 


MaKing Money Out of Bees—III* 

Keeping Bees for Pleasure and Profit 
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ritVAXAnoM rui tiif iiarvfkt 
Aw essential In honey produttlui is to have the 
overflowing with Ikcs at the l>rglniilng >f tl»c honey flow 
iM> that the Held forte will tie largt? rningh to gather 
inorr honey than IIk* bc<H lued for thnr own use lo 
accomplish this the bee keeper must sre to it Umt briKxl 
rearing is heavy some tliiii l>efore the harvexL and he 
must know anuratelj when the Iioney flows come so 
that be may time his manipulations properl) Hronl 
rearing during the honty flow usually produces bees whitli 
oomiiitrie stores while brood reared Iwfore tlie ftm tiir 
iilshes the surplus gatturers Ihe Iwsl nictlioils ot pr > 
<edure may l>c lUustratnl by giNiiig as an example the 
conditions In the whltc-clov«r region 

In the spring the bees gather pollen and nectar front 
various early flowers and often a considerable quantity 
from fruit bloom and dandelions During this time 
brood rearing U alimuluted by the new honey but after 
wards there is uauaily a period of drought wlicn brood 
rearing Is normally diminished or not still more Increased 
as it should be This condition continues until the white 
tlovcr flftw comes on usually with a rush when broo<l 
rearing Is again augiiienled If suth a condition exists 
the bee keeper should keep brood rearing at a maximum 
by stimulative feeding during the drought When white 
clover comes In blo<#nn he ni«) even find it desirable lo 
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present brood rearing to turn the ollentiuu of hu beea 
to gathering 

A worker bee emerges from its cell twenty-one day* 
after the egg Is laid and it usually bcgUis Add work in 
ifrom fourteen to seventeen days later It U evident 
therefore, that on egg must be laid flve weeks before 
the honey flow to produce u gatherer Since the flow 
t^ontlnuca for some time and alnce bees often go to the 
Acid earlier than fourteen days, egg laying should be 
pushed up to within two or three weeks of the opening 
of the honey flow In addition to stimutative fce<Ilng, 
the care of the colony described under the heodbig of 
Spring manugament wiU increane hnaxi production 
TUB rmcDOcnoM or honxy 

1 he obtamiug of honey frotn bees is generally the pri 
mary object of their culture. Utes gather nectar to moke 
into hone\ for their own use as food but generally itore 
more than tht) need, and this surplus the bee keeper 
takes away By managing colonies early in tbe spring os 
previously described, the surplus may be considerably 
Increased Ihe secret of maximum crops is to **Keep 
oU colonies strong 

Honey gathered in the form of nectar secreted by 
vartons flowers, t raniformed liy the bees, and stored In the 
comb Bees also often gatlwr a sweet liquid colled 
••honeydew, produced by various scale insects and plant 
lice, but the boneydew honey mode from it U quite unlike 
floral honey and should be sold for honey It Is 
usuoktv unpalatable and should never be used «s winter 
foo^or t>ees When nectar or honcyd^ has been thick 

'^^orrairs BBUeUn~No JUT ’V 8 ri j^ to iient of Agri 
coltwe. 




I tiwl liy cvnporatlnii and otherwise changed the honey 
in Healed in the <rlls with cappings of becHwax 

It is not prufltable t> cultivate any plant solely for the 
luitnr whuh it will pnalucc but various plants, such as 
I urn alfalfH Hid buckwheat arc excellent honey plants 



I ig 19—Honey LxtraUor 


IIS well Its valuable for otbir purposes Ibcir (ultivation 
I therefore a beneflt lo the bee keeper It is often profit 
able to sow some plant on waste land; sweet cloven 
lire oftf n used in thin way The majority of honey pro- 
diulng pUntH are wild and the bee keeper munt largely 
iici'ept the loxuUty as he finds it and manage his apiary 


l>ees stored It In providing comba for tbe storage of 
honey to be extraerted the usual practice i« to odd to 
the top of the brood chamber one or more hive bodies just 
like the one in which brood is reared and fill these with 
frames If preferred, shallower frames with bodies of 
proper slse may be used, but moat honey extractors ore 
mode fur full sixc frames Tbe surplus bodies should 
be put on in plenty of time to prevent the crowding of 
the brood chamber and also to act as a preventive of 
swarming 

Honey for extracting should not be removed until It 
if well ripened and a large percentage of It capped It 
IS best, however, to remove tbe crop from each honey 
flow before another heavy producing plant comes into 
bloom, so that the different grades of honey may be kept 
separate. 

Tbe frames containing honey to be extracted ere re¬ 
moved from the hive, the cappings cut off with a sharp, 
warm knife (Fig 18) made spedoUy for this purpose, and 
the frames are then put into the boskeU of tbe honey 
extractor (Fig 19) By revolving these rapidly tbe hooey 
is thrown out of one side. The bosket is then reversed 




Fig 90—Perforated Zinc Queen Excluder 

so ms to get the largest possible amount of tbe avoilobie 
ikectar Since bees often fly os far os two or throe miles 
to obtain nectar, It Is obvious that the bee keeper con 
rarely influence the nectar supply opprecUh^t 

IXTXACm BOXBT 

Extracted honey is honey wkiefa hofr bews ruiiOted 
means of csntrifugol force frooi the eNnte hi vhflah the 


Fig 91—Shipping Cases for Comb Honsy 

and the honey from tbe other side is removed, fbe 
combs con tbsn be returned to tbe bees to be leftlM, or 
If the honey flow Is over, they eon be retnmed to tbe 
bees to be dea u ed and then removed and stored until 
needed again This method is muck to be prefenwd to 
mashing the comb and straining out tbe bo^, u was 
formerly done. 

Tbe extracted boney U then strained asd run into res- 
seli. It is advisable not to put It in bottles at race, but 
to tel It settle in open vessels for a time, so tUt ft eaa be 
s khM se rt . Most honeys wiU graunldto and bacome quite 
hard If exposed to rh i og s i of temperature, and to Ifamefy 
granuUted extracted honey It should be heated la a 
water both. Nevw beat boney directly over a stove or 
florae, os tbe flavor is thereby injured Tbe honey should 

nerer be beseted Mgber than IfO deg F.untessttisi 
saiy tp stnrOtee H bpeawe of eoatamUiatkm of 

Bxtraetod honey Is p«t up in bottles or nan t_ 

for the retaQ tradsi a|»d to S-goOoa square tin cans 

‘‘•fUSLfr. mm tm 

-(OTfliMft if band* w« aapd. w banagr wffl abtdtii M,. 
tm froi, «oo4, Umif U praaetkt, tni emm WnW* 

*!» NtaS trader It arawdUtaMV tliaWa 
ka^ orJMMer to |e toMttaUarakla aMtoatol tnto 
Ma to rntm a* attotoUW taakan — - " - 
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Miaai 4, 

b WtU »t» 4nd Ik* bottl« tkoaUl b* pKCked u foU h po*^ 
beroMikpUy* 
vomnr 

<Senb koDcgr it booty ta ttond la the comb by tbo 
5o*i^ the tlM ond tbope being determined by the tmeil 
woojton ti Ct te B t fmivkM by tbe bee keeper Initeed 
of betlag comb In Urge fremet to which to store tor* 
pfau boo^, tbe beet ere compelled to boUd comb to the 
tecUont end to store hooey there (Pig 9) A fan tec- 


tkm of the need of tapcrt U the whitening of tbe brood 
combe at tbe top if the beet are In two-htvc bodies they 
should genertlly be reduced to one, tod the framet should 
be flUed with brood and honey to that as tbe new crop 
comee to the beet will carry it immediately to the tec 
tiont. If Urge hivet are used for the brood chamber 
it it often adrUabU to remove tome of the frames and 
ate ■ division board to crowd tbe bees above io pre 
rent the queen from going into the sections to lay» a sheet 
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turns dt exactly, are manufactured by dealers to luppUes 
In shipping these cases, several of them should be put in 
a box or crate packed in straw and paper and handles 
prorided lo reduce the chances of breakage When loaded 
in a freight car ttic combs should be parallel with the 
length of the car 

In preparing cfimb hooey for market it should be car^ 
fully graded so that the snlluiis in each shipping case 
are as uniform as possible Nothing will more likely cause 
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HEMOVINO A UKI IliAl HAS STUN(i lllK BFE 
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tkm wi Ighs about I |HJUiut larger ones are rarely use<l 
By the use of nuHlrrn sections and foundation the comb 
honey now produced La a truly beautiful, very uniform 
product -so uniform in fact that it is often charged that 
it must be artiftciaily manufactured Xhc purchaser of 
a section of comb honey may be absolutely certain, how 
ever, that be is obtaining a product of tbe bees, for never 
has anyone been able to imitate their work surcessfuJly 
To show their confidence in the purity of comb honey, 
the National Bee Keepers Association offers 91 000 for 
a single pound of artJ^ol comb fiJled with an artJflcaUy 
prepared sirup 

There arc several different styles of sections now to 
use, tbe usual sloes being 4^ Inches square and 4 Inches 
by & inches There are also two methods of spacing so 
that there will be room for the passage of bees from 
tbe brood chamber into the sections and from one super 
of sections to another fhit is done either by cutting **boe 
way.! in the sides of the sections and using plain flat sep¬ 
arators or by using “no bee-way” or plain sections and 
using fences —separators with cleats fastened on each 
side, to provide the bee space To describe all the dif 
ferrnt supers or bodies for bolding sections would be 
impossible in a bulletin of this sue, and the reader must 
be referred to catalogues of dealers in bee-keeping sup¬ 
plies Instead of using regular comb-honey supers some 
bee keepers use wide frames to hold two tiers of sections 
It Is better, however to have the supers smaller so that 
the bees may be crowded more to produce full sections 
To overcome this dlfllrulty shallow wide frames holding 
one tier of sections may be used The majority of bee 


of perforated sine (I ig 90) may be put between the 
brood chamber and the super (1 ig 9) 

It is often difficult to get bees to begin work in the 
small sections, but this shoald be brought about as so >n 
as possible to prevent Joss of honey If there arc at 
hand some sections which have iiecn partly drawn the 
previous year these may L>c put in tbe super with the new 
sections os bait Another good plan is to put a shallow 
cmtractlng frame on cither aide of the sections If a few 
colonies m the apiary that arc strong enough to go aIh>vc 
still refuse iifl supers from some c'olotncrs that have 
started to work above and give them to the slow colonies 
The super should generally be shaded somewhat to keep 
it from getting ton hot Artidtial swanmng uiJi c|in<.ki} 
force bees into the supers 

to produce the ffnest quality of comb honey full slieets 
of foundation should be used in the sedioits Some Imc 
keepers use nearly a full sheet hung from tta* top of tl>e 
section and a narrow bottom starter Ihe use of found i 
tlon of worker-cell sUe Is much preferred 

When one super becomes half full or ni >re and there 
are indications that there will be honey en >ugh to lill 
others the first one should be raised and nn empty one 
put on the hive under il Ihis tiering u| c cn con 
tinned as long as necessary but it is advisahlr to remivt 
filled sections as soon as possible after tfey are iilcel) 
capped, for tliey soon become discolored ind less at 
tractive Honey removed Immediately aftc i < apping finds 
u better market, but if left on the hive even until the 
end of the summer the quality of the horn v is improved 
\ careful watch must be kept on the iwiirv flow so as 


ah IcHtU pure hHHrrs t» i i 11 e j rice tlmn to find tiie first 
row of sci U ms in a (ast fani > niid lliose behind of in 
ferinr grudr (trndliig niUs hivt iMon adopted by various 
bee k«jKrt. tisHxtatWns r driwn up by honey riealera 
Jlie foiinwing S4t of nilis arc in general usei 
LuslLfu (-rndlug Rules t ir t^omb Honey 

Fancif All sections well filled t vinbs straight firmly 
attnrhiNi t> til f>ur ftides the ciuiibs unoutled b) travel 
stain tr tin rwise all the cclU sealed exiept an otta 
sional om tin outside surfoxe of tlic wo<k 1 well wraped 
of propolis 

A jVo I \Ii stctims well filled except the row of 
irlls next lo the w kmI < mbs straight out eighth part 
of comb surface soiled or the entire surface dightlj soil 
ed the ouUidc surfate if the wootl well st rapcil if pro 
]H)liS 

\ 1 \ll Hc tl >iis w< II filled except the row of tells 

next to the wmkJi tcmilts ttnnpur itivelv tven one eiglitli 
part (f comb surface silletl or tlw tntire siirfHte slightly 
soiled 

No 9— I hree fourtlis of the total surfHtc must lie filled 
nnd sealed 

\ S—Must weigh at le ist hilf is much as a full 
weight settlin 

In addition to this the liint) is lo be ttaxsifird acconi 
mg to tolir using the ttrnis white amlicr and darki 
that Is there will lie 1 anty While No 1 Dark, etc 

New Comb llincj ( rndlng Hiiles Adopted by the Colo 
rado State Bee Keepers AsHodatlon 

No \ Whitt Seclloiig to be well filled and evenly 
eappeti except tlie outsidt row next lo the w mkI bonev 



A BEE COLONY ON THE ROOF OF A HOUSE 


A QUICK DOWNWARD JUtK FRbCIFITATFS IMF BEKS ON 
THE ROOK 


kMpen iM ^ odvRabk to uac special comb-honey su 

port; 

In pfodBObig oomb boncy R is /ertu more necessary 
to know tbo plants wlilcfa pvodtica surplus honey and just 
tbey Odoni bloom than tt U In extracted botuy 
prodt^t^ Tito be so raanlpuiated that 

tht maxtototo field fovee^n road[y for tbe beginning of the 
fioir tbto BtoBafement and abow 

ajQ ^ pmi s im wt imnming- Sapors sboald bo put 
^ Jbft ^ ^ bHMco" 

^ “ and care of wi 



to givo the bees only enough sections to store the crop 
If this if not done a lot of unfintabed aectionK will 1^ 
left at the end of the flow Honeya from different soiircca 
should never be mixed in the sections, as It gives the comb 
a bad appearance 

To remove bees from setUons, the super may be put 
over a bee escape su that the bees ran pass down but 
can not return, or tbe supers may be removed and cover 
ed with a wlrfMiIoth-cone bee escape 

After sections are removed the wood should be scraped 
free of pmpoUs (bee glue) and then packed in shipping 
atoos (Fig 91) for tte matkat Shipping caaea to hold 
11^ H •¥ 4fi fectkms, to wbl^ tbe vaHeu stylet of tec 


white ir slightly uinlicr <omb md enpf mgx wl Itc aiul 
not projtding Iwvoiid tiip wi m! wood t) le well cleaned 
caacs of separatored luinej lo average il pounds net 
per case of 94 acctlons no section in thii grade to weigh 
leas than IV/g ounces Cases of half oepiratored honey 
to average not less than 99 pounds net jier vast of ft w. 
tkms Caaea of unseparatored lioney to avrragr not leas 
than 93 pounds net per rase of 94 xrclions 
No 2 I iqht ^fflber—Sections to be well filled and 
evenly capped, Xbc outside row next to the wood; 

honey while amber* comb and rappings from 

white to off bat not dark comb nut projecting 

beyond the wood to be well cleaned Catet of 
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SI puratorrd Imney to (iTf^ragir dl pounds net per case 
it silt) MIN Of) Ni'i tiiMi In this grade to ueigh Ich« than 
OMiiiiN ifiMs of tiHtr sipuratnred Itmie) to average 
lint If ss Ilian ])n(indM iii I |h r t aSL of 2i mi tioiis ( ahes 
of niisi jMiralored lionrv l‘» a\i rage not less than 
laainds in t [u r i asr ot i?4 tu.clioiis 

Ao J Inis iikIuiIls all uliile lion^y and ftmlar honey 
not im liidid in tin ahoii gradiu stations to la fairly 
well tllhd and i-up|M.il no more (hall 25 untapped tells 
exclusive o( oiilslde row prrnidttd In this grade wood 
to Ik well tltoitd n> Mition in this grade to ui igli 
h Hs than IJ ouiiiis ( ases of septtiatortd lioin y to aver 
agi II j| Uss than If) ]>oundh net Casts of half nrpara 
t (ml tinny to avi ragi not It ss than 20 pounds net jar 
ease t 1 Ji settions ( ahcs of unseparutorrd honey to 
uvt r igf not Jess Ilian 21 iKiunds net per ease of 21 sec 
t Ions 

Till 1 HI one nos ok wax 

III t sw IS w hkli l^ St < rt t( d by the liees and used hy 
till III fir hiiilduig llitir toiiilm iH an Important comincr 
iial ]>iKluti Iherc art times In almost every apiary 
when lilt re art tondis to tie mUted up^ and It pays to 
take rare ot iviii straps of comb and the cappings taken 
otf 111 extra ting \ (oinition method of taking out llie 
wax Is to inijt Itii ttanhs ill a solar wax extrattor this 
I [ I rhap till most fiMsildi ini thod where little wax is 
]>r( du id hut < onsldi rahJe wax stIU remains in old brood 
i ml s aftt r sot li In iiling \ arious wax jiresses are 
on ilic mark I or oiii ran Im made nt horiu If much 
wax Is jirKluitd Hit hit ki i ] t r slioiild make a eonful 
siticlv if the nulliHls ot wax txtructlon us there is 
iisiintly miith wax wastcil tvtii tfti r pn ssing 

IKKCAHMIONS rOH WIVTIHINO 

A fit r the main hoiii} How is tni r tlie iimnagemeiit 
must lijHiid on what rna) Ik ixpinlid iaUr in the season 
Irom minor honey fl >ws If no crop is to be expected 
till 1 olony HIM} will hi ki])t only mmtrraUly stnmg so 
111 it ttiirt will not III bo mail} ci iibiimers in the hive 

in lixalltits wliirc wmltrs are sevi re and t)rc*eding ig 
sus|Kndid for several niontlis great eare should lie tukeu 
that lirimd nuriiig is rather at live during (he late sum 
mer ho that the t <d my ma} go into whiter with plenty 
of young Ihih In case any queens sliow luck of vitality 
till} should Ih. replaced earl} so tliuL the liees will not 
1 ecniiH quiHidiSN during the winter 

1 lie importaiiL eoii&lderatiuns in wintering arc plenty 
of voung iHtfps a good queen plenty of stores of good 
quality aouiid hives and proper protceliun from cold and 
(lamiinesa 

If ns cold weather appromhes the bees do not have 
stores enough the} must be fi<l 1 very eolony should 
have from 2H to »0 jtoiinds depending on the length of 
Wilder and the iiutlioda of wintering It is tietter to 
have too much Ivjney than not enough lor what la left 
Is gfMHl next seafKin If feeding la practiced honey may 
be used but sirup made of granulutcd sugar la Just na 
good and is pcrfcitlv safe If iKiney is purchased for 
fcH-ding great eare should be taken that it comes from 
a healthy apiary otherwise the apiary may be ruined 
h} disease Aeecr feed honey houifht on (he open mor- 
ket Ihc beta should be provided with stores early enough 
so that it will not be netessary to feed or to open tlic 
cidonleH after cold weather cmies on IIone}dcw Iwmcy 
should not lie left in the hives as it produces d} sen 
lery” 'sonic honc}s arc also not idenl for winter stores, 
i hose which slaiw a iilgh peneidage of gums (most tree 
lione}s) are not so desirnlite hut will usually criisc no 
trouble 

In wintiring out of diHirs the amount of protection 
depends on the severil} of the winter In the South no 
pai king is iiotexsar} and even in very cold (limatc^ good 
colonies with plenty of stores < an often pass the winter 
with little protection but packing and pmleitlon make 
It necessary for the l>ee^ to generate less heat and ixin 
sequently Itic} consume less stores and their vitality is 
nit reduced Dampness Is prulmlily harder for l)ce» to 
withstand than cold and whin it Is txjnsidcrcd that lieej 
give off cuiisiderabic moisture precautions should lie tuk 
on that as It (ondeiises it does not get on the cluster 
An opining at tlie lop would allow th#’ moisture to pass 
out bill It would also waste heat so 11 Is better to put 
a mat of burlap or other alisorbcnt material on lop of 
Ihi frames Ihc hive mnv also be packed in chaff leavei, 
or oilier similar dry material to keep out tlie cold tioiuc 
hives arc made with double walls tlie spoi r lielng filled 
with chaff these are good for outdoor wintering I lie 
hivi entrain e should be lower than any other part of 
the hive 1^0 that any comltnsed moisture may run out 
J he lilvth sliould be sound and the covers tight and 
w dcrpnwf 

1 nlrnncis should !«• (oulractcd In cold weather not 
only to keep out cold win I hut io ] rcveiit mice from en 
It ring There should jilwjos he enough room, luiwever 
for bees Ui pass in mid out if warmer weather permits 
n flight 

In till hands of exi>opleiKtd liee kee^vers cellar winter¬ 
ing Is very sticcisiful hut this ineth nt requires careful 
bludv Ihe cillir iiiust he dry ind s j^rolecled that the 
tenipinturr ncvir varhs ni »re than from 40 to 45 drg 
1 4 J deg 1 semis to be the optimum tenii>erature Ihe 
vcntilallon must Im ginxl or (he tiers liecmne fretful 
I Ight hbotild not be admitted to the cellar and conse¬ 
quently stmie means of Indtriit vmtilatlon is nectary 

Cellar wintering requires the lonsnmptlon of less 
honey to riialntaln tin proper lemperalurc In the cluster 
and is there ft rc economu id Ibx's so wintered do not 
have an oppopi unify fop n i leansing flight often for sev 
cral inonilH hut tlie low Ctmsuinplion makes this less nec- 
esgar} Smm l>et keepers advocate carrying the colonies 
out a few times on warm days, hut it is not fully estab¬ 
lished whether this is en^re^ bene&cUJ and Is uquoJUy 
nut practiced 

The time for putting colonte* in tbt ceUu !■ a polat 


of dispute, and practice in thii regard rarlci conoldar* 
aid} 1 hey should certainly l)e put In bifforc the weather 
iMKomes severe and Of soon as they have ceased brood 
rearing Ihc time chosen may be at night when tlicy 
arc all In llte Idvc, or on lorae chiUy day 

ilie hives may be piled one on top of the oLher* the 
lower tier raised a little from the floor Ibe entrance* 
sIkmiUI not be contracted unicM the colony Is oomporo- 
Ihil} weak It If usually not considered good j^cy 
to close the entrances with wire cloth, os the dead bees 
wJileh accumulate more or less on the bottom board may 
cut off ventilation, and the entrance should be free so 
that these may be cleaned out 

X he time of removing bees from the cellar Is less easily 
determined than that of putting them in* The colonies 
may lie rctnuved early and wraped In black tar paper 
or left until the weather U settled. If the weather 
H very warm and the bees become fretful, the cellar must 
either be cooled or the bees removed. Some bee keepers 
prefer to remove bees at night, so that they con recover 
from the excitement and fly from the hive normally in 
the morning One of the chief difficulties is to prevent 
the bees from getting into the wrong hives after their 
first flights i hey often “drift" badly with the wind, and 
bometlnies an outside row wlU become abnormally strongs 
leaving other colonies weak 

OISIASIS AXD SNBMIJES. 

Ihere are two Infection^ diseases of the brood of beet 
which cause great losses to the bee-keeping Industry of 
the United IStatcs Ihcso arc known os American foul 
brood and Luropean foul brood Both of these diseases 
destroy colonics by killing the brood, so that there are 
nut eiiougli young bees emerging to take the place of the 
old adult os these die from natural causes Ibe 
adult bees are not attacked by either disease. In the 
hands of careful bee keepers both diseases may be con 
trolled and this requires careful study and constant 
wuUhiiig In view of the fact that these diseases are 
now widely distributed throughout the United htates, 
every bee keeper should read the available literature on 
the subject, so that if disease enters his apiary he may 
be able to recognise it before it gets a start Ihc symp- 
tums and the treatment reeximmended by this Department 
are given In another publication which will be sent free 
on request 

It is difficult for a bee keeper to keep his apiary free 
from disease If others about him have diseased colonies 
which arc nut properly treated The only way to keep 
disease under control Is for the bee keepers in the neigh 
borhood to cooperate In doing everything possible to 
stamp out disease os soon as It appears In a single col 
uny The progressive bee keeper who learns of disease 
111 his neighborhood should sec to It that the other bee 
keepers around him are supplied with literature describ¬ 
ing symptoms and treatment, and should also try to in 
duce them to unite in eradicating the malady Since It 
is so often Impossible to get all the bee keepers in a com¬ 
munity to treat infected colonies properly and promptly, 
it IS desirable that the States pass laws providing for 
tlie liispei lion of apiaries aiul granting to the Insjiector 
the jKiwtr to compel negligent bee keepers to treat dig 
eased colonics so that the property of others may not bo 
endangered and destroyed ibis has tieen done In a 
number of btutes, but there arc still some where the 
need u great and in which no such provision has been 
uiude When no inspection U provided bee keepers 
should unite In asking for such protection so that the 
danger to Uic industry may be lessened 

III <ase there Is an Inspcx-tor for the State or county 
he should be notified us soon as disease is giiBi>ccted in 
the nelghborliood home bee kee]>er8 hesitate to report 
dixeasc through fear that the Inspector will deslroy Uicir 
Iwes or because they feel that It Is a disgrace to have 
disease in the apiary Ihcrc Is no disgrace in having 
lolonics become diseased, the discredit is In not treating 
them promptly ihe inspectors are usually If not uni¬ 
versally good practical bee keejiers wlm from a wide 
experience are able to tell what should be done in in 
dividual cases to give the best results with the least cost 
m material and labor Ibey do not destroy colonies 
needlessly and, in fact, they all advocate and teach treal- 
ment 

Ihe brood diseases are frequently introduced Into a lo¬ 
cality by the shipping in of diseased colonics or more 
of ten the bees get Ironey from infected colonies „ which 
is fed to them, or which they rob from discarded honey 
cans It is decidedly dangerous to purch^ honey on 
the market, with no knowledge of its source, to be used 
in feeding bees. Many outbreaks of disease con be traced 
to this jirpetice. It is difficult to prevent bees from get 
ting contaminated honey accidentally If colonies are 
purchased, great care should be taken there Is no 
disease present Whenever possible, colonies^slyould be 
purchased near at home, unless dlseasltf Is alraady^ pres¬ 
ent in the neighborhood 

There arc other diseased conditions of the brood knpwn 
to bee keepers as pickled brood but these can usually be 
distinguished from the two diseases prevkmsly mention 
rd Ihe so-called "pickled brood” Is not contagious and 
no treatment is necessary Bees also suffer from "dysen¬ 
tery," which is discusied in the earlier part of this bul 
Ictm and frcrni the so-called "paralysis,*' a disease of 
adult bees. Nq treatment for the latter disease can as 
>et be recommended as reliable The sprlnkUng of pow 
dered sulphur on the top bars of frames or at the en 
trance Is sometimes claimed to be effective, but under 
what Urcumstances it is beneficial Is unknown. 

A number of insects, birds, and nuunmals must be 
flnised as enemies of bees, but of these the two ww 
moths, and ants, are the only ones of fanportaacs. fhero 
arc two species of moth, the larger wax pwth (tfgJJsrie 


HUMS i, ISII 

meiUtmelia I*.,) and tb# las**? wax mpth (^ckraf« gris5/la 
Kab the larvffi of whjek destroy oomhs by burrowing 
throng them * Heports aye frequently rocdlvod In the 
Departipent that the Urvip of these m^hs (usually the 
larger species) arc destroykq^ colonies of bees. U may 
bu stated positively that mMhs do not destroy strong 
lieulthy colonies in good hives, and If U Is supposed that 
they are causing damage the bee keeper should carefully 
study hit cotonJes to sec what other trouble has weakened 
them enough for the moths to enter Quccnlcssness, lack 
of stores, or some such trouble may be the condition 
favorable to the entrance of the pest, but a careful exam¬ 
ination should be made of tlie brood to see whether there 
is any evidence of disease. This is the most frequent 
cause of the cases of moth depredation reported to this 
Department. Black bees are less capable of drlrlng 
moth larve out, but, even with these be^ strong colonies 
rarely allow them to remain. The ob^rvance of the 
golden rule of bee keeping "Keep ail colonies strong," 
will solve the moth question unless disease appears 

Moth larvs! often destroy combs stored outside the hive, 
lo prevent this the -*onabs may lie fumigated with sul 
phur fumes or bUulphid ot carbon m tiers of hives or in 
tight rooms. If blsulidiid of carUm Is used, great care 
should be taken not to bring it near a flame, as it is 
highly inflammable. Combs should be stored In a dry, 
ventilated, light room 

In the warmer parts of the I'ountry ants are often a 
serious pest. They may enter the hive for protection 
against changes of iemperuture, or to prey on the Iwney 
stores or the brood ihe usual mrttiod of keeping them 
out Is to put the hive on u stand the legs of which rest 
in vessels containing water or creosote Another method 
Is to wrap a ta]ie soaked in corrosive sublbnute around 
the bottom board 

OEKBSAL INKOBMATIOK 

lor the purpose of answering nuiiuruiis (|nrslioiis 
whhh are asked of this DcpurtiiKiit the following lirli f 
topics are included. 

aaeKDEXs or auiu.i*is 

There are a large mmilier of bee keepers who make 
a business of rearing queens of good stock fur sale. Ihe 
queens are usually sent by malL If poor stock Is all that 
can be obtainL*d locally, It b recoiniueiided that such col 
onles be purchased and the queens removed and replaced 
with those obtained from a good breeder lids Depart 
ment can supply names of breeders nearest the appll 
cant, of any race raised In this country 

lUTBODDCINO nOBENS 

When queens arc shipped by mad tlicy usually come 
In cages which cun be used fur lutroducliig If the col 
ony lo receive the new queen has one, she must be re¬ 
moved and the cage Insert* d lietween the frames The 
sinull liole leading Into tlie (andy cximpartmcnt is un 
ixnertd and the bees gradually eat through and release 
the queen If qucins are reared at home u similar cage 
may l>e used for introducing 

In view of Lite fact tlial disease may lie triingmltted 
in mailing cages it is always a wise preiautiun to remove 
the new queen and destroy the accompany ing workers 
and the cage and Its conlents ihe quern may then lie 
put into a tlenn cage wltliout worker bees with candy 
known to be free from cxintamtnution (made from honey 
from healthy hives) and introduced In the regular way 
Queens sold by breeders are always mated unless otlier 
wise spctlfied uiul consequently the colony In which they 
arc mlroducctl has no effect on the offspring During 
the active season the liec*s m the (xilony are all the off 
spring of the new queen In about nine vM'rkg I lir*e 
weeks is required for the jirevioux hroinl to emerge (if 
the cxilony has not been queenh xh) and in six we< ks 
after all the old brood emerges most of the workers from 
it will have died 

DKAiras IX BEK KEEPERS SOI PLIES. 

Ihere are several manufacturers of supplies In this 
<mintry who eun furnish almost anything desired by the 
bee keeper Sonic of thejii have agents In various parts 
of the country from whom supplies may be jiurchased 
thus saving considerable in freight 

BEP KBKPEOJ* ASaoaATIOXi. 

riierc a|^ a Urge number of associations of l>ec keep 
ers Inwall parts of the country, formed for the better 
ment of tliejndiia^i^aiiid a^ iutions which are 

organ||Eed^lo*aid ^-purchasing supplies and 

in 8el|itM (b^^*lWps, Of these the National Beekeepers 
AssociaUqfl^Jf ^b^^rgest It helps its members In ul>- 
talnlng thar -klgii^ rlghtSi and aids in geniring legisla 
tfou for the ,|artberaiicc of the Industry liw annual 
conventions arc held |n different parti of the country, 
and copies of the J[>n^^ing8 are ^nt to the membera 
There afc^also nm^^ir^s'^nf^e, ^pnty and town assool 
atiofls. iomc of whi^b piWc^Ings The names 

of bflicers of the nearest assodgtjona or of the 
Natiqiwl tBeekaep^’ wiH f>e sent on re- 

^ quest fftjoi tbw 

LAW Amonwo kxxnird 

DUcase Mspsrfloa-^Various States have paited laws 
providing for the stste or county Inipqctlon of apiaries 
for bee-disease control, -sod every bee keeper should get 
In touch with an inspector when disease is suspected, If 
one is provided. The Inspectors are practical bee keep¬ 
ers who fully understand how to control the diseases, 
and are of great help in giving directions in this mat 
ter The name of the inspector -of any locality can us¬ 
ually be furnhfbed, and this department Is glad to aid 
bee keepers in reaching the proper officer*. 

Lawt sprayfgp fruit trecc white fa Moom,-^The 

tprgying Of fndt trees while in bloom ts not now odvISed 
by econonUe eptomolo|flsbi, and lo prrmil the prartlce 
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ILutos 4, 19h 


bcittle tutM uon brMkAbl* ^ ^ 

kOKlwrok 

Dox Bm Uollvr Bm box. ^ ^ 

Box vowflox lUXLliUitt L> B BxIiIhId bS4 Ml 

Brockot. W O VwarU ***6 W 

Brako bMm Bauer aittl k\iWl«r WH M* 

Brake fur babjr Larruta ■ aiul tba liku 
W 1> WuoUler 

BratidLua apparatux Lb J1 i lalro We4 7Ue 

Brooin buldluir aud aixylaylng Uorlve 

u l^ruiitux W* ‘ 

Bruali J K«uo€xljr kM Wd 

Bticket well, (J B Klevt 
Buikle abl id B A. 1 Uuak«r 
Cabkuwt kltLbeu A W Uaeoa »«WJl 

ci^l uiichiji 1 11 liAutjf W' Ww 

Cau cap iccdliijf liiMthiuB ti Uooper iWb 
Oao tup looUii puwUer < l>ei luaUiar W14,7W 

Cana r m val ie apout f r Jacketed J „. 

B lu»r l»e 

Car oupllu* Vi H l-4mii d JJW Jw 

Car uupllua J ^ Bwaiucr JJI* 

Car dour gralu J Ueu bort tWe OttU 

Car / lulcr Lb h Hulaer »M OiO m ^ 

Car »«aL J Biv rak 78B 

tara t ujp ratur bai glug device for 
C ii Cay 

Cart ur I I A W iiii u W*A »74 

ca l fur r mix « 1 K. u Hbcp- 

pnnl WKIW71 

Laid I Ur ry U ICO h W 1 wuo WW 7Hu 

< I L luplia devl 0 f r rbcad J 

li 1 I • (WOOM 

I i K 1 r ut A K ItaUi W(4 70i 

I I C A 1 lud u bM W4 

Call 11 1 all Ucarloa A 11 HcbafT 

nit 

(H t a auu ratua fur f< rmlug V ruuu 

am Uf pby »8fl OHO 

( cll r atorm U I* L^ddy bH* 04 

I ui ut block uiaklnc macbloe, B Lb 

Blair 

i block nioldlug api>aratu A 
Kl[;« 

Cciuout relufuicml pli aolld joint C I o- 

Itug OH-1 H17 

Ceoi HI woi k b 1 U I Hub Of-b o/4 

ebair 11 A It ggl ^***11** 

C baiin ling nia bm VS C M y r 084 77J 

Lbaicoal drylug aii**''**^^*^ ^ Kit 1 )h4Hii 

t barging di vie c W Cuiuinl ohi 04b 

Cbecar m bold r k A Alaltbrw 08+Ohci 

t blUau luUl M L ne ami H y 08+ t>8+ 

t hui h c Ij. C Kidricli 1*H+ ooo 

( liultt f r Hi rag blue and tbu like W 

IJ Ijiwhou yw 57+ 

( Igar wrapper uUlng niirblue 1 U 

* Hbirk 884 781 

* Igarett i I uuikli g Mtioe J W Blua 

nr W*4 74 

Ua p lil K hell y 084 0X8 

Cl aulug Bpparalu portable air aurtl n, 

V 11 Hand r »ft4 770 

II ick alarui 1 Lauc i 08+57J 

Cl lb Hue Itgbteiier |1 W Kautlu 084 004 

LI lb a pr aalug id 1 M Hue 084 078 

tl IbtH rack L'Oliapfdblc L W iw i 084 501 

Clulbea reel L H K C bike 084 550 

Clutch Marlin and J nea 006 040 

Clul b me liaiilani 11 II Ba r 004 5X5 

Coal blue ditrdullug pout fur U W 

Kr land 084 661 

Colo pa kaglQg ma blue II Allacbul 084 5Xli 

I ke uu u blug an 1 bundling apparatua 

C H I pe 084 700 

Cunib r dab lug bruab for wool 1 K 

Lee 084 0+a 

Comoiutator L C Flacber 084 050 

Cuiupaaaea h 1 faff 084 007 

Compoeing aiick aelf Ua.klng aud pulut 

Mtllng U M Uurrell 084 HM 

Concrete -ouiUrutllon adJuaUble clamp 

employ4 h 1 In liuctural F Wilke 085 U80 
Concrete iouhI u tl u at-el k 1 ton O 

A P i'nru r OW ll» 

L 0 retc ciuktru tl □ lyatem of F Ay 

i^tt 084 878 

CiDcreie or wni ut f n I U Stanley 084 711 

< oorr te pll culutniia r tb like, lur 

cbiue fur maklbg relnfirced A. t. 

Cbi now tb 084 747 

Coorrete railway Ur W 11 ilaolel 084 OIX 

Citucrcle r lufor (u ut, < J M gau 084 776 

Luucrete h\\» n id f r tormlug c A __ 

Anlorwu 084 008 

Coocreto walka 0 r url h giittera etc 
fjrto f r th uatru tlou uf M B 
H t bkl 085 035 

Loiiv y r I 1) I rgor 084 ^ 

Conveyer k Itrlgga 085 107 

Couv y ra w 1 1 1 1 f J II MtcUeiier 084 81W 
Cooling Bija Biu 11 rrl A Uucker ItJi 

U 8 M J 8tok »H4 OT7 

lorn bauK r 11 W All ui 084 003 

( ru Hb n r f *0(1118 mm I ul lu W J * 

L. K Dauu r r laaue 35 200 

< orrugat r it K I y lie ^ 

i-unw t da J M U L ardner 084 880 

lotlou I amr aud eeparnt r I R J hua 

ton 985 037 

Otlon frrin Ita aved ai i aratua fur p 

arattug A O Myera OM 5M 

Cod U btx J Luppl u 

l nu b ext uatbl F M i InkI m 08+7*0 

t^u h r dlTun J I iipplni 9W 0+3 

C uth wardnb* J I-unlno 08+8*0 

I ipllig 8*0 A lUUlBlk iHItlllg 

< » 1 ur f r be t m Ul V 1 < 

HI dlberg 98+ «l+ 

I ream removing device B J Alulllu nux 08+ 818 
l ream a | arut ra Ul k f r turblu Jl H 

lioruian 9^^ ^ 

( roaa tic Inanlated metal A t IMi k y 0 H+ wp 
I rown pin K J Starr 08+ 7H 

(ryptograi b marblu h H M B rty OM «+ 

Cryatala fr* ni aohiU na f lltr r i I kji d 

prudn tug larg well f n I J 18 k OM 0+ 

<ue 111 hXI r a A Ba k t tx. ort7 

lultlvat r fKt adjuet r J H in k y OM jvxi 

l urr 1 1 D) tor all mating Jt M t ii oxj ^8 

I uaplil J Parula 985 OM 

< lining and f rnilng tmi 1 i l Ij i t 

able N Kleaol , , . ‘**’* 

Lydra and lit r rehlck i rl g f k 
for A W Wall 

Damper Iraft regulating W D 8 I 0^+ 

Daveip rL J Lupplno 084 nH+ 

iKworallT leaf A C I* It liLm i II i 

^ ' ■' ssjJm 

‘’’"'tt. ' *" ' ' 

Del rg t E r J dinai u 08+ Ml® 

Dlapbrngm m rtrurtlou W H II U n IWJ 016 

Mall f ling 1 i*et ""t m t' ^ OXIdlKI 

D) I f tl ti of loa t Bl PI t 1 r 

W liaglnaky 081 71+ 

DlH| I tng devl C N I letl i , *’ * -Hm 

Dial lay it l ir J T t la k ux| 17 phi 7im 

DlatUlli g Hi ale ami (tb 1 U i Hh i il 

lam a aipa ata f r J K nl 
Dckf Mt F. J Mor u OJJ 99 

iHKtr ch-ch 7 P flpaigl r III, 

Door grain J Uenry .... * IfUl SH 

Dough ml r aud kn adt C D \\ >dniff 08+ T28 

Doi gl Ul Idlng ma bln U J F A A E 

AM 08 + r I 

Drawiirt A Bara hi k OjJ J17 

Drill A r Ludl iro 9^^ 8 08+ S 7 

D 111 a Inga pulling cap f r A C I ud 

Drm'"iSd handl A t rullum HJJ SS 

Drink mixing niacbli II Q LUl nil 1 9^^ 2JSI 

Drip up L. \ Ball bun 08+850 

Drl Iiif apparatnA portable R B Mat 

tl WN VfWI 

D mil II adl table H W Htua 9M 7‘>l 

Dy tiff and making »am mon a/ II ^ 

1 I 1 rtnanu *9i+ OOO 

ha t gh nwKrt W ^ SI Uw 

Mg U r and iinl 1 r 1 \ c b i d1 »M 5*8 

Klerirl ajinrat vajetr Mi ** * 

MiSbatmn ^ 

Electrt rurua 8 W n m ™ 

Klerul light Hit rr 1 Burg r 084 538 

Blerfrlc light with innltl|U kina 

* Setter 084 6M 

Klectr>d poalil i pr^ lucing artl let by ^ 

I Oibba Tap 

nectromagn tl appurmhia J P Oolemaa •§4,748 

■leetrooiagnetlc wav^ apparatua tor ra> 

MlTla# F A. , 2h22 

pgTfttt^ gpptfAtM, A. 1*7 


08+ 77+ 
0 4 0 

UX| 17 PHI 7im 


Blevatur bagia, back atop for F M. 
Mevneea 

lilmbrulderUik macblM tbutUaa. fllUiig M* 
ibluc fur A. Blaiu 

Liiglne Bee Jutemal coaBtuatloa aulaa. 
hugiiui couter Inieraal coatbttaUaa* U JU 
Van Mcbolck 

KngUta UwllcAtor kl Arudt 
hugliM aafecy ileTloe Mieam W B Kol 
lar 

Hugiue ttarter gaa Danlela A UoNlctMU 
kiuglua ttarilag mechanltm i x ploaloii. Net 
tbam A Sa il t l bam 

Kiigtueu Igoiuon timer fur latemal coax' 
buetUm Bolt A C+ayton 
bluvttlop pay J Ucgenataia 
luiuailaer h) O Blomberg 
Evaporating apparatua, Jr u UJdman 
Evaporating ooluilooa B M LiUla 
kAbrlo boiuar and exhibitor F A. BaAbe 
kabrlc methcMl and apparatu for haadllag 
coated reinforcing a nwiaa nlaaua 
Kan J Ueiis 
barm gate fL UUbert 
bead r gulator and apeclal Indicator alarm 
A. Savaga 

beed trough and rack comblnad, B. i 
Mcti Inula 

8eed trough animal A B Taylor 
1 •eder boUef U C Millar 
8 -ding and cutlUig m ‘dianlom O Brlede 
1 mix i« elec true lutmlcal production of 
pb H| batic U Levi 
blber I anlng machlDe. U (i IdcLaiae 
8 liter automatic hjoacuold 3 Uarlck 

084 TOi, 

filtering and healing device cumblued O 
+ daiubatl 

blr duur L H L'Ollli a 
8 Ire xiiugubiber valve automatic A 

Blau veil 

1 Ir* extlngubibiug cumpoaltton W B. 

JIbwm et at 

Mre HUu-tlng device coal C K Bootiler 
Lire arm 1,. B JSiylor 
klreplace r Ulable H J 1 eudruy 
Lire proof slaba ur buar U f ruing J A 
WbeeUr 

Flab book J OHuund 
8 lab book A A Kayaeu 
Flabliig rod ailicwd W ¥ Bean 
Mag b idlng and Htr t( bing device U W 
Blank 

Fly trap F D Maart 
Liylig machine J A Homo 
k II tub collapHlbla A Albright Jr 
k idlng cbalr 8 U Krila 
Folding table J W Beremmn 
kuod product and praparlng the aamn 
cranberry SL W Dooka 

I Hjtwua E Uoberta 
kurglug uiachtne C Ifi. Bead 
kormlDg macblna A C LJvarmore 
Frame Hea Bad fraua. 

bull feeding apparatua fine 0 L 8wirt 
klirna r J Uarrlngion 
Furnace f< r matallurglcal purfK ■« W 
Rod bfaauaer 

kura treating A. 8. LADdnu 
Fuae fur urdnance ibella 1 T v u Rtacb 
kuae reebargaabi# aafety Wallace A 
Swanaou 

Uamu api»aratua, U Uktarotb 
Uam apparatua parlor U K Hurtle 
Obh aurUlilng apparatua H A. Dleierl 
Daa bdder O fl Wendorotb 
Caa Dquefylng apparatua A C Wood 
(Ja prud 1 er feeding mecbanlam U U 
laley 

U ar, radial draft U T Krakau 
Ueaclng halt t V Klee 

Uearliig tranamtaalon ( O Young 
(llau rrou Hineltlng fiiroar a device fur 
xtra ting ue« ured guantlliea (f tl 
Her rln 

< laea hold r P M Weiab 
Drain cl aner J Beall 
Druin abuoker Frleaeu A Nikkei 
(irate aeparatlog N Lolgeu 
lireeubouae b nch J U Btadeck 

OrlDdcr sample Mc(aiu« A LIpe 

tlrlndisg wheel H D NIcboU 

Drioding wheels producing and operating 
H B Nkbola 
Uun lien er H (raven 

Mamtuer A Grant 
Hammer elecDh H F Wbalton 

Hammock 1 B Palmer 
Hanger block U U Carlson 
Harrow 1 F Waterman 

Marv ater b t H Ijiag 
Harveater ruib r and bullvr c Uon o 
< Hougbtuo 

llarvcHtl ig machine ku Iter 1 Auderw n 
Hbh[ G W Ay< Kk 

Hal presH J k llreona i 
Headlight adjuater L F ISiruer 

II at Insulating wall C J mon 

H at T and ftller mbiued D k Uaia 
batl 

Heel support J La (rolx 
Heel trlDinilng ma bln counter guard 
for A J Blair 
Hinge O Kataenberger 
Hlug gravity Wbeelock A Cublur 
Hoe aljnatabla O B Jennlnga 
Holder and m^ptacle combined A A U 
Uradel 

II Hwe adjuatablp 8 1 icbler 96+ R45 
Horaea lc« boot fnr V w Tboraas 
Hose coupling metal i mlector 0 B Wood 
llJae drier Welhitn A Letaon 
lloae reel Botomatic water dtaebarger and 
dre alarm combined, A A FTeln 
no+iBe acreeti. Fairea A Martin 
lOentlOcatlon ring O Obttccln 
Igniting d vice Andrevra A Van All r 

OW OPT 

In In rator I I Bnis 
Induction cull variable self A L Iloviy 
I Iking apparatua apparatus for rcgulaltug 
the color feeding In, B Albert 
lut rani combustion englo G F Muri hv 
■ mil purifying and r flnlng J B Nai 
Inning ma bine ahtrt 0 T aUtniTe 
Jar and ilosure therefor O Olock r 
Jara botUna and similar articles duaure 
for 0 F Hnpklns 
Jsrs or tb* like I sure fir G (labl 
Jewelry Interchaug able h ad f r II H 

Kindi r and ftteL T D Bausber 
tjidder adjuaiable step D J (umiutiiga 
Lbdle C I Astmm 

lAiap bracket for uutor ears and tber 
T htclp* adJoatable, niltOB A Cupp 11 
Lamp cfalmnej bolder It M 1^ GratHi 
lamp gluten ahadea etc auxiliary b< Ider 
for M Herskovlts 
lamp hanger clactrlc. J B Mayo 
I BUu rer ptable and noiding means there 
f r U T nochhauaen 
tamp docket battrry O N IDtatmao 
lasting liitloD bouta C Tweedle 
latbe llameter gag^ W Lodge 
Tvcad blorld making R O Saratow 
Lwlwr, accunnt W Barr 
IJgbtuing arrester B R Harding 
Lkjuld cuullug apraratuB P W Haas 
Lock U A Idarjott 

l^oromotlve boiler J M McCBalloa ratsaue 
Trigging sheave block. II WDaon i 

IjxjDi pi krr stick buffer M J Harrlgab I 
lionm shutlle, J Iluegg I 

Lubricator Bee Axi^obrlcator 
T^ubrlcator o II Nelauu) i 

lahrlcatur enp R M Btevenaon 
Mall hag rioanr* A W CRark 
Man exebanger raUvray O Bolaopple 
Mail haDdling apparatua, J H BuciMoan 
MaU order adverfialng and rota return de* 
vice r H Dkklnaon 

Hattreaa aide guard spring A. J Kreun- 
kaap M4 m 

Meaaurcrment register lumber Haley A 
Telton 

Meat binder N nonrad 
Meat cutter J J Reekman 
Metal sbeartag maebtae rotary D I^wmx 
Mrtallu^cal pnrpoaee coBtatiwr for M 

Mltk can, W > Docm^l •Bi.ftl i 

MtM anWarlMjJlADt A Watkw 
Mtztaf or tAMkitaf a nofc ti ao, S. t Morgu 


Moceaata, O a. Bus MAIW 

Motdar'a tool 3 WMtahaad 
Moldhv cioaatr WUaoa A OraoA WMlMi 

Motor control lyataa etaetna. Ragtirood 

A BcAaabol MCdOl 

Mover tawm U II teewud SZIavi 

Mole aau acting J dndrtar MM|tM 

Mw^ taaebtat iw aatUag par- 

foratad P J Uaabl SfdvfM 

Naektla. retalaor O W T MriM M4m 

Mat, landing. B A Oovell MB,U4 

Nlttugan and carbon dtaxld tna ganiaa 
prodneu of coMbaatton, proonolng 
Italcbal A Braon Mdm 

Mcaata, high preaaart, H. H. Oortar MMBT 
Munaberlng nuicbltit W H. iMltb, roitm liSl 
Nttt lock, A. M PoAhey MMOt 

OU can, B. 0. Boae M6,M 

Ora cooceatratlag and pUcor —ggtn, 

B a Tate 9MM 

Ore coacentratora. table adioataaant for H. 

F Jan MCSBI 

Oraa procaaa of and apparatna for ooocoo' 

tratlita netalllforoua, U, B. Wood M4,§M 

Orna man ting devico Wlntertwttoa A Ban* 

jMtt MA,§S8 

OnUet box N Manliall 988.771 

Uvoraboe calk bearing, G A. Mcjvr 8HWT 

Oxidising nttroarn uf air by ->■*«■■ of 

electric dla^rgca. K. Kalatr 864 936 

Osoue fumiiosltlon yielding A H Tvron 

bly 994 733 

laiktng 8 1 A V Morrlaoa 994 888 

larkhg expand r piston Q ohrlttenaun 994 889 

I ail atto } m ut milk, L. T Uerbo+d Jr 966 080 
I all diuu r W A. Edwards 986 0X0 

I ap4 r r II bolder and cutter R, 1 Hen 

drl ksou 984 910 

1 nper wat rmarkiug apiwratua W K 

1 mtman 984 018 

1 artiig lua bine FBI ease 984 843 

1 av lueuiH making t Davis 994 801 

I avlijg cuuipuuu'l r r forinlng D Crockett 994,643 
1 ‘dal auxiliary J H l^snu 984 728 

len fointaln J Jl Hhuuk Jr 984 710 

leu 11 Hlondar and clip M It M Bltt 986 051 

i b t g uplik dim niai ufacture of E 

Kinnd oherger 984 880 

llau attijns ti tbIv f r puioniatlc 

A J Hobart 985 033 

1 lai I laying attachmeuls fuldlug irradle 

r r R J JKuoett 984 5X7 684 5*8 

llaiu el tlaying upiaratua for J K 

K lly 694 077 

1 1 k I airau N l+matre 684 921 

1 In See Belt pli 

I II 1 vk'e r r b udlug ends of L. Baum 666 103 

I liM> bends luuklDg U sbap«d 1 Kseb 984 06X 

I Ip featener I /aebara 980 004 

I liM> tbreadlug macliiDc Mtoogb A Larlck 684 815 

I 1| a m Uio muffl r f c xbaust J> W 

Dudderar U 84 890 

1 latun aud tyllnd r constractlon, Morrlsun 

A Bchlaegtl B94 837 

I latun bead F I Rues h 685 

Flann dado H Hiulley 684 610 

I lane r attachmert A J Andoreon 684 731 

I lantcr mrn L. 10 Waterman 684 (f 0 

I laatk material machine for pressing A 

B Klay 994 613 

1 late hulder magaslor K Ooldateln 684 60t 

I Iowa BUtl aide draft dcvlra for W W 

McCall 094 TSl 

I him F I Schrai ck 094 677 

I lunge bath, roUry v V Meeaer 994 or+i 

1 neujaatk d^epaicu ayatrm carrier C B 

Jennings 984 810 

Pvw r trausmlttlng apparatus bydranllc 

r R. Radrlilte 684 9+0 

low r transmitting mecbaulam J F Bar 

toalk , 684 5 0 

Freci us tuellla appsrato for obtaining 

J R 1 arks 684 8+3 

1 rinter a He up U R Smith 684 670 

1 rlntlng talk b Daria 684 545 

I rlntlug tna hli ry ink nr rnlor mechan 

1 m f r J A J Hayes 98+ 918 

Prliiitg mi I auhm for adding macblnea 

J C IxHl batsl 98u042 

I rlntlng pro « bend. J W Read 684 068 

1 rlnilug prcMCB buUdlbf up forms In F 

J Slader 694 659 

InJ ting ai pa rat US C Ekhneldcr 995 009 

Irujrctim ai»pa ntns relaying GAU 

Kellner 994 939 

I roh Id I mpisiti i btululug soluble and 

roagulatabk II I J Cbavasslaa 994 688 

lull swU h U W Goodrldge 694 603 

I ulp bvatlug I gl F J Marabtll 684 830 

Ibilverlser rull r W rst A Kilmer 684 689 

Pump N Met arty 694 888 

lamp air J D m ud 685 013 

I ump double plunger J 0 Wbitmer 694 972 

lump M llaiuHn A Or hro snn 684 811 

I imp ull well M J Morton 685 002 

Pnmt rxl lift r I Jobusoo 984 704 

1 Iiiich gang Vi u Deanw 684 630 

I usb bull n < Aiith 995 lol 

Rack Sci t i tbu rack 

Rail Jilut VV J Dlcbl 984 646 

Ball Jiint W Jiirg ns 984 0.+ 

KsH jrinl L B Audertioii 985 1)00 

Rail J Int in ulsted B Wolliaupter 984,092 

Railway gat J Flynn 084 098 

RhI) all J \ llruoks 984 5*6 

Halh nv Ir k af ty davirp t nrlton A 

Kvlp 9S6 008 

H n I nil II fHbrl s water repellent 

III I 111, t> same A M Hart 084 880 

)(ax<r MBf I n a ( mk 694 800 

Has r suf l\ it T Wluu 996 096 

Him n la h Ii \ Bradshaw 695 108 

H 1 1 11 J 1 V\ aver 984 027 

It frlgi II I V\ M Htr thers 084 714 

K r Ig 111 I M M (ks 694 8.75 

R frig I I lltiij. W H Whittl r 684 873 

It I a I g I k ( D liMMi 68+ 9.2 

Bill I 1 I 1 111 like fa t nlug dt* 

vl r U L 111 II w •8r 075 

Bill It II I til 1 T MHnIlniigh 994 833 

Iliig II I I 1 I Gr 994 «18 

It Ml K n HI r r ) I tul IuIh* M Kucll 98+6+16 

B tl tl I I I I f I tck scam f r 

I ) Ml III 694 800 

B rt iM gi I 4 F G M*nr 684 604 

Bill I gill J II Watson 994 08.3 

Rliii ugh) K A !• Wlttlg 6*6091 

It iiGiu tin htiie C Hiluadc 995 117 

K 1 k O M Itvi 996 0+U 

Bill Inillur Dist rial I ai lin 

I list I 1 wdir lua bine fur redac 
iiig t F Gardn r 084 769 

J iibl rwleKFFMilr 094 809 

Hi I II J D I V 994 579 

Haf n Ik I III I i r A 1 ri mall 694 64'> 

Halt ir St, giHi apiiarstus f r tb* elec 
I I ii IM- mpHiltl n f alkaline / 

GnMiiw xj 684 900 

Haul bla I riiparatua L W Btmling 094 763 

Kh h fi f nhig k%ke W F O Roiirhe 094 594 

Sa 1 an M rrascut 1* HballcroM 684 97C 

Stale h I Dunn 094 961 

8 0(1 Mill r A Ithgnman 094 774 

H ro) e anti Irng ml lucd H 8 Wood 084 984 
RcrtMii He* II us (Hr>eu 

Binw H U Rrlnlg r 984 989 

Set w diiv r Klntklu r A Hcott 084 933 

Strew Urlvtr spiral eji CM WUaoB 988 087 
S at W J Kaher 994 7*9 

Htai car W K Edgar 9^ 

Sertiniial cheat G P Tilton 984,714 

Setd t'str J |1 Browu 984 748 

Srparatury apparatus Jacobson A Dins* 

more 684 638 

Sewing marhin* or attachment for atm 

A ■ Holtabsrf 684 608 

Sewlug macbtua preaiter bar clamping d*- 

vtae O McNeil 684 880 

Sewlug mACblBc trlinmlng attacbment W ^ 

Kohn 688 lU 

SbanM'otag appAratus, blade R. T Wta» 666,088 
Hbameulng machlnea, feed anger for uv 

i 1 He^trom ?2t2S 

ftheAM gM aelasora F Metawer 6« 048 

Sheet conwylnr mefataea alow-Aown ^ ^ 

mecbablglinfor T 0 Dexter 014 

gheet bold«- aumpU J P 21S! 

Sheet metal bet MjlMwm F Bb«rlwrt 684 M 
Sbeir nttarbBHfflit teat W 0 Biovn 886.003 

Shelf frame with vsrttanlly uAJaatable 

abclvss, R Bcbaftan ^ JK S 

Bbelvlng bectloul A A 0egta»1#w {MM 


■** ■PP«8ta* far ooaltaff J a. 
M ta h ea e r Jr IMiBlf 

BfcoeElag tod u M unaa PO&M 

£e ^'^*Luuioe*' 

Imvala ap+i^. anu tuflar nrttelaa. nua 

f« the mitniaa * ot. J Atktag 6H1M 
ttoor^ spAdea, oto roUe for Kb* auura- 

BAlriurkw ^IkaStag MmB 

Ued ABd wAffon, eonbtaAttaa, O a«Me»* 

litliatir IBAM# 

■mka conaoffltaf faroae*. Bwtlow A WhUa 8|£|ii 
Bsnt BAcbtae X A. Btaagmi jirili 

BoAp eootabwr itataSL W WlUtam |8J9 

■otar hAAt awtor^R^ MaHaac/ iBSi 

toot hlowar T. & Wh^ 

Bomid taorodttcug tag tiy ai ai i ta , madia for 

B. A* AUwood iiAtli 

Bomid traiMAUttaiB, mathplAO* tor 3 

GrabAM 664Jii 

Spool ttalaklng HAcblnA. A. O Ltrarmr# OfMp 
flgrtag wtoM TOtob itoSit 

■prliig wbeAl, W 1 KlmbAU fSjB 

SaobM lU* Bskar a, F J Badg* liiJii 

SUckar imaaiaattc I B fOMar wLm 

8took«r^p«^la adjaatabl# hay HaaAvaU 

Btaffip, dnpllcAttag Boavofth * Stalv SmS 

Stamp mlU E. F Dargln tWiwi 

Stnmptag marking or auadiartag m 

chine. F W Merrick OSiJM 

Stand Se« Umbrella aUnd. 

Staple J IL Wbcetar 684.886 
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The Chemistry of Cellulose 


A Substance Little Understood 

By Carl C Schwalbe 


liiK first nttuiij>ls to subsUtulr otlur prim*" iii'itcritila 
for rags oltl lintii or motion wdsU (or tltt inHliufucturc 
of imprr daft from til* middle of tile tightwuth <cntur> 
t\ui at tins lime tli< *. iiriin* matinuU were getting 
S 4 ur<t ChristiMii Sclia* ff* r of Hatisboii att* uipted in 
17(ii to iiiak* pa]K r Irtm wasp iicsts turf straw hayp Uie 
Ulg of Ij js from bru^li l»rooin, and e'cn from wood 
Jmt 111 ilfirts brought no rtsulls exetpt Ihc ctmtcinpt 
and jt I I of his (Old* mimraru s the lime hud not ytt 
toiiH lo rraluc this ld< a and murrover llic hcarclty of 
rag\ had not jtt Uconu pressing But wlioii tiie devcl 
opiiH nt of duilj newspapers and the nr*.e‘'Sity of satis 
f\ing Hi< d( maud arising from tlie extendon of popu 
lar instnn tloii Itad mad* tin ht idi as ueecptabic the 
srartii of subslituUs for rags beLarne permissible thus 
It was tiiat towards the inlddlr of tlie nincto* nth cen 
turj the atttmjilh of the weii\er Killer to de fibre wood 
so as to obtain a pulj> to replace the pidp from rags 
were fa\«rabl) eoiisidi red riicre sliuidd be reraeinbered 
too the alt*mpt» made by MrUlrrs among othtrs, w\k» 
trc*|uently trie*l to treat straw o as lo extract from It a 
)>ulp which could lie ii''cd indnstrinliy Cellulose treated 
with hoda noon fullowial the meLhaidcal wtKkl pulp and 
straw pulp In fact tlic iirtness of treating wo^, as 
well as straw with euustic alkalies or alkaline earths be 
(UiiiL u success Moreover very soon after this alkali 
process hud been brought from America to Kurope by 
Houghton it found a com|>etitor in the chalk process or 
in the suljdiurous acid or bisulphite process The names 
of lilghman and of Fkman are connected with the first 
experiments made in Otrinany to use calcium sulphite or 
magncsuiin sulphite for tlds treatment At this time tins 
process which hud been kept secret fell hdo oblivion 
riw* energy und determliialiun of Milscherlkh and his 
licensees de\(lop(d a prtutiiul industrial process whlchp 
cHjiicurrcnlly with the analogous process of Hlllner 
Kellner soon brought the new Industry to an extraor 
diiiary fctage of dr\clopinent in the short space of Iwenlj 
lUe to thirty years 

The prodndion of ccUiilose amounted to 1 (500 000 tons 
of the value of jp«nO(X)OOOj the pnxlmtlon In Cinnnnv 
was esllniatetl at ^04-(KK) tons worth ffl^OOOOOO; tlie pro¬ 
portion of eellulojie treated with evnistic soda was very 
small This was due to the fact that for \arlou8 nasons 
htill dlspuUd the bisulphite proe* a of treating wood 
seemed superior to the soilu process However In spile 
of the considerable extension of this proerss in spite 
of the great pnigress It has made as to the yield both In 
quantity and quality of the pro<luct hence the certainty 
of the methods of nmmifncture sllll the cellulose Industry 
depends almost entirely on empiricism The chemical 
composition of the raw material wood and of Its maim 
fuetured produ* t cellulose is still almost completely un 
known to us 

The crllnlose industry and Its aliliHl Industries of cot 
ton gun cotton and artificial silk are thus in nn analog 
ous condition to some otlier Industries for example the 
leather industry; from this point of view they are in a 
totally different condition from the great industry of in 
organic chemical products or of coloring matters In 
the caao of these last Industries, the exact chemicn! 
knowledge of their raw materials and of their Inter 
medlary products hna allowed them to advance very 
methodically and in well chosen paths and this has made 
their recognlued brilliant development possible 

May I be permitted here to make a rapid sketch of 
whftt the cellulose industry and Its allletl industries arej 
to point out what problems arc not yet solved the solu¬ 
tion of which is demanded ns much by the chemist as by 
the technical man and to express how necessary it Is 
to base llicsr Industries upon more solid chemical knowl 
edge than they actually possess nt present? 

To begin with let us consider the manufacture of me 
chanlcttl wood pulp AOOOOO tons, worth $1SA00 000 arc 
produced annually in Germany At flrt.t sight this manu 
fneture does not seem chemical In fact, the decorticated 
wood is crushed flat between millstones and under a 
«itr(am of water either perpendicularly to the course of 
the fiber or with the fiber the fibrous pulp thus ob¬ 
tained is refined freed from splinters of wood, and then 
worked in different ways so as to yield various products, 
such ns straw board but cliJcfly the substance to which 
a small quantity of cellulose is added to make the paper 
for the dally Journals 

if one of tVw stages which this process has lately 
readied is studied, that known ns the method of reftbrlng 
b\ the hid process which came from America, we Are 
plunged at onct In a chemical problem In tWs method 
os a preliminary treatment, recourse Is had stmultafie- 
oiisly to Iwiling water and a very high pressure, working 
at as low a temperature as potulblr 

Boiling witli vvater under these conditions, when It Is 
for a ^.hort time only appears to dissolve a certain part 
of the wood and to yield n very large quantity of very 
long fll>cr8, with a small residue of broken fibers The 
effect naturally goes much further If the water U al 
lowed to act for too long a time and under greater pres¬ 
sure To obtain very resistant fibers, certain consHtu- 
enU of. the wood arc dissociated and then the custom U 
to recover them by the production of the brown me¬ 
chanical palp. This pulp Is spedatly used to make o 
very strong leather hOard. Unfortunately, carboolsa 
tlon begins during this process According as the tem- 
“ *TraDsUtsd fromlbs ~ 


j>rruture uiid the pressure (four atmospheres on the aver 
age) are more or less high, a correspondingly more or 
k'.s murki-d brown color U prodacetk Is this due lo the 
formation of humus? As vanilUu and acetic, formic^ 
and oxalic adds are found in the residual lye, it is not 
improbable that oxidation Is set up 

it has been attempted to remove this extremely trouble¬ 
some brown color by bleaching, but In vain However 
there appears to be some hope of success of preventing 
tire production of this brown color that is of preventing 
the uxldlting agents from acting, to effect this, cither 
the air in the autoclave (digester) and In the pores of 
the woo<i Is removed by producing a vacuum In the auto¬ 
clave, or, before boiling the wood Is impregnated with 
u solution of a reducing agent, such as s^ium sulphide 
Ilrddes this question of discoloration, other Icchnleal 
problems present thcmschcs; jn any case there Is the 
utiliKatlon of the residual lye which may contain as much 
as ten per cent of the weight of the treated wood The 
solution of this problem opci\s up many scientific ques¬ 
tions i From whut portion of the ligneous substance are 
the organic adds derived? Is the process an hydrolysis? 
Above all, what is wood? And if in the course of our re¬ 
searches wc take up those which refer not only to the 
mechanical pulp of brown wood, hut also those which con¬ 
cern the white mechanical pulp, how is it that the 
paper made from mechanical wood pulp turns brown so 
quickly? And how shall we determine the amount of 
wood In a mechanical pulp when It is mixed with other 
fihnms substances? Very recently Mtssrs. Cross and 
Bevnn have answered this question by an approximate 
solution A solution of phlorogludn in hydrochloric add 
gives a beautiful purple color to wood, which has long 
been used for the colorimetric determination of the quan 
tity in mechanical wood pulp But the two Lngllsh 
savants have found that, os well as this color reaction, 
there is a notable absence of phlorogludn by the wood 
pulp in fixed proportions by weight If wood pulp or 
a substance containing wood pulp Is placed in n solution 
of phlorogludn of known stren^h, and at the end of a 
cerlulu time the strength at that time of the solution ia 
determined, the quantity of phlorogludn consumed allows 
a conclusion to lie drawn as to the amount of wood in 
the pulp 

Ihe absorption of an inconsiderable quantity (six to 
sewn per cent) of phlorogludn by Ugnin, led Cross and 
Hevan to recognise In this fact a proof that only the 
ketone compounds and not the aldehyde compounds act 
In this way for the alddqdc compounds will have been 
oxldixcd by the chlorine and could not give this reaction 
Ihis assumption formulated by the Fngllsh scientists, on 
the presence of compounds rcactng In the Hgnin leads 
us to recognlee quitkly the hypotheses which have been 
made on the subject of lignin Scientists are agreed In 
admitting that there must be an aromatic nucleus in 
lignin Coapek by beating sawdust (wood shavings) in 
water under pressure obtained a substance which hr 
called hadrotnal which was recognised later thanks to 
the work of Grarfe os being a mixture of vanillin, 
methyl furfurol and pyrocatcchin Oraefe concluded 
that from the quantity of methox} compounds In the 
wood the quantity of vanillin could be deducx!d and 
furtlier that this must be the chief constituent of lignin 
It U not necessary however, that all of the melhvllc com¬ 
pounds should produce the vanJlUc nucleus, as Fromhen 
has shown Moreover it appears very probable accord¬ 
ing to the recent researches of Klason that lignin is com 
posed of conifcryl alcohol (a com)>ound closely related to 
vanillin) and of a derivative of this alcohol, oxyconlferyl 
alcohol, for four similar nuclei have been formed by sep- 
urating the water This constitution would be allied to 
that of the carbohydrates and should be of the some char- 
acted as a glucoslde In fact when water acts upon 
wood a solution is obtained containing ten to twelve per 
cent of a wood gum, which is a carbohydrate, from which 
proportion the content of Ugnin is deduced as twenty-six 
to thirty per cent It Is remarkable that invariably only 
1 ^ per cent of carbohydrate Is found in the residual lyes 
of the blssuJphlte processt it must be admitted, then, 
that ihc pressure, tl^ rise In temperature, and the chemt 
cal agents have a destructive acBon Let ns remark, In 
passing that It is possible after that to answer the ques¬ 
tion so many times asked, whether It is not possible to 
manufacture vaniUJn by utilising either the r^dual lyes 
derived from tlie hot process of making wood pulp or the 
lyes from the bisulphite process. At the very low price 
of $4.55 per pound, which is the present price of vanillin, 
no one would be interested suflldently to make the ex¬ 
traction Besides, it must first be eonsldetcd that the de¬ 
mand for vanillin is not so Important now, and that If 
this question was solved, U would not solve the problem 
of utilising not only the cellulose, but ulso the Ugnin of 
wood 

These considerations have led us face to face with that 
problem of the cellulose industry wUch li tiie moft dtlB- 
cnlt to solvB and at the same time the most important 
What will become in the future of thosn innumerable or¬ 
ganic substances dissolved in water, when our rivers re¬ 
fuse to aocept tbemi or what will remoth, even of the 
business itsdff, when the lows proteCtitif water coutscs. 
threaleotng even now, become active, forbid us to 
throw the reaSduol lyes Into them In such Uw quontitSca 
os bos been done up to the preaent thne? The qwmtlty 
of orgonlo matter oliaolvoi in votef te iteo^ aiHtf It 


the 564,000 tons of cellulose, and a means must be found 
of destroying it 

Having giv4-n the outline of this discussion. It U hapos- 
sible to detail the numerous processes udiich have been 
suggested for the utilisation of the residual lyes. How*- 
ever, that attention may be called to the most recent of 
the processes in this direction, it will suffice to mention 
the one now on trial at Longen In Hesse By beating the 
residual lye from the chemical wood pulp of the bisulphite 
process in the presence of adds on^ when required, ap¬ 
plying pressure and adding formaldehyde, a tough and 
plastic body precipitates The question now Is to as¬ 
certain If this product really bos such desirable proper¬ 
ties as will allow of Its use in such a way os to assure a 
large demand for it This product may be considered as 
cellulose pitch This U the name given to the product ob¬ 
tained at WalBumam Nicderrhein by evaporating the 
residual lyes nearly to dryness, and has proved to be an 
excellent agglutinant for the agglomeration of powderec 
minerals. The whole question lies in knowing if, in 
such a case, the cost of evaporation would not be too 
great, In which event the process Is of no value from on 
economic point of view 

In the production of cellulose by soda, the residual 
lyes need not cause any uneasiness These lyes are con¬ 
centrated and then calcined to extract the slkii li con 
talned In them. 


In this case the organic matter which the lyes contain 
partly furnishes the fuel necessary for their recovery 
On the other hand, to compensate for the absence of the 
problem of how to get rid of these residual lyes, this pro¬ 
cess has one great drawback which explains why It Is not 
more frequently adopted} the treatment of these residual 
lyes sets free very noxious fumes which, up to the pres¬ 
ent, cannot be avoided This Inconvenience and the small 
yield of cellulose arc the reasons for the abandonment of 
tills process In Germany At this moment, laws ore be¬ 
ing prepared in Scandinavia, with a view to the toUl sup¬ 
pression of the noxious fumes from this manufacture, and 
thus the existence of the industry of making Cellulose by 
the soda process is strongly menaced in those countries 
But the utiiixatlon or the suppression of the residual 
lyes are not tlie only important problems Cellulose, 
whether obtained by boiling with alkalies or from an arid 
solution must be bleached Jhls does not mean merely 
to destroy the vciy slight color of the chemlcol pulp of 
heated wood, but rather to carry out an operation, which 
is a true chemical attack accompanied by a great Iom of 
weight (four to ten per cent in the case of bisulphite 
cellulose) There is no doubt that the discoloration would 
be much more intense and much more difficult to destroy 
In the case of caustic soda ctllulose than it is with bisul¬ 
phite cellulose We do not know the nature of the colorj 
besides this problem has remained unsolved in another In¬ 
dustry the elder slater of the ocllulose Industry, the 
manufacture of cotton, for the coloring matter which 
causes tlie discoloration of raw cotton is not dearly rec¬ 
ognised} it is only known that it seems to act as a caustic, 
a deatroyer As it seem* to us, Instead of completing the 
treatment by bleaching it should be asked If the bleach¬ 
ing cannot be done during the treatment? Experience 
has taught that if the treatment is pushed too far the 
quantity and quality of the product are influenced to a 
coDsiderabie degree The treatment should be consid¬ 
ered os a sort of hydrolysis, so that on continuing it 
too long not only the Ugnin, but also the cellulose Itself 
1b attacked Thus In the soda process, it must be ad¬ 
mitted that after the solution of the compound (analog¬ 
ous to an ether) which Is formed by the ceUulose and the 
Ugnin, the Ugnin is changed Into Ugnic add by the alkali, 
for Lange obtained not only cellulose, but also a certahi 
quantity of Ugnic add, by fusing wood and alkali to¬ 
gether The theories that have been suggested as to the 
reactions in the blsulphKe process ore very diverse i 
whether the add radied or the lulfAunmi add remains 
In the state of a double salt, or whether It reacts with the 
aldehyde compounds, or again whether It forms ethers or 
Sulphonated ^ds. The last view Is one of the most ac¬ 
cepted, thanks to the work of the ToUens laboratory; In 
fact, the presence of a sulphonated add combined with the 
Ugnin, hu been recognM In the residual lyes Of the 
blsulplrite proccfBf wid from this compound, thou|^ with 
great da^t^, by tneans of alkalies^ a sulphonated odd 
has been aepMtM at the same time gs a Ugnic oekh ap¬ 
parently Identical with that obtained tfom tbe soda 


It seems to us thfit these oonskferattens only «»oera 
Ugnin But what con we say relatively about ceOakae? 
Is there Tctolly a unique cdlhloH wUdi Is Isolated when 
the boUing Is not continued too hmg? Are there fixnd 
quantity of a less litable ceUulose wMeh go Into iste-* 
tlon? It Is cerUte that this Is tbe cose In tbs sod# pro- 
cess of making «dhdofMi In fact the yfotd Is fifteen te 
twenty-five per cent less than that obtained In 
phltc pnKv4i end tbe product even after bleaddot dies' 
not klwayt a^r Identical with ceflutoe fS«3ol5E 
for ameaik <Mher dUtibctlons It reacte vkfi 

efabrf, Alt tteA reactlont ^ te th* AT 

to • owiun M tftlB M, Sm iutHto to 

^ kofAid^ < lwM oO 
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ur Imh Ew«lt tbdr volutkm by work bwed on esiperiiiient 
Rut tlyit mi lUl Tbe differeat kladf of cdlolooe formod 
^aiiiof tho boUkif ibow 11111 luort i«btl« dlfcreuGU and 
pment m immwwi field for purely chemical rcaearcb^ 
for« ap to the preteot time, the variotu lands cannot be 
oompletely differentiated by their physical properties 
There are certainly different kinds of cellulose p^p ob¬ 
tained, according as they are treated by slow boilmg as 
In the Mitscbcrllcb process, or by rapid bolUng as la the 
Hittner-Kcilner process. 

Are all these different hydrates one and the same ccUu 
lose like that of cotton? These questions remain for the 
most part unanswered Only one of the questions relat¬ 
ing to the carbohydrates has as yet recciv^ a reply It 
is now known, at least, that by excessive treatment of the 
bisulphite cellulose, a transparent substance is obtained, 
looking Uke parchwnt externally and quite comparable 
to vegetable parchment, which h^ been called ptrgamjfn. 
But pergamyn Is not a ccUuIuse hydrate, but rather a 
celluim boiled to the condition of boiled (sodden) rags, 
and from a chemical viewpoint is clearly distinguished 
from the hydrate, which is vegetable parchment by the re¬ 
agents iodine and potassium iodide^ the parchment alone, 
a ceUuloae hydrate, becomes blue 

Up to now wc have only spoken of wood and of the 
cellulose extracted from it Wltliout going farther, other 
problems present themheivcs when the different hgtieous 
essences arc considered os subjects for rcKCarch How to 
recognise the different kinds of wood and the c'olluloses 
Uiey yield, the evergreen woods such as pine and fir 
and Ihe wood with decaying foliage of wliUh those chiefly 
used ore the poplar, the blrcli, and the beech Lvery 
kind of cellulose produced from these different woods 
should be clearly distinguished 

Besides wood is not the only raw material which pro¬ 
duces cellulose Cellulose can be extracted from other 
ligneous fibers portlcularly herbaceous plants In Ger 
many It is made from wb^t and rye straw in FngUmd 
and in the rest of continental Furopc from esparto grass 
or alfalfa Ihls last can be disintegrated by a femienU 
tloii analogous to llie stcrplng of flax, but the soda pro¬ 
cess Is principally used This prottss only is applied to 
straw Wlicn the sulptiale pro* ess is used i e, ilie pni 
cess wlwii the work of sodium hydrate is completed by 
uHliniii sulphate a forty two per tvnt yield of a cellu 
low Is obtained which from its reoctions slwuld be con 
sldered os an oxycellulosc ulUiough it Is not as yet \cry 
thoroughly understood In spite of its comparatively 
wtak mechanical resistance as (ompared to bisulphite 
cellulose, it furnishes a raw material very applicable for 
mnnufacturing letter paper llie problem of tlie residual 
lyes is the same as In the case of boiling wood with hoda 
Really, In the recovery of the alkali the most interesting 
question Is tliat of the noxious fumes but the lyes also 
douhtlculy contain sultstauces of considerable alimentary 
value, and further, substuiues wlucb are gelatinous and 
have a certain coloring power, of sue h a kind as to offer 
one more reason for attempting to utilise these hes in 
un advantageous manner 

The considerable development of ihe manufacture of 
c'ellulow, both from wood and straw gives rise to the fear 
of a dearth of raw materials In the futim Thus the 
German cellulose factories arc already treating wood 
brought from the shores of th* White Sea If the devasta 
tion of the forests should progress rapidly In the north 
erti countries, the cellulose industry will be stopped by 
the want of raw mnlerlols There is ho much the more 
reason that our country should be able to fumieh the 
quantity of wood demanded by the Industry Besides the 
available quantity of straw is very limited Flie Indlgen 
ous plants which sliould furnish large quantities of filler 
Mutable for paper making are not at our disposal for 
the hope of converting turf into a fiber utlllsable for 
paper has proved decepUve Since considerable capital 
has been swallowed up In attempts to effect this, It would 
appear prudent to give it np completely In any case 
there still remain reeds but only for our Austro-Hun 
garian neighbors In fact It seems that In the delta of 
tlie Danube and In the lower Danube region reeds arc 
found from which there can be succcssfuUy extracted a 
cdlulose analogous to that from straw In any case It 
must not be forgotten that the quantity of available fiber 
here is not very large Hence for the future of paper 
making In Germany, we must look to our colonies 

For Ihc moment let os imagine that plants could be 
treated where they grow, In some way so as to decrease 
B$ much as possible the dead weight for transportation, 
and could be sent to Europe In a half prepared con¬ 
dition According to information from on English origin. 
In Burmah alone there are 60 000 square miles covered 
with bamboo jungles dose to navigable rivers Grunt¬ 
ing the rapid growth of these plants, it has been calc^ 
luted that an area of 16 square miles would bo enough 
to furnish the raw material necessary to make 100 tons 
of paper per week. It follows that Burmah, that small 
part of India, would alone suffice to famUh as much 
ceUulose os the whole world demands. The scarcity of 
wood, however, is not yet so pressing that there is any 
need to introduce the cellulose manufacture in countries 


with a murderous clhuaie, to consume enormous capital, 
and to expose it to the difficulties of couslderable bond 
labor From this point of view America U much better 
off Putting aside the fact that in this country It is 
stUl possible to devastate the forests on a Urge scale, 
instead of having recourse to the creatiou of a new 
industry, the short fibers which adhere to the cotton bolls 
can be used, and the residues and waste of raw cotton, 
about 600,000 tons of raw nutenal further there is still 
available about 9^ 000 000 tonn of cotton stalks which 
have been hitherto considered of no value and arc burled 
by the plow every year At the same time, and m an 
analogous manner, the malse stems wild hemp, marsh 
herbs, and wild rice arc waited Some of thene Amen 
can sources already feed the German paper industry 
Thus the factories at Bremen treat cotton utilising tlie 
fibers sticking to the cotton bolls and using them to pre¬ 
pare a product commercially sold under the name of 
Virgo fiber (thread) 

Another very Important industry and to an extent 
(losely allied to the cellulose Industry has also developed 
greatly, that of artificial allk That, tm). uses ctUuloso 
as the raw material Ihe total natural silk in ihe world 
is estimated at Jv0,000,000 klhigrams (ll0,iiJ<)000 imunds) 
worth 6350,000,000 the production of artificial silk has 
reached 5,000,000 kilograms (11,0:^000 pounds) worth 
920,000 000 Although the use of natural silk has not yet 
diminished m favor of artificial silk tlie foregoing fig 
urea show tlie growing importance of this new and quit^ 
young Industry; quite young for it only l^egan In ISSO 
In the beginning cotton cellulose was the only thing 
they dreamed of using The cellulose wan treated with 
nitric ether (ric nitric aetdf), the product thus obtained 
was dissolved in a mixture of alcolml and ether and the 
solution transformed Into thread whith, by the use of re 
during agents, such as calcium sulphide was rendered un 
inflammable Soon howevtr a second process came Into 
use, which conHlsted In dUsolvlng cotton ceUulose in a 
cupro-ammoniseal solution spuming this solution and 
coagulating it by means of acids or bases A third 
process the produttion of viscose silk, has lately hetn 
added to llie preteding ones 
But the d« \elopment of this industry has not unsuered 
to its early promise on a4 count of the high price of its 
raw materials, vie wood cellulose carbon bisulphide and 
soda lye; hi fart, the inaniifiirturc is nnuh too diffioxlt 
It is only after twelve ytars of efforts that the sricntlsls 
Cross and Brvon succeeded In making tht process prat 
tiral, and thoroughly mastered what they termed the 
‘^maturing” of the vlscoHf Really when the three pro¬ 
cesses were vet In the midst of their drvilopmrnt they 
encountered a fourth and most serious competitor which 
came on the seen alth^nigh it Is true that no marketable 
prodint of this process seeniH yet to have appeared In 
rominerre, that iH silk from cellulose n(<l«te 

While tin* three kinds of artlfitlal silk mi nlloned 
earlier contained only cellulose rcgtntrated in differtnt 
ways. In this case tlx finished thread contaiiitd an nirtit 
i-ther of ullulose Ihia ether Is insoluble In watir and 
moreover preserves Its mechanical (physical) rcHistancc 
in presence of wafer a qiiahfy to which the other art! 
fltlul silks (annot pretend ixccpl in a very limited degrit 
Tlie artifttial silks from nltrocellul ibc from ammonlni il 
ooppi r and viscohc sUk are In lliemsi Ives less substantial 
than natural silk but when tlxy arc damp they lose a 
great deal of the Uttlc resistance they possess This 
drawback of prepomli rant Influence has already made 
itself felt In dvelng but It makes itself felt sUlI more 
during ihe weaving when the fibers come In contact with 
water or with damp air Silk from the acetate does not 
suffer from exposure to humidity At first great dif 
fliully was experienced in dyeing liccause aqueous solu 
tlons of coloring matters would not penetrate the fiber 
but by using agents which swcllcil the fiber these diffi 
<iillie8 were overcome There Is no need to enlarge on 
tills suhjwt because a short time ago Prof Knoevenaget 
enlightened us as to the timtorlal properties of acetyl 
cellulose in a very Interesting Ictture with experiments 
that he gave at Heidelberg at tlie reunion of the Associ 
wtlori of South German Chemists 

All that has been previously said as to the chemical 
dlfflciiUIcs applies also to the conditions in which the 
acetate is produced The use of acetic anhydride and a 
little sulphuric arid at Uie same time result# in the very 
great Instability of the elherenl solutions thus obtained 
and this causes more or Ics# fragility of the threads or 
ftlma which have been produced Kow these difficulties 
are avoided by various methods In Knoll & Co s patents 
we find sulphuric acid replaced by bennohmlphonlc acid 
as suggested by Knaevenagel, as well as the addition of 
neutral salts to the alkaline Mlts used os regenerators 
The effects of these modWoations arei To stop hydro¬ 
lysis which Is not desirable to prevent the destruction of 
celluloses of large molecular weight, and to obviate any 
ulterior modification of the physical properties of the 
product oMalned Aside from the solution of this prob- 
kin, an appropriate solvent has alio been sought for sev¬ 
eral years Now acetone and accRc ether have become 
the regular solvents* while formerly no one dreamed o* 


Addtfiosi*! Fointa »bo«t thw Nww Parle 
Sulswaw’ 

Wi are able to give some additional points about the 
new Parts stdiwSy which has been lately opened. At 
one of the termliud ata^lons there has been In^ted a 
Ti^ complete q^Mem of switch and signal controT ThU 
It neoessary from the fact thgt the subway docs not make 
a loop asd the traloa need to be shifted to the return 
tracto BesMeit there ait other tmfcs laid which toad 
to fftoUou ygrds near bjr, to that bm there are used 
to eU smn trachs and signals are worked by 

Tsytor eA^etite toptor defftoob tMr drcolts come to 
g ffSfM On tito holW is a re¬ 


duced plan of the whole plant, with pilot lamps and Indi¬ 
cators^ so that the electric operating iwltdief can be 
worked to suit the case There are 19 interlocking levers 
used in all The motor cars carry VedorcUl double panta- 
graph troUeys with rubbers of special alloy, one on each 
end of the roof, and these work under the trolley wire 
which is mounted on brackets with 60 feet average span 
The third rail weighs 60 pounds per yard, and is supported 
on stoneware Insulating blodis which are found to be 
rooUtnre proof For connectings the front car motors 
are joined to the trolley and the grounded track rail, 
and the rear car motora from third raU to track rsU# on 
the three-wire eysUta, using 600 voUs on the motors or 


UNliig aiiytluug but Llilurufurm glaiioi uccUl arid or 
analogous liquids, whlcli made the praclkal use of ccUu 
lose acetate very difficult Thanks to tlu kindness of 
Prof Knuevenagriand the firm Messrs KioU A Co, I am 
enabled to show you here some samples of cellulose 
acetate and of artificial horse hair tte produLtlon of 
which is stiU m the experimental stage At the same 
time, i can show you, thanks to the kindness of the color 
manufactureri. Messrs 1 redenc Buyer & Co u fine col 
lection of sensitive preparations with a ccUitc (cellulose 
acetate) base A# you htt\e already learned at our grii- 
erol meeting ut Jena something of crillte fllnu> it ap 
ptars that tlic pniblcm of tlx influminabillty of klncmato 
graph films (hitherto made of iriluloid) hub been entirely 
solved 

Ihe destruction of the crllulosc molecule puslied too 
far during Iht ctlicrlficuUou referred to aliove ih the 
cause of great difflculticH not only in the produclltm of 
acetate, but also in that of Chardomielu GUnstroff silks, 
and of vlHCost silk which should lx iiu luded m fact, dur 
ing Uic rcgciieraliou of <riluloHe not jnly cellulose, but 
uUo a cilluLuw. hydrate ib produc<d ilns liydratl mi must 
be considered as the rcnsoii for the wiak nirihunicul re¬ 
sistance of tlie Ibreucl In the pres* net of water \ccord 
lug to Esclmllcr this Inconveiilcnec can be a\ulded by 
treating viscose with formaldehyde in ncid solution 
Fschwlier is cunvifioed (iiat fortiialdejiyde IndiiceH the 
hpontuntous reconstruction of the molrculc previously de 
stroyed According to his figures, the me* hanical resist 
mice of viscose silk thus treated is In* reused In a a nsider 
able degree Ihrre still rrniHiiia the question whether 
in spilt of the ini reuse Jn solidity the elongation (ex 
t(iiHion) IS still sufficient for it is the low value of t^se 
two propcrlks winch hus hitherto so unfavorably dis 
tingiiished artificial silks from natural silks Ihc most 
imporiiiiit problem in thi Industry of artificial silks lliat 
still remains to be solved is that of endowing them with 
tin be two properties 

There is still lo be nientiuMcd llu c cHiiplieutlun of 
questions relating to celliiloBC hydrates found In Kneeht s 
recent work on lucrccrhted cotton Hr shows Ihot the ab¬ 
sorbent powder of cotton dlffi rs remaikaldy according 
lo whether during uiercc riEiiUcMi It h«b not l>een dried at 
all or has been dried and if dried whether this has been 
don* lit the ordinary temperature or at 100 deg C 
(ilj deg ) ifeiice different inetlinds of drying give 
rise to different h)draUs Also Bcrl stales that if cot 
ton U heated in a current of inert gns nt a high tempera 
ture, It undergoes polymerisation whith exerts a favor 
able influence on the projuTties of the rcHuItliig nitro 
celluloses 

Ihesc consideratlrms mike it sufficiently clear that In 
the cellulose mduhtrv and its allied jiiditslries In spite of 
the numerous Isolated observations the characteristics of 
crIliiioM* or the cc IIiiIohch are iiry imperfectly knowm 
from the oheinual point of view Wc do not even know 
the constitution of li»e cellulose of cotton which may lie 
taken as the tyjic nnd still less of its derivatives- the cel 
lulose hydrates the h^drocelluloses and the oxycriltdosc# 
We ran only form a vague idea of these IxHlles If tlie 
cellulose industri is to continue to progress, it is abso¬ 
lutely necessary that a systematie sludy be made of all 
the bodies Included In the abcoe category 

\n advance in the study of llteir constdutlon can 
generally lx effee kd either by the synthesis or the analysts 
(destnution) of these bodies I hen can be no question 
ut prcbcnt of constructing a molecule of cellulose, but 
by dchlrojliig un aj>piirenl molecule, a certain enli^ten 
ment seems to hu\e licen obtained By making decomposi¬ 
tion products we ha\i only a eery superfirial idea of the 
ctlliilnst ti)dratrfl hut we already know n llllle more 
ahout the liydroeellulo e we s])ceially know thanks to 
Tollens that wlun the oxycrllulohi s are heated with milk 
of lime ( ukiiim Indralc) they >leld dioxybutyrlc arid 
and ihosaeeharie acid, we know that Uitv form sugar by 
h>drolysls In nn acid solnhon and by the same method a 
IhkIv representing an intermediary stale of transforma 
tion lielween sugar and cc llulose—rrlloblonc 

The theory bused on the figures representing these 
dee ompositlons would be verv fruitful and would be still 
more so if tlie rescarelws were made under similar exm 
ditions on the large number of crlluJoscs that can lie 
isolated frim wexx! and herbaceous plants It Is highly 
probable however that resort must be had (o new 
methods of researt It 1 Ik* future wdl tell us If tliese 
new melhcHls alHiuld to some extent cnrnmeh on tlx 
boundaries of the chemistry of the colloids In spite of 
the RiictTssfuI resultn found in the domain of the <hem 
Istry of the inorganic colloids II seems as If the organic 
colloids, cellulose among them would escape from dis 
chslng the secrets of their e mslitiilion like ho many col 
loklal substances M he the r It be by purely chemical 
methods, or by phyMochcmical methods there ts no doubt 
In any case that those who de\olr themselves* ngardlexs 
of the Ulipr, to snrh senous experimental researches will 
have greatly aecclerat**d tlie progress of the chemistry 
of cellulose as well as that of pure science and that the 
progress of the cellulose Industry will likewise he faclll 
tated 


1900 volt# in all Ihe substations contain four special 
rotaiy converter groups of 1.500 kilowatt slue fed by al¬ 
ternating Current from a bank of 1600 kllnwatt three phase 
transformers Ihc groups supply direct current at 1,900 
volts for the subway circuits A storage battery fur¬ 
nishes an extra lighting circuit which runs through the 
subway as a standby Metallic filament lamps ore used 
in the subway, and carbon lamps In the train# Improve¬ 
ments arc made in the block signals so that the trains arc 
never stopped In the tunnel, but con always run into a 
station provided thli 1# clear nnd passengers can thus 
leave the train in case of aecldent that may arise from 
various (auscs. 
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Modem German Police Call and Fire drystems 

Some Recent German De«i|{ns 

Bx FranK C PerKina 


HUMltrn ftri drpurtmcnt and police department 
musl iiivi, i trustworthy call and alarm system An 
find rrhfihlr call and alorm syhteio is as neces- 
sir\ a an tlhdetd i>o!i(r ondprncnt or effective apparatus 
al th Ur< ilsdf I ht um oinpunying jUusI rations show the 
on (iintion and in* thod o/ operation of modem fire 
ilann Md ins of ( cmiun design and construction and 
loll r hilion tipilprmnt In the city of Rio dr Janeiro 
(d III id atipan>ing Illustrations Mg 1 shows the switch 
I aid and r (tiving apparatus at this Installation while 
) If. - kJiows the relay table and illustration Hg 3 the 
1)1 Irr tIfKk ulill/cKl in connection with the recording 
mrihanisiii of (lie calls sent in from the various txixes 
Mit ill i|,ram 1 ig 4 indhules the circuits eonnecting the 
ilann hoxt s with the various station houses os well as 
udii tia nnlinl station There arc from 5 to 15 alarm 
111 Ki n (uih (iriuit loruiecllng with tl»e receiving ap- 
pariiiis al t)u station 

\t Hii dc ifinriro Dure are a total of 580 call boxes 
(innettcd in drcults ns Indicated special boxes mounted 
on posts iinng provided with trlcphonc equipments for 
mitnnnii ating with the various stations ond with head 
(piarti rs I h< turning of the key in the door of the 
box siinis in tla call automatically to the station, the 
nuinlKr laing rciordcd on a section of the tape as Indl 
tated in drawing l^lg 5 together with the date, giving 
III Mnr month and dnv as well as the hour minute and 
41 <ond whin Ihc lall was sent in 

1 ht switihboard equipment alarm boxes and electrical 
connexions as tililixrd al Fbsen a d Ruhr and other 
cities and towns In ( erinany are shown in illustrations 
rigs ti 10 The station equipment at Fssen Is shown 
Id 1 ig 8 the design of the alarm Imx m the city being 
nolid in I ig 7 Ihe fire station equipment of smaller 
towns may lie seen In illustration Fig H, including the re 
(living Mpparaliis the alarm gong In the station and tele 
phone c<]uipm nt us will as the alternatlng*<urrent bcU 
ringing magneto for enlllng the firemen from their homes 
In various sec tlons of the town Fig 9 shows the construe 
tioii of nn alarm Ik)x for a small city while Fig 10 shows 
a more elaborate equipment for larger cities 

F\ervonc Is familiar with the electric house bell The 
lurrent traverses the circuit only for a moment In which 
it does its work Such a system is called an ‘open clr 
cult system ^Mth house bell Installations, failures 
of the (iirrent or defects are not evident until one at 
tempts to use them An open current Installation there¬ 
fore Is us< ful only for fire alann systems under limited 
(.onditlons 

When this arrangement Is reversed the current Is al 
lowed to flow hleadily through the circuit and as soon 
as u signal is gl\en the metallic circuit Is Interrupted 
In such a s\slrm any Interruption of the current due to 
a brtuk In the curriiit will without any aid sound the 
alarm slgmil Thus we obtain the desired automatic ctin 
trol in a ven simple way As In this method the current 
Is always flowing during the normal condition of the 
Idstjdlatif II it is (alh d a * dosed circuit system” This 
mrllMMl of operation is used in ail modern Are Rlann 
installations 

A closed circuit for Interrupting the current with push 
buttons is the simplest kind of a fire alarm system In 
sm h push tuition iuhtallutionK one could of course with 
nut further equipment make tlie alarm-sending point 
diHlIngidshatile nt the central by having the button 


simply releases a spring clockwork placed within the 
alarm box The clockwork then rotates a metal dUk hav¬ 
ing a toothed edge The disk Is brushed by a spring- 
metal strip, which when at rest, presses continually 
against the contact screw The current flows through the 
spring brush to the contact screw and as soim as the 
turning of the disk allows the brush to fall Into a slot, 



lio 9—RELAY TABIF OF RIO JANEIRO 
INSTAU ATION 


th< metallic conlatl between the brush and the contaX 
screw Is broken tliereby sounding the signal at central 
When tl»c brush haa passed a slot the circuit is again 
completed and In aciordanic with a number of slots ft 
particular riumlier of current interruptions is produced 
Iherefore the disk alarm box No 1 has one slot, that 
of say alarm No 8 has eight slots, it therefore allows 
that it must be nlinple to make the number of the par 
titular alarm box retognizablc at central In practice 
the disks In the different boxes not only differ as to the 
number of teeth but also ns to their size and their spacing 
on the disk( In fact they are so arranged that the disk 
can send regular Morse signals to be recorded at the 
criitrul station 

Moreover it Is possible to put os many alarm boxes 
RH desired on a single line for as each alarm box has a 
different numbered disk no errors can occur Upon re¬ 
ceiving an alarm at (rntral It merely remains In look up 
I lie number on the register which shows the place from 
which the alarm was sent The circuit starting from the 
central station Is run through all the alarm boxes In 


means of a ipecUt rubber washer The importaaee ol 
this Is very evidemt, aft ftre alann boxes are nwally In the 
open and eonitantly exposed to the weather Hie 
work would fuffer so much throiigfa dust, moistore and 
oxidation that reliable operation w^d soon become qoes- 
tionablc, particularly as In small Installatkmft there U 
usually no skilled labor available to attend to the Intpee* 
tlon of the boxes For the some reason the contact ar¬ 
rangement of the clockwork is oonstmeted with parttcular 
care, In fact, for reasons of safety, the most important 
contracts are provided in duplicate The clockwork case 
Is set in a red Japanned outer cast iron case. 

I^arge and elaborate alarm boxes are used for large 
cities as seen In Illustration Fig 10, but are usually too 
costly for small Installations Inside of the box, in ad¬ 
dition to the clockwork with a case. Is a lightning protec* 
tor and contact key The key is employed hy the firemen 
for special purposes In calling the central station In the 
front door is the push button, covered by a thin glass 
pane the only part of the signal sending mechanism 
accessible to the public Signal sending by pressing a 
button was Intentionally chosen, as everyone is familiar 
with the push button which U widely used. The glass 
pane, about 1/64 inch In thickness, can be easily broken 
by a light blow 

It has been found that covering the push-button by a 
glass pane has proven the beat means of preventing the 
ringing of false alarms An uncovered hudle or push¬ 
button would directly tempt mischtevooi or malidous 
misuse Moreover the use of the glass pane has the ad¬ 
vantage that legal punishments for the wrongful misuse 
of an alarm box be<^e more severe (the breaking of the 
glass being a damage to property) than It would be for 
the simple misdemeanor of sending a false alann 

In some German Are alarm systems in order to reduce 
the misuse as much as possible and make It easier to 
catch the malefactor, a loud ringing mechanical vibrating 
bell Is often put in the door of the alarm box Pressing 
the button here releases both the alarm mechanUm and 
that of the warning bell, which latter rings for a certain 
length of time and then stops of its own accord. It 
serves the purpose of calling the attention of nearby resi¬ 
dents and of passers-bv to the fact that some one is send¬ 
ing In a Are alarm This arrangement has proven very 
satisfactory It U not necessary to provide all the alarm 
boxes with bells Usually only those located In the resi¬ 
dence section require them 

As a receiving apparatus for small systems the direct 
indicating apparatus has proven Itself very reliable. The 
Indicating apparatus noted In Fig 8 contains. In back of 
a locked glass door a signal annunciator disk and a 
line relay transmits the incoming signals to the actual in- 
dicalor or pointer system the dial of which shows the 
various alarm box numbers For practical reasons not 
more than 16 or 90 alarm boxes on one ciTCult are con 
nected to one Indicator If there are more alarm boxes 
or circnJts a second Indicator is required In addition to 
the first 

When the glass of an alarm box Is broken and Its 
clockwork released the signal annunciator disk at the 
central station falls, the pointer moves—following the 
current Interruption by the alarm box clockwork—and re¬ 
mains stationary at the number of the sending box. At 
the same time an alarm bell rings and continues ringing 
until someone has raised the annunciator disk and br 
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P,o 6 -STATION EQUIPMENT OP THE TOWN OF 
BSSEK, OBEMAKY 


piT^4(d on(c nt StulUm 1 twice at Station 9, and six 
limn nt Station fl but In the excitement mistakes are 
untvoiduMp So It becomes evident that the interruptions 
of Hh: current to denote the number of the sending point, 
instead of being controlled by hand, should be antomatk. 

A German device of this kind Is operated as foUows, 
and indicated In Fig fit The alsm ftendei^ does not dl- 
recUy Interrupt the current by pregtfaig the button, but 


the city and then back to central This is called a 
series circuit” or loop For practical reasons not 
more than 90 alarm boxes arc put la one loop, a aecond 
loop entirely Independent of the first being run as soon as 
more alarm boxes are added to the syfifim. 

It will be noted that the dodbroik of the flfe*elen& 
boxes of German design U moitiited on a cast Iron 
placed to a wUl cate and mode absfiloMty watospioof hr 


pressing a Igver bus brought the pedoter badr to ki 
initial poaEfefik 

In fioetf dtkfi tte reedrlng gtatlon !s dtnntfiA it iMMi 
ttdtable pUot efi the Oty Hall, tiw ftoUefi 
or ttn lln engfise honsfi where fiome one M atwm 
tk«ie4 ^ n^i^Whtb rmMug «• tlMt m vhM 
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b«& Tlift ptnon toft to duurfo tii« ito- 
M^«vsr atght «ui §» to jUep* «nd to •«« of totof 

tto 

III Wvto cfttot whoio ttort U « rofutor fli^ depurt- 
totot Of * mmH force cl ftream to etweji kept to TMdl« 
wmK tto umii cea go to the todlcetor derm box faBme- 
dtot^ efter reoeiTing the eUim. However, If there to 
to oddlttoB » Totonteer Are dqMirtment or, to feet, only 
mch extoti, they meet be Informed upon reoetrlng the 
elensr Thto cen be done In many ways by meena of ateem 
wbtoOee, fog-horns end belle In modem systems, how 
erci^ e pul^ general etoitn to generally avoided, as It 
cenaei unnecessary excitement, particularly at night 
Henee^ preference to given to the so-called private alarm, 
I e« alarm arrangements, which, at the breaking out of 
g Aiv, stminion only those persons who belong to the Arc 
Aidrttog forces. 

It to maintained that for private signals for the Are* 
men the use of alternating Guirent alarm bells to best 
suited, the bells being put In the homes of the Aremen 
If the beUs are connected In separate alarm lines, they 
must be connected In a closed circuit The enrrent 
steadily Aowing through the drcult does not affect the 
alarm bells To ring them the necessary alternating 
current must Arst be generated at the central station 
TMi Is done simply by turning the crank of a magneto 
As the bells ring only so long as the magneto to being 
tamed. It Is pottle to give various signals by varying 
the taming of the magneto crank handle. 

It to stated that about SO alarm bells can be rung at 
the same time by the magneto As soon as more bells are 
to be added, tlw Are-alarm box circuit, by leading back 
to the central station several tbnes, can be divided Into /i 
number of alarm bell loops Each of these alarm hell 
loops has Its contact kev on the magneto The Indiridunl 
alaim bell loops, In each of which there may be up to 30 
bells, arc operated simultaneously but one circuit after 
another TTds subdivision Into several alarm hell sec 
tions has the advantage of notifying only those located in 
that section In which the sending alarm box Is, and then 
later the others, If the men already at the Are are not 
sufficient 

Usually the magneto, together with the Indicator ap¬ 
paratus, Is mounted on a wall switchboard, on which there 
are also placed the auxiliary apparatus. Including the 
lightning protectors, whkh protect the sensitive parts of 
the reedring apparatus not only against lightning strokes 
which directly strike Ihc overhead vrlrea, but also against 
weaker atmospheric discharges and against heavy current 
discharges In case the overhead lines come In contact with 
street car or other power circuits 

There to also In some Instances on the board a list of 
the alarm box numbers with their respective locations, 
directions for the operators and two bells which ring 
during on alarm, for the control of the slgfnols sent off 
If there are two Indicator apparatus a stmilar board to 
used In larger Installations having three or more Indl 
cator apparatus corirspondingly larger switchboards are 
used 

The battery cells necessary for operating the system 
are also placinl at the central station In a locked closet 
or cabinet For generating the direct current In the 
box drcults dosed circuit cells arc used these hiving 
on electrolyte of copper sulphate { they are recharged 
about two or three times each year For controlling the 
battery an ammeter fs provided In the Indicator appara 
tus, which shows the nirrrnt flowing through the line 
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doTuhip to fffbatoi or to larger instoUatkms are put to 
the eeuar o» Hands of several tiers. Operatkm with 
storage battariM to more convenient and cleaner The cost 
to greatest but the operating expenses are lower with 
primry eeHs. The switchboard required for the monthly 
charging of the storage batteries, to very simple and 
can be operated by inexperienced persona 

Fltnwea In MacKlne Dwelgn 
It to commonplace that. In the design of any new ma¬ 
chine, or structure, the relative proportions of the various 
parts, and their positions in ration to each other, are 
determined rather from precedent and experience than 
by calculation Certainly, In simple coses calculation 
may be employed, and to employed thus, for Instance the 
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dimensions of a simple tent>ljh member of a bridge may 
be directly determined from the known properties of the 
material from which It to lo l>e made although even in 
this case, the factor of safety to be employed Is Axed 
in terras of precedent and experience alone In general 
in simple structures, a mntlwroalicat determination of 
the dimensions of parts may be employed but as they 
tend lo become more rompileatrd the rcUancc on precc 
dent and judgment becomes e\cr greater In the design 
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of machines thto reliance on perhonal Judgment becomes 
still more noticeable Fven here, lioHe\er some few 
leading dimensions may more or less, be determined 
mathematically the diameters of shafts and the sixes of 
bearings may for Instance l)e so Axed althougli these will 
frequently l>c modlAed h\ n designer in order to bnrg 
them Into what ho consIderH better relation to the general 
arrangement and dimLiisions of a maehlnc which arc of 
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in greater or leas degree It has even received a name, 
and thooe In whom tide abUity to strikingly displayed are 
commonly said to have a *^D^d)anlcal io^nct** The sys¬ 
tem on which thto ability operates, and by which such In¬ 
stinctive designing to carried out, is worth a little atten 
tlon It Is common practice to sketch out roughly the 
general lines of a new machine on a drawing board, and 
to determine approximately the sites and shapes of the 
main parts from this sketch, various dimensions, carves 
and tapers being modlAed in freehand until the whole 
begins to hang together properly and the different parts 
bear such relation to each other as to make the whole ap¬ 
pear a satisfactory and workable and probably a neat 
machine The process Is largely a \touttl one and al 
though there are men capable of forming wonderful 
mental pictures of new machines or apparatus, even 
they will, In general be found more or ie><s to modify 
their Ideas when they see them down In black and white 
The dependence of this process of Instinctive designing 
on the vtofhfttty of the object designed is a mat tee ^ 
some Interest, and may be given a little con8idprfttlnni^\ 
The fact that the mechanical instinct judges the sourm.:i^ 
ness or otherwise of a design by its appearance inav hr \ 
interpreted by saying that such instinct Is but an exumpU 
of visual memory and that the eye after long training 
and familiarity with correct designs, retains a sort of 
standard with which It Is capable of comparing future 
examples which may be presented to It This however 
appears a somewhat limited statement of the case, as a 
sound designer to capable of correctly proportioning the 
parts of an entirely new form of machine or of one of 
a type with which h* Is not familiar It would probably 
be nearer the truth to say that the actual appearance 
of a machine and the general look of Atness of its various 
parts In relation one to anotlicr to in fart a direct meas¬ 
ure of Its rffleienev as a piece of mcihanlsm In one 
sense, of course thto statement to a mere truism but the 
present Idea goes further than the Arst obvious meaning 
of the sentence and suggests that llw mere general ap¬ 
pearance of a machine is, in fact, some measure of Its 
adequacy as a machine The idea is that there are certain 
more or Jess obficiire principles of Atne^s or if one 
prefers It of beauty to vhith correct design of nrccsHitv 
conform and that coin|>etrnt designers work in terms of 
these prlneJples without necessarily rccogni/ing their 
existence or being able to state them This idea Is hut 
ft particular applltallon of a doctrine which in one form 
or another hns l>ecn odvanceil times without miTni)er in 
relation to the Arts llie doctrine that the best and 
Anally correct form of anything Is at the same time the 
most satisfactory In appearnnee— the most beautiful 
Thto was one of Ruskin s favorite doctrines and there 
would he no dltfirulty In finding a dorrn passages In Jito 
works illustrating It For Instance! Few buildings are 
beautiful unless every line and column of their mass hft%e 
reference to their foundation and bo suggestive of its 
existence and strength so nothing can lie lieautlful in Art 
which does not In all Its parts suggest nnd guide to the 
foundation Translating this Into cugiiueriug language 
one may say that of two machines that will l>e tlic best 
mechanically which to the best In nppcftrance nnd which 
the proportions and relations of the various parts sug 
gest to a competent observer a proper distribution of 
welglit and stress Tlie classic expression of this doctrine 
of fitness and efflcicncv or hennly and truth fts Ruskin 
would call it to due to Keats t 

“ Tteauty Is truth truth brautv —thnt Is nil 
\e know on earth and al ye need to know 



lia 7—A CITY AI ARM BOX 


iB loCH or aftnaAdotoy drcult LecUnebe or dry celU coarse a functfon of the operation it to intended to per 
•n XtttA - form. Allowing, however, for cases in which calculation 

At to tto» IttttitKAkipn tbs iwitcfaboord and to of uHfUnoe In general, it may be said that the de- 

the Mbtoet t a go t b e» Aonttitnto the eompleto tormbiatiou of the dJmenslonf of moebioe parts Is a pm- 

OBAtfol Hotton of 0 Afo otofta liyHciA and ore easily to- oess dsmndlng rather on experience and Individual judg 
^ ^ mathematical considerations 

im igsk otoctoto ^ aifigUiible to the city« small The oblUty to determine Instinctively the correct dl 

hufttokt* JSl!i tttod toetoeH of the iMlmory cells. mwfklM for a machine part which to to be subjected to 
AeTSitAii to MOtotok AM F»eed to todetenntoate stresem Is a common enough feature omoiig 

Tin ' t^TT *T r*^ ^ “*" ***** ••eWIO-deainm. AB eonprtMl drughtenen ten It 


It DM, appear a far cry from Keals to miuliine <lr 
aign and yet It is probable that If this doctrine is not 
piuted too far it wUl be found to ha^c quite definite 
application in practice. 

Thto matter cannot be satisfactorily discussetl with 
out a consideration of what constitutes fitness or l>eautv 
In machine design, although, by approaching the matter 
from this point of view there to some danger of reason 
ing In a dreto In the early days of the development 
of the steom-engtoe and machine tools It wo. the prac- 
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tk*c to uttetnpl a Hort of added beauty In meihanlral con 
«1 ructions by such devices as the provision of Corinthian 
pilasters on < iiginr standards and thf adornment of bridge 
work wltli various fii>cUrs of cast iron ‘carving 1 his 
tyjw of ciif^lneerlng art found little favor with the pro¬ 
fessed experts In artistic matters and there la an amus 
inf( story bdd If our memory serves, by Sir Benjamin 
Baker to tin* * ffccl that In his early days he had adorned 
one of Ills bridges with some type of east iron ftllgrce 
work which drew from Riiskin tlie remark that the sight 
of it always made him wlslt l«* had I)cen l»om r blind 
fiMli in an underground ea\« and thus escaped the pain of 
r\er seeing it Ibis svjtrm of designing a machine, or 
htrnrtnre and nfti rwnrd slliking on ii certain amount 
of ixtcriml dernralion endured later in the Ihiited Stales 
Ilian In ( rmt Britain hut although ll Ktlll crops up nt 
iMUS it !«> fairly guier/illy ahundohed nowadays We re 
nll> 1 vvewr tame across a water meter intended for 
( r lalion or similar use which wns enrried on a pair 
list iron kgs of floricultural dislgn that were ap 
ipriah ralln r f(tr a Cerman l>err garden than an engine 
kail BxamjiUs of this order arc, however rare at the 
I resent llrn< and whether It be as n result of criticism 
In engineers themselves or that of outsiders, there Is no 
(hull t tiul the ma)inlv of dchlgm rs are now persuaded 
fhiit an\ ln«iit\ in nieihnni(al work must Inhere rather 
in the lines and pro])ort!ons of the design than In added 
matter of any desi riplion 

It may ap]>ear lliat a toinliislon to the rffict lliat ex 
ti rnnl dunratinn is nnsuilr<1 for mechanical eonstructlons 
and that l>eauty in such works tan I)e obtained only by a 
pro^»er distribution of foniis and proportions merely 
leads hm kina revt rse dlrct lion to the point we at 
tempted to attain in the early part of this article There 
(s howevi r a differciuc In tlie eonelusloni reached bv the 
two wavs of appmarhlng the matter, which may ]>erhapa 
In illustrated !>> an example A gootl deal of rrltleism 
has at one lime and nnotlier l)een directed against the 
lower Bridge on tin* score that Its ornamental features 
are purely extraneous, and that the masonry towers form 
no essential part of the design but ore simply added to 
make the bridge look ‘pretty ” the tmpUeatlon being 
that had the steel work been left In Its nakedness wltli- 


out covering of any sort* the final effect would bn^o ben 
more beautiful* This point of view astu i aes, or tbottld 
assume, that the steel work it of bold and ctralfbtforward 
design admirably suited for its purpooe* and si^ that In 
it the general distribution of weights and ttreatet con be 
followed by a trained eye Tfalt represents tbe ontU 
decoratlon point of view which was OTsIdered immedlatdy 
above The olternAtlve way of looking at tbe nutterp 
however, which we dealt with flrstt ossertt that hod the 
steel work been left bare, then the general impreition 
of beauty which It conveyed to the eye of on engineer 
would actually be a measure of the mechanical odequaCT 
of the design and that a construction which, althongn 
satisfactory and workable enough, yet was more or less 
disproportionate or wasteful of material, would, for that 
reartun, appear less beautiful and fitted for its purpose. 
It is clear that a full discussion of this matter would in¬ 
volve an Inquiry Into the nature of beauty but that In¬ 
vestigation has bogged too many generations of phlloa- 
ophrrs to be attractive, and tlM meaning attaching to 
beauty or fitness. In machinery Is In general, quite suf¬ 
ficiently understood for our purpose. 

We have no wish to suggest that the Idea of fitness of 
apj>caranrr or beauty. In a piece of engineering work 
lielng In some way consonant with Ita mechanical ade¬ 
quacy IS capable of an)rthing more than very general 
and loose application but none the less we think the Idea 
will he found to have a sound foundation It Is not 
difficult to find examples to Illustrate the matter A very 
simple one has reference to the distribution of weights A 
tower crane for Instance with a revolving hammer head 
that is designed with such InsutHcient counterweight that 
serious and unintended stresses come on the center hearing 
will to a trained observer, look wrong nt the first glance 
It may take a few minutes for him to decide what Is miss¬ 
ing or what Is wrong In the relative proportions of the 
parts ( but he will at once see that there Is a defect some¬ 
where The crane will look wrong and the suggestion Is 
that It will do so because it betrays certain principles of 
fitness which arc essential In a machine If It Is to look 
right Another example which may be quoted Is the case 
of a heavy machine tool In which the legs are so light 
that excessive vibration is bound to be set up when the 


tool b operated. Iti ddt cMfw tlie MefalM wofitd 
look wrong at tot iHgb^ tp e tralaad be- 

canie Sts detJga would be kt vkitooa with ptlneqto 
correct conotnictlqn, sriiicb- ore a port, poi^Hblj aa uu- 
oonodoas part, ol the obocrver*i mental etj^pment Then 
is no need to mnltipl/ exomplef to Ulustrate this Idea, but^ 
it may be pointed out, that even such smaQ matten at 
tbe rouiidiiig-off of the edges of cottfaigi a|q>ear to he 
consonant with tbe '*beau^ It truth’* d^iine. Square- 
edged coatingi not only lo^ wrong, but are wrong A 
fine example, wfaicb It of tome Interctt, may be menUoned. 
We believe attention hot been drawn to it fay Hr Lan- 
cbester It hot reference to tht posithw of tbe ttoerlng 
hand wheels of motor ears. In the early days it wta tbe 
practice to carry such band wbedt on vertical ipindkti 
so that they lay In a boriaontol position t while at tbe 
present time it hat become practically universal custom to 
Incline tbe spindle toward the driver’s sett, to that tbe 
hand wheel alto occaplet tn inclined position, wMeh In 
high-speed cars usually approximates to about 46 deg. 
from tbe vertical 

This change has come about partly os a result 
of the Increase of the length of the carsi but the 
question of appearance hot also hod weight, and 
there is no doubt that not only designers, but the general 
public also, consider tbe inclined position tbe most fit¬ 
ting and tbe roost In keeping with lines of the car One 
obvious reason for this Is that the inclined position of the 
spindle odds to tbe Impression of speed which is rightly 
inherent In tbe build of motor cars, especially heavily pow 
ered ones. It is interesting that this change, which Is In 
every way sanctioned by esthetic considerations. Is direct¬ 
ly Buhstaiittatcd by mechanical ones. With a steering 
hand wheel In a horlaontal position, tbe effect of the 
Inertia of the body of the driver, wh^ the car Is round 
Ing a curve Is to tend tn make him move the wheel 
farther round than be Intends, so that defective steering 
resulta This point Is of much importance In high-speed 
cars As the steering wheel approaches more nearly to a 
vertical position this inertia elf^ Is more and more cUm 
liiated so that the inclined wheel not only looks better, 
but is actually mechanically better, as conducing to easier 
and more accurate steering—fiagittesWag 


Value of Illuminating Engineering to tKe Manufacturer* 

A New Art and Its Possibilities 


1 iir (liffiniit (lusMR of mumifac lurtrs h1k> arc cii 
gagtd in HUppl>ing IhIngK neceHNary fur artifltJal light 
iiig und who are dintUy lioncfilrd by the subject of 11 
himinating t ngineerlng moy be rnughtly daKsifled as fol 
Iomh: 

\ The mftuufuclurer of artifidnl llluminant'^ 

B I be mnnufftcturrr of shades and reflectors 
I The manufadiircr of appliances used with urtiflclal 
lighting 

n I he inimufaeturor of contributing apparatus that 
la to say apparatus which 1^ necessary finally to pro 
diHc. Hrtlfidal light 

P rhe manufadiirer of elec trieltv or gnat for ex 
iiniple the central hlullon or the guB plant Phis lost 
class is covered In convention pni)er8 by Messrs Scrrill 
and rihhrist and coii»cquentiy will not be considered 
here 

Inking up the first classt namely the manufacturer 
of niumlnants this can l>e dhided Into four sections 
namely clcctrlo gas. acetylene, gaaollne In the scope 
of this pajwr It will not Ik* necessary to anabre the 
value of each of these divisions BCparatcly but they can 
be cont.idercd as a whole 

A arNenrs to tiis HAKorACTUBEX or tiiomikants 
IIh* priHlucls put out by the manufacturer will be 
UHcd more correct!v and consequently will give better 
Battsfactlun, whUh will lead to tiiclr wider use 

Bv a knowledge of Illuminating engineering new fields 
for the manufacturer will be opened up 
A knowledge of Illuminating engtnccring will teach the 
consumer to dioost corrertly the (harnclcr of illumlnant 
dcstrahle fqr the work In hand which will lead to a 
wider extension of such llluiiiliiant for such work 

Illuminating engineering Improves the quality of the 
mnnufttcturers product 

Tlliimmatlng engineering teaches the salesman of the 
inaimfadurer to solicit husiness Intelligently, placing 
him In n drcldnlly advantageous position over his com 
petitor ^^\^o has not tills knowledge 
It puts the manufacturer employing such mrthmis 
nlwvp his com)>ctilorn not cmplo;ri>ig them, making It, 
Ihcrrforr more easy to sell his goods 

Phew' advantages may well be dilcnssed more In dc 
lad One of the greatest compUInU of the manufac 
turcr of llhimlnants Is that the pabHc does not use his 
prcMliut AS it Is Intended to be used, and consequently 
the cnstohicr does not get the satisfaction which be was led 
to expect from the manufacturer’s statement Thus In 
the ense of the Incandescent electric lamp, the customer 
orders a lamp o' HO volts wlicn perhaps he should have 
ordtred one for a J 05-^11 rirrult The result Is dlssatis 
fntllon and results in live loss of future business to the 
monufttctiirer supplying the lamps In the case of the 
’vellnw flaming arc lamp It is sometimes seen In front of 
A store window wlierc the storekeeper is attempting to 
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nhow color values The bad results conacijucntly ob- 
trtlnc<l may Ica<l to the condemnation of tbe lamp simply 
because 11 was used In the wrong place A notable ex 
ample of this was the use of the mercury vapor lamp In 
Its early days In many places where It Hhould not have 
lK*cn employed with the consequent condemnation of the 
lamp which greatly retarded Its introduction In such 
places where It wni entirely suitable Similar examples 
might be cited In other fields, but those given will prol>- 
ahly make the point clear 

Tt is self-evident that a knowledge of llluinlnating en 
gim*crlng opens up new fields which heretofore were un- 
available Tor example in automobile head lamps the 
field was almoat entirely In the bands of the acetylene 
industry until by the Introduction of Illuminating en 
gineerlng principles (Illuminating engineering is here used 
In Its broadest sense) the manuf^acturcr of electric appll 
ances has been able to compete successfully This con 
dltlon required a thorough Imowledge on the part of the 
manufacturer not only of the manufacture of a suitable 
lamp and the proper length, shape and position of Its 
filament, but also the use of It In conjunction with the 
proper reflector with an adjustable method of focusing 
Ffad not all of these combinations been properly em 
ployed the field would have been closed to the manufac 
turer of the Incandescent electric lamp It Is exactly 
along similar lines that the actylene Industry has gained 
such a hold it automobile lighting as compared with the 
lighting by means of oil lamps first employed and still 
adopted on many automobiles 

In the Industrial field It is found that knowledge of 
Illuminating engineering is of the utmost Importance to 
the manufacturer of electric lUoinlnAnts, as Is evidenced 
by the fact that one interest has devoted some $&0,000 
toward making investigation as to tbe requirements and 
the methods of solving the problem of Industrial light 
Ing Before the manufacturer can hope to invade such 
Adds he must make a thorough study of all the con¬ 
ditions, such as the placing of the units, the slie of tbe 
lamp, tbe height above the floor, the ct^r of the light, 
and many otiwr problems which can only be solved by a 
thorough study Examples of the benefits to be derived 
by the manufacturer In the study of these problems 
might be multiplied many times, but one other example 
will suffice In the field of street lighting the old open 
dtrect-current arc lamp giving the maxlmnm candle- 
power at iS degrees was almost universally employed tn 
the early daw of electric street lighting A careful study 
of the problem showed that these lamps were far from 
being Ideal for street lighting, and a thorough study of 
the problem, which is still being eontinued, has shown 
that lllttmlnants of different charaoteristtes are desIraUe, 
and there has therefore been tntroduoed for such work 
the Inclosed arc tbe magnetic arc, tiie flaming arc, as 
well as different forms of Incandeseent dectrie fUum- 
tnants. In the case of gas street nghttesk the old open 
flame burner hat been almost entirely superseded by to 
mantle burneri either singly or In dustefflr as ter w^p te 


the high power high-pressure Ineaiideacent gas mantles 
used for lighting maiiy of the cities of England and the 
Ontinent. It was only by a knowledge of the distribu 
tlon and character of tbe light that the manufacturer has 
been able to Introduce his product against the competi 
tlon of the older and more firmly catabUshed Ulumloants 

A knowledge of Illuminating engineering Improves the 
quality of the manufacturerii’ pr^uct The numufac- 
turer who would Improve his product calls to his old 
many of the different branches of illuminating engin 
eering, using this term In its broadest sense He calls 
upon the chemist, the physicist, the glass maker the shop 
process man the selling organisation for tbelr experience 
In things desirable and by means of all of these the 
product Is gradually raised In quaUly, due to the wider 
knowledge of Illuminating engineering For example, In 
this country the quality of the Incandescent carbon lamp 
has gradually been raised so that to-day a lamp of from 
9 S to S watts per candle Is obtainable, where formerly 
for the same length of life a consumption of from S to 
3 5 and even 4 watts per candle was necessary | while 
In England, where little Is as yet known of lUumlnaUng 
engineering, and where commercial methods have not tbe 
some tendency to advance it as they do here, the lamps 
reach as high as S or even 10 watts per candle, resulting 
most disastrously to the Introduction of electric light In 
competition with gas Summing up, therefore. It may be 
safely stated that one of the greatest values of Illumin¬ 
ating engineering to tbe manufacturer If the resultant 
improvement in the quality of the fllundnants he makes 

It teaches the salesman to solicit business InteUtgently, 
and a salesman equipped with a knowledge of illumlnat. 
ing engineering cannot be placed In the same class as 
one without this knowledge This is so well reeogntied 
to-day that to tHined UInmtnating engineers who also 
have selling aWUty command tbe fa^r salaries and arc 
of far greater value to the manufacturer than those with¬ 
out this knowledge. This conditkm is so rapUOy tnereas- 
tng that with tbe growing knowledge of niumlnating en¬ 
gineering among to buying public, to eonqianlet whose 
aatesmen have bean best educated fai IHuminatlBg englh- 
eering are those who are making moat rapid progress 

In a like manner H puts the nianutecturer using il¬ 
luminating engineering above his competitors who are net 
employing such methods, for to manufacturer Is, after 
all, ikothiBg but a salennan, and what Is true of to aales- 
man is also true of to manufacturer Thla is well evi¬ 
denced by to recent rapid progress mads fay to manu¬ 
facturers of Incandescent elect^ and gas Ifiumteants 
who have made illuminating engineering departments part 
of their regular organisat^ 
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Uod. Thug If « nuuttfftctom wiihed to obtain a 
{Um for home Ughtlng which would ghv a warm color 
o the eyt, but at the miolmum Iom of abaorptlon, he 
rouM emjiloy a different for tungsten lamps from 
hat he would use with carbon, since In tbe Utter case It 
s not neeessaiy to employ as much color as In the former 
limllar examples of the ra]ue of itluminatiog engineer 
ng to other hrancbet of ordinary decoratire glassware 
night be easity multiplied, especially In tbe physiological 
ind psychological rffecti H Is desired to produce. 

In discussing, however, the subject of reflectors, It is at 
»nce evident that a thorough knowledge of illuminutJng 
^glnerring, not only In Its broadest sense but in Its 
norc narrow and usual appltcatlon, must be employed 
rhua, In the case of prismatic reflectors, there are all 
ort« of candle-power distributions which have been ob- 
alned to fit different conditions, as for example the so 
called “extensive” “Intensive" and “focusing" forms of 
distribution, all of which have been designed to fulfill 
Lighting conditions which it would have been Impossible to 
produce or even know the requirements of wlfhout a 
proper knowledge of Illuminating engineering In fact 
such glassware Is, ai a rule, designed after the require 
nienta have first been laid down in accordance with the 
principles of Illuminating engineering It is self-evident 
that new fields are being opened up from time to time bv 
a study of the requirements through the aid of llhimtit 
atlng engineering The Same careful work Is not only 
being done in the case of prismatic reflectors but nUo 
with other t\pes( for example In the cose of a tvpr of 
reflector designed to gl\c a svmmetrlcal distribution 
throwing the light up and down the street which was dt 
signed after a study of the requirements had shown the 
necessity for a very broad candle power distribution in 
which the flux of light was largely confined to the street 
rather than spread uniformly into surrounding space In 
the Case of Indirect lighting tlwrc Is nnotlwr example 
where by careful design distribution curves have been 
obtained which will ^ve maximum efficiency for this 
system of lighting As a matter of fact, the proper de 
sign of reflectors could hardly be said to exist were It 
not for a proper knowledge of lUumtnatlng engineering 
and these two must of necessity go hand In hand It Is 
for this reason probably that the manufacturers of 
shades and reflectors were the first to rccognlac the value 
of tllumlDating engineering, and they have done nil In 


their power to spread the art among the public as well 
as among those directly interested 

C VALOX TO Tiqt MAMUTACTUOn or APPLIAKCSt, 

Under this heading can be included all those devices 
which arc directly applicable to tbe iUuminants them¬ 
selves Thus, there are the fixtures used to support the 
IUuminants and their shades or reflectors the burners in 
connection with mantle gas lighting; the sockets for ele 
trie lamps; the tips for open gas and acetylene light 
Ing, as well as numerous other appliances Tbe fixture 
manufacturer has been generally speaking slow to recog 
nine tbe value of Illuminating engineering os applied to 
his art; but to-day the most progressive houses are recog 
Hiring Its value and arc aecordinglv taking advantage of 
it much to their financial benefit fS|H*cIallv In coinmer 
clal lighting 1 he lighting of a great majority of stores 
office buildings and other coiiimercial places is to-ebn 
being done b> units which are properly supported by flv 
turejt designed to gl\c definite results This Is cquulh 
true of Imth gas and clectrlcitc The result has been 
that within the last five years th types of fixtures for 
Hgiiting such buildings and plates ha\e l>«^n (ntirel\ 
rcvulutlonlxod and those manufacturers vvio do not 
take adconlage of the knowledge of illiiminntlng eti 
gineerliig nee ssary lo obtain tile desired results roust of 
nrtcHsitv fall beliind in the race I \cn In the case of 
more decoratice plans where effit iericv Is of secoridan 
lOMsIdrrution a knowledge of illuminating engineering 
hegintiing to Id! In the home to-dne for example the 
educated customer is Ik ginning to insist that his house 
shall not only be properly lighttd from an artistic stand 
ptdnt, Imt also from nn economical and physlologicnl 
standpoint and llit manufacturer who can take ad 
cuntage of these conditions is the one who will get the 
iuislncfis It will therefore he e\ld»nt that a knowledge 
of illuntfnafing engineering (n th« proper design of fix 
turcfl to fit the conditions at hand Is also of \nluc 

In the case of luirncrK for mantle gas lamps tlie ques 
tion of price is of secondary c m side rut ion This Is c\i 

denced bv ttu fact that the mulorit^ of the buslneas if 
the country for this line Is controlhd by one compnm 
thU l8 due to the quality of its apporatus ralher than a 
question of price Such burni rs being designed along 
scientific lincH and with the ideas of illuminating rn 
glneerlng used In Its broad Rcnse have become standard 


for this class of work throughout tbe country The fact 
that the company above mentioned Is employing llinmin 
atlng engineering jnethmlji and is the foremost one in 
the gas field fully bears out tbe point mentlcmcd 

A similar line of argument might be used In the case 
of acetylene burners, sockets and other material directly 
used in support of IUuminants t but suffictent has been 
given lierc for the purposes in hand 

n VALUK TO Tier MAKCi. actc sxa or coKTaiacmira 
APFAiATrS 

rhe valiu lo this cIhijs of inaiiufaclurers is indirect 
rather than direct but that its value is great no one 
would deny Thus In tbe Incundeseent eleclrli lamp field 
the extension during the post feve years into new fields 
has been frrmendons all of Hblib means a larger demand 
for apparatus of all kinds J hr manufacturer of the 
electric generator the ntenm Ixiiler and all the other 
necessary parts to a generating station conduits, wire 
porcelain and all the npplinnn s m cessary for the dls 
Iribiitinn of clectriinl energy have been greatly benefited 
I>j tlic large Im rroHc in the use of rlictrlc energy by 
nason of a mon thorough appreciation of Its advantages 
by the public wldch ha\e been largely cjiused hy the Cor 
rcit use due lo a knowledge of lltuininating engineering 
< ither on the port of the customer or those responsible 
for the hule of the lllumiimiits That this is of great 
praetiial value is n cognlxed by the great electrical Job¬ 
bing fralernitv of the country who vchen asked by a 
prominent mnnufarturrr whether they nnuld rather have 
a larger margin of profit nnd have the educational work 
in illuminating engineering bj the manufacturer cease 
or have their present margin of profit with the educa 
lionnl work in illuminating engineering nmtinued stated 
that owing to the large Increase in snh s of contributing 
apparatus as well us the direct iUuminants and their ac 
cessorirs tliev would mmb prefir to have the nolwtonary 
work in tllmninniing i nglneerlng eonllmied 

COKCI rSTONS 

It is seen from the examphs cllid above that lUumln 
ating engineering is of great l>i nrflt to tlie manufacturer 
of all sorts of Qp]>arntus used in «oniirrtion with artificial 
lighting either directly or indirecth and tlie fact that 
large sums of money arc lielng spent to further the 
knowledge of illuminating < nglneerlng is ample evidenre 
of the lorr ctnoss of this statemnit 


BULES COVERNING THE COMPETITION FOR 
THE $1S.N9 FLYING MACHINE PRIZE 
OFFERED BY MR EDWIN GOULD 

1 A ptuev; of $16 000 has been offered by Mr Kdwln 
Gould for the most perfect and practicable heavier than 
air flying machine designed and demonstrated in thU 
coiintrj and equipped with two or more coniplelo power 
plants (separate motors and propellers) do conincted 
that any power plant may be operated Indi prndcntly or 
that they may he used together 

cojvomoNs or xifTax 

9 Conqwtltors for the prixe must file with the Contest 
C-omniitlcc cemiphte drawings and specifications of their 
machines In wWch the arrangement of the engines nnd 
prop* Hers is clearly Rhown with the merhunisrn for throw 
Ifig into OP out of gear one or all of the (ngincs and pro 
lieilers Smh cntr> should be addressed to Ihe Contest 
Committee of the tiouLD-hcrrNnric AnraicvH Prise 361 
Broadway New ’^ork city Each contestant In fonnallv 
entering his machine must specify its tv|>c (mniioplanr 
biplane belieopter etc) give Its principal dimension« 
the number nnd sixes of lU motors nnd propellers, its 
horse power fuel-carrying capacity nnd the nature of its 
steering and eontrolllng devices 

3 Entries must be received at the office of the Sciew 
Tine Akxaicak on or before June Ist 1911 Contests 
wlU take place Tuly 4th, 1911 nnd following days At 
least two machines must l>e entered In the contest or the 
prUe will not be awarded 

cowTMT coMMirntr 

4 The committee will consist of a representative of 
the ScnEWTinc AKvaiCAV, a representative of the Aero 
Club of America and the representative of some tcdi 
nical insUtute This committee shall pass upon the proc 
ttcahUity nnd efficiency of all tbe machines entered in 
cxanpetitlon, and they shall also act as judges In deter 
mining which machine has made the best flights nnd com 
plied with the testa upon which the winning of the pri«c 
is eondlttonol The decision of this coaunittee shall he 
finaL 

coyomovs or Tfii runt 

5 Before making a flight each contestant or bis agent 
must prove to the satisfaction of the Contest Committee 
that b able to drive each engine and propeller inde¬ 
pendently of the other or others, and that he Is able to 
oonple up all engines and propellers and drive them In 
onlson Ko machine will 1^ allowed tn compete unless 
It con fulfill these requirements to the satisfaction of the 
Contest Committee, The nriae shall not be awarded un¬ 
less the competitor can oemnnstratc that he is able to 
drive his machine to a continuous flight over a designated 
course; and for a period at least one hour he must run 
wHh one of bti pmrer ptoats disconnected; also he must 
drivt hts cnn^nea daritij laid fUght alternately at>d to¬ 
gether, Bdtordtof tariSMaetors attached to the motors 
am pTObabfy be «sbd to prove such performance 

tn the tnagtog of the t^fnnnanoes of the rarious ma- 
ddhet* the ipiestkmi ^ rtabtUty. owe of control, wd 
Mfe^ vffl olio be token toto eonslderatlon by the Judges. 


1 he mnehine licst fulfilling Uii se conditions »hftU Ik 
awarded thr iirlxr 

0 All heavier than air mii<.hlncs of any tv pc what 
cier—arrojilancR lKl/ropl<r<t orniilKqih rx elc —rIi/iII h< 
entitled to tompele for tlie prixe but all iiuichintK earn 
Ing a balloon or gas eontaining envelope for purposes of 
support are cxdiided from the competition 

7 The flights will be made under renhuiahle condi 
lions of weather The Judges will at their discretion 
order the flights to begin at any time thiy may sec fit 
provided they consider the weather conditions sufficiently 
favorable 

9 No entry fee will be charged hut the eontrsfant 
must paj for the transiiortHtlun of hU machine lo and 
from the field of trial 

9 The plnee of holding the trial shall be detrnnined 
hy the Contest C^u milllee nnd the location of such place 
of trial shall he niinounecd on or about Iiine 1st 1911 


Senaitiv* Indlcatlnf^ Mlcromwtfsr 

liir ftCcompan>lng illustration slwws a mh romcler 
The object of this tool is to avoid depend*nt*. on the 
sense of touch of the person handling the mtusuring 
tool In the instrument sliown the accuracy of the 
nadiug U independent of the bciisc of toiuli or exjveri 



SENSniVE INDIC^TINO MICROMETFll 


cncc of tbe operator, and a correct reading can be 
easily detected by the eye by means of an indk-ator 
ihe principle of the device Is simply thisi The sU 
tionary member or anvil A Is attached to a circular 
diaphragm B which is supported on its dreumfer- 
enco In tbe head C This bead is cut away so os to 
form a cone shaped depression which, in connection 
with the diaphragm, fo^•ma a receptacle for mercury 
The bead <7 is provided with a stem, wldch fits into 
a hearing to the micrometer frame, and is slightly ad 
justable A capillary tube D is partially imbedded In 
the frame, and has one end screwed to the stem of C 
by means of a coUor B An adjustable slaIc h Is ar 
ranged at tbe center of the frame When measuring 
tbe object to be measured will be pressed against the 
anvil A until the mercury to the tube reaches wro 
graduation on the scale F For every piece measured 
tbe mlcroroeter screw will be screwed down until the 
pressure on tbe anvil equals the standard prcMure re- 


quin d fir thr incrturv to iiidiciite at xcro on the 
Hifllc Ihe tulM of tours* must i>c made of glosn so 
as to makr the mere ury Loiimin innidL visihlr to tlie 
*10 It I** tiident that ury tiosc measurements can 
br olitMinrd In this One objection to the Instru 

mrnt mnv i>c that it must lie h* (d in a vertical or 
nearly vrrtitnl |>ositlon when in use Tlie principle In 
volved how»\cr nmv possibly by iiHtd fur other micro 
n ctcT measuring instruments where the dependeme on 
the 8* ns* of touch is oh|tttlonnhlr —Vachinery 


Invisible PboapHoroacenoe 

UiTiAvioitT phosphorescence first observed in floor 
spjir soon after the discov*ry of tiie Roentgen rays has 
hlnie Ikpii detected m a great many suhstanies Pauli 
iius rctently di (o\rrrd infra red phosphorescence In Uic 
sidjihidis of the alkaline rnrth metals In Paulis experi 
nients the infra r* d ns well as the ultra violtt bands of 
phosphorese* iicc were fixed by photography A I/rnard 
spark pho ]>horos*ope was employed In produce phos 
phores*rm* in Hit Rubstanec whiih was phued In a quarts 
v*Rsel to fore the slit of a speetroscopie camera An 
exposure of 10 minutes usually sufficed for Iho ultra 
violet bands The places of these bands In the spectrum 
were flxtd by photographing the spark spectrum of sine 
hem nth I hr spectnim of the phosphorescent siibsUnce 
and th* positions of maxinium liilcnslty were deduced 
from ill* hen itiveness of the plate for different wave 
lengths 

It was far more difficult to photograph the Infra red 
Imnds owing to titeir extreme weakness and the small 
senRlijIllty of the plate to infra red rays The exposure 
iisttaliy (xmtlniied ten hours, and often from thirty lo fifty 
hours J he plates were seiisUixe*! with deeyanine alone 
or mixed with cyanine The positions of the maxima of 
the infra red bands were determined by photographing 
ihe line s|ie< Ira of lithium and potassium and the con 
tiniious Rjietlrum of a sourre of known distribution of 
energy attx rding to w**\e length (the Hefner lamp) be¬ 
neath the phosphor* scent spectrum 

Phos pho res cent tovdics eontaining calcium niilphlde show 
the most numeroua ultra violet bands strontium coro- 
l>ound9 a smaller nundwr and barium nnnpounda none 
at all These hands seldom extend beyond the wave¬ 
length SOOgg (mlllionthB of a millimeter) and their posi¬ 
tion is independent of the method bj which tbe phoi- 
pliorevxnee Is excited Certain suitslances when very 
strongly excited by cathode rays emit momentarily rodla 
lions which extend verv far to the ultra violet, to the 
wave lengths which are absorbed bv the atmosphere 

Infra red phosphorescence Is a much rarer phenomenon 
which Panll has observed in only four substances The 
phosphorescence exhibited hy a fluoride of calcium and 
nickel extended farthest in the infra red region, to about 
gi^gg. In all cases the Infra red phosplwrescence U very 
short lived, owing lo the extinguishing effect of the Infra 
red rays Thd ultra violet phosphorescence Is much more 
persistent 

Paulis dlsttjverlea give support to I^nard*! theory 
that the remarkable displacement toward the red which Is 
produced in thr bands of calcium strontium and barium 
sulphides by the addition of a Iwavy metal Is due to 
electric oscillations to the atom of tbe last—to Nature 
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A Spanish Mining^ Concrete Pier 

A RemarKable Cement Structure at Guadalquivir 
By FranK C PerKIna 


Tui conutru t on of the Guadalquivir concrete pier for 
the Spa Uh mine Aznal Collar Is shown In the accooi 
panjing lUust atl s and d agran B and was the work 
f tl c Coinpa 1 Cadllana de Minos The electrically 
operated era e, whi h served the vessels employed In the 
b lid ng of hr p c s how In Fig 1 
Tl reinfo ^ on r e p er measures 109 A meters 
(A3il f ) long h and A3 meters (17 4 feet) In 
w 1th p o of tie I ler n rters (10T3 feet) long 
I g ore hav ng a radius of 100 meters (3991 



ru 3 DiAuasM su w n r ssjumul lmt u» e k tk 
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feet) as Indicated In the plan (Flf 9) the remainder 
of the pier 11A meters (97 7 feet) In lengthi being 
straight and seired by a track of otM meter (8J8 feet) 
gage, on which the locomotlTe and cranes are trans¬ 
ported under the porta] of the trareling crane. 

The diagram. Pig 3, shows the arrangement of this 
electric crane as In^cated in lUnstratloD Fig 1 designed 
to travel on a track, the rails being A meters (194 feet) 
apart and Installed on the outer edges of the concrete 
structure The current is conveyed to the crane motors 
by three live rails or conductors as seen In Fig 1; the 
power being supplied to a sub-station on the pier stme- 
lure and connected with an electric power transmission 
line supplying current from the mining gesterating sta¬ 
tion The crane has a capacity of 10 000 kUogrammrs 
(99 046 pounds) when lifting a load with a radiu of 19 
n Tiers (99 4 feet) 

The nethod of driving the concrete pile Is shown in 
the front page Illustration a portable steam boiler and 
hoist being provided on the scaffolding and a steam 
t ammer being utilised for driving the concrete pile. The 
111 stratlon Pig 5 shows the breaking of a reinforced 
concrete pile 19% inches square while under test and 
showing a remarkable rerisMng power and great strength 
These concrete piles were driven 38 meters (108 feet) 
apart as seen In drawing Pig S which shows the high 
water level as well as the lowest water level and the 
depth of the Gaulalqulvir River adjacent to the rein 
forced concrete pile This concrete structure was de¬ 
signed and coniitru *ted nder the directions of Juan 

Mb uel de 7afrH an engineer of Madrid Spain and 
professor of Reinforced Concrete Construction** and of 
Harbors and Coast Lighting* at the engineering tnstltu 
t n Fir ela Ffipcolal del C erpo 

M Ph. Berger recently communicated to the Aca 
demie des Inscriptions a Jewish manuscript obtained 
by the Pelllot expedition, which Is one of the roost 
A lent we possess It Is a prayer made up of paa- 


sagas taken from the Fsaliai or Prophetic vrttten In 
good Hebrew charactera of the equare type with * atlU 
lodimentary vowel notatioo. The leaf la folded upon 
Itself and Is Intended to be carried by the owner Paris 
arduMdogiits prononnoe it to be of the eighth or ninth 
eentury A« D It haa a great r esem bla nc e to the Hebro- 
Pertlan manuscript whl& M Stein hroo^ from east 
Turkestan of about the same epoch. The manuscript 
has some noteworthy points which are now being studied. 
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Blue-Printing by MacKinery 

A Collection of Interesting Contrivances 


Im the d« 3 ri btfore the genend Introduction of th« blue- 
prinl; it was nooesMiy to the plana and drawings 
of « structuro or engineering project in on office or a 
ahontj erected for the purpose The superintendents and 
workmen were obliged to familiarise themselves w th the 
plans at for at poeaible and wheoerer a doubt or question 
arosoi it was necessary to interrupt the work wUle an 
excursion wss mode to the place where the drawings 
could be consulted Under the old order of things a 
duplicate set of drawings represented such on outlay 


By George J Jones 

electric arc lamps The tracing automatically drops off 
and the paper continues under the board into the wash 
tog trough and under the roller then passing upward 
A constant spray of water Is throw over the surface 
nf the paper at this point and runs o er the entire sur 
face The paper then passes between squeegee rollers to 
a roller at the top of the mad 1 e, thence it Is stretched 
over a series of rollers and dried before being flnallv 
wound up on a roller proviled for that p rpoae A gas 
or steam beater supplies sufficient heat to dry the paper 


r e 1 off The sheet Is left under these streams until the 
t sequent one Is taken from the printing fra nc and 
cn it is moved along automatically and the new sheet 
takes ts pi ce m der tl»e jets Tl e was! ed print pro- 



A DOUBLE Bl IF PRINT MACHINE 


xnat It wss not to be considered u less I operatively de 
manded At j resent however beca se of the Introduct on 
of the blue print almost every work nan can have a set 
of draw ngs at h s elbow In fact about machine shops 
a d similar establishments, t is the present cu tom to 
s pply copies of the original draw! gs to all workmen 
engaged on the Job In this manner the work of con 
struction has been greatly focUltaled 
The blue-print was not long In working Its way into 
popular favor However as these prints were exclusively 
made by the s n a spell of bad weather ser ously Inter 
fere 1 with the work of turn ng out the pr nts thereby 
delay! g I nporlant engineering or architectural projects 
d pendent on the delivery of the pr nts 
Recently electricity has 1 een used for n aking these 
prints irrespective of weathrf conditions and there are 
ow several machines wilh which the printing Is carried 
o almost a tomatlcally by artificial light 
One of these Muc-pr nllng machines which we Illustrate 
herewith, not only does the printing but also washes and 
dries the prints running water being ut Used for the 
washing and the drying being done with gas or steam 
Ihls machine Is operated by a small ijeclrlc motor It Is 
designed to operate on an Incandescent electric circuit 


Iri 1 


perfectly Separate pr nts n ay also be washed an 1 
as easily as a continuo s length 

The machine s hup} I cd w th from thire to five elect c 
lamps which are tuspe ded In such a manner that the 
tight from then falls directly upon tie sensitised paper 
and tracing cloth as they pass The print is th s auto 
matically made without any nanlpulal on on the pa t of 
the operator An electric motor moves tie co t uou 
bands whicl carry the senhitlsed paper and tra ngs 
front of the lamp being on the san e circuit as tl e I p 
A double c ne speed cl nging me hanism U sed to 
change the speed 

Wc also illustrate another machine which I ad j I 1 
to take individual pri U as they emerge from the pr nt 
ng machine an 1 put them through the flntsl ing stages 
without any handling whatever It dlspensea w th the 
sloj nd splash wh ch resulted from the nanlpulatlon of 



HI I F PUTM % ASHING AND l)R\IN( MACHIM 

g cs cn to a w p ng dc cc whi h rtn cs the s rplus 
water fro he no stened s face S on tl e drying 
rod on wh h t was origin Ily pin r 1 t n ja sed to a 
pH r of rt ol g h ns w! 1 I k \ I o I d ts 



THK WIMR OF THE BJ UE-PRINT MACHINE 

sp|>plyiiig lid dr 9R0 volts direct urreni or 104 volt 
attefuathig wrdtfL It Is »W to be able to give AOOO 
sqOoN feet df btt^^rtnHng per day Continuous prints 
eaki be ma6% of Oay ^ stop or readj istme L 

The eenAtthiCd W in at one m 1 

of the macMne ttirt # pHtttidg prtsii and the print and 
traelng fbU jteto q hoi ai the other end The ten 
fC plrMirola aotaiMI^ and dOM not depend on the 

tt* contact betNr Ptaiefdk 

H tita it cgcoodtagly almpU 



MACHINE FOR PRINTING WASHING AND DRMNG BI UP PRINTS 


the printa by the old system The prints are washed I y 
a nwnber of small streams of water directed upon the 
SCTWtthwd side of the paper only as the sheet hangs over 
a rod. Thus the paper Is not sotiiratad os it Is In the 


1 urd n an 1 rry It slowly pwarl Ih o gl a c rr t 
of warm air 1 h is It Is passed over and b k an 1 11 l|y 
finds Its way to a rock In the rear of the much e where 
the sheets hang separated from one another by a space of 


^ % pkhijM h fnw tfo hutik ^ tbe ferro-ptUffitata It Jutt U thorou^y cor- temol inches to permit thorough drying 












1B4 


SCIENTIFIC AMERICAN SUPPtEUBNT 

An Appreciation of Thomas Davenport* 

A Pioneer in Electrical Eln^ineeiin^ 


\ NArnts UniI ndn m> mutli eu ry «r for tlct trlcit) 
an f(ir Hiiily bread may mpU entertain sentUnenls of rev 
(Hiur tfjHitrd ilK pj( nee rs j/i the ele trieal arts J hat 
jmrl of our luuiUi) vtlil h has given birth to some of 
the niosl ii<d;(hlc of I best ]>ionrers nmj also well exhibit 
Kj>n ml jiriHr in the tfu I and bigimlixc it in approjirlatL 
oianio r H h Jndiid not/Horthy that New hiiglniid 
Im tu her (udit a vvondtrful list of clcctriral worthies 
and (iironglt Hitm has forever set deep and iiuperinhable 
II staiiip on Ainern in invrntiuii and industry ufl distinct 
M( amJ itnrni^t ikabic as the imprint of her poeU in liter 
i{tii( and la r slaUsincn in jaditlts No other geographii 
dnisioM hh nds th<Hc iiitrits in equal degree with New 
I Mgland lo MaKsuciniKettb as natives of Boston we owe 
Benjamin hraitkJin who suakhed the lightning from the 
ilmidfv njid Morse who ni fatlier of the telegraph, made 
tlic IJghtningA talk lo her aJso we owe Cyrus Field 
Kic gnat creator of riubiiiarlnc tables and his brilliant 
/it -1 hew tht eleclnc dwmino and railway pioneer, Ste)>hen 
n I leld l>o(h natives of Stock bridge hroni North Adauis 
also tame i rank Julian Sprague to whom more than any 
other living niun Is due our prt cjnincnce in the art and 
Indtifltry of eirttrit traction on railroads and of electric 
(hvaturs in buildings To live Wallace family of Ansonla 
(-tumettlcut wc are indthltd for the development of our 
electrical wires and tables and for the production of 
our first lighting dynamos and arc lamps From Bos 
luwtn In New Hampshire came Moses Gerrlsh Farmer 
Inventor and founder of the modem fire alarm systent 
and original discoverer of live modern self exelllng dvna 
oio print Iple f*o fiindatnt nt/d In all our work And while 
neither holison nor Bell was a native New Fnglander 
It was in Boston timt J dison made and patented hk 
first invention and in Boston that Bell gave to the world 
tlw telephone and the art of electrical speech transmls 
sion At r ynn for a qimrbr of u tentury also Flihu 
1 homson has been prodttt mg with lavlah genius one beau 
tiful Invention after another in electric light power heat 
ojid measurement 

Only yesterday, I received a letter fnm Randolph 
Vermont, from Mr A B Chandler President of tlie 
Postal Telegrajih system Informing me that he Is a 
native of this state This veteran has beeJi the success 
ful organiser of the only competing telegraph svstcra that 
ever survived In the Hnited States while he and Charles 
\ fiiikcr another \ ennontcr and one of the chiefs 
if the Western Union system were rrcsldent f Incoln s 
confidential telegraphers at the White House during the 
whole Civil H«r there were four sueh men and it is 
Ihgviiar to shv the least that two of them should have 
be(n Oreen Mountain Bovs 

This is flurelv a noble record of illustrious names and 
rich ocWcvenicnts well distrlhutcd among sister states 
lint my special dut> and honor is to add thereto with 
iniiphnsis In this region where he lived ond dreamed 
niul suffered and wrought the name of Thomas Daveii 
port of Brandon \ ermont the first American patentee 
and builder of the electric motor; the first man In all 
lime to apply electric inivvcr to the 0 |k ration of railways 
the first man in tin world to hitch together those two 
tremendous foms c Ici trfrity and the printing press 
Sin n fioin the Industrial standpoint it Is significant 
that Ills pafint if cnforcid today would embrace every 
oin of the millions of electric motors now In service 
In tlie irnllcd States wliosc royalties would connlitutt 
an Imomc tquid to nnv thing enjoved by Roikcfeller or 
( nrncgir Iliat wc have escaped such a gigantic monop 
olv is something on which we and perhaps even the 
disfcndantH of nM\cn|M)rt are to lie eongratnlatcd but 
It would bttve lacn a merciful dispensation if the bitter 
lirt ad Ilf struggle and disastc r euU n all the j ears of 
Ins short life by lids extraordinary genius this proplietic 
villHgc biacksinllh could liuve been sweetened with the 
MU n si inndhnm of the vast wealth that his glowing con 
ceptions have helped to create for the benefit of us alt 
riiomas Uavenport was born at Willlamstown Orange 
I oulll^ ^ ermont a descendant In direct line of the Dav 
rnjiort famllv consplc nous in the early annals of the 
New Haven t^donv He was eighth In a family of eleven, 
and it ma^ not be an Iniperllnence to suggest that neither 
New bnglnnd nor \ ermont Is likrl> to breed more like 
Imn uidtl it resumes the gcuHl old habit cf such large 
families not merely ti enjoy these fair hills and pas 
lures but to go out and compier the world at large 
Ihomaa was only ten when his father died only fourteen 
when he was apprenticed to the blacksmith trade A 
farmers sons In these cIhvs had to de|»end for education 
in the little red school house To diiv perhaps n Ver 
monl farm Nn Is lucky if hr finds tbt little red school 
h I i*:e In (xlstfurc nrnrbvi All the forniAl education that 
Davenport got was for xK week n year for a briefly 
indefinite nuirda r of years In a common district xchool 
Iwuse m a remote mountain town But be did get hold 
of some fra gnu nlarv l>ortions of n scientific book, and 
as he blew tlir billows so with it he fed and fanned the 
Arcs of his InleJlect Meantime he lived at Fomtdalc 
then a renter for a little iron industry the blast fur 
nace being loc ntc^d tlwrc dnubtle'is because of the avail 
ability of charcoal Hr was a slender thoughtful Ud 
and never appears to have lieen In very robust health. 
1 lie whole drift of his ihoiiglit is indicated by the fact 
that having made Ite acquaintance of another clever 
vtuing fellow named Orange A Smallev wagon bulMrr 
mid wheel wrlght he formed the ambitious plan of going 
^ iMued by tba Varmont Blectrical Avodatlaa 
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from jilacc to place to deliver experimental sclentifio 
Ucturrs The qiiestUui of apparatus came up, and very 
naturally into the discussion came the wonderful ‘‘gal¬ 
vanic magnet^ of Joseph Henry lu operation at tbe 
1 enfield Iron Morks at Crown Foint, only twenty miles 
away for sifting magnetic iron ore This magnet it was 
rumored would hold up a blacksmiths anvil, Uke 
Mahomet s Coffin between heaven and earth and Daven 
port determined to sec It and get one During the 
intervening years the tieripatetic lecture scheme seems 
to have been wholly abandoned a reason being found in 
his settlement nt Brandon in 1893 as an Independent 
working blacksmith and his marriage In 1697 to Emily 
( OSS of that town, a beautiful girl of seventeen, grand 
daugliter of Uie famous American traveler and explorer 
Jonathan Carver Under such stimulus he worked hard 
/it his trade, prospered and built himself a brick bouse 
He was altogether in a fair way to accumulate a com 
f^rt/dde property for he was intelligent, sober upri^t, 
diligent but electro magnetism was his undoing We 
might almost c/ill it niullcious clectro-magnetlsro ** Going 
to the Pen field works In 1833 with $IB to buy Iron for Ms 
business lie sj/ent tbe money there instead In part 
payun nt for an electro-magnet and batteries The iron 
WAS needed at the shop, but how much more he needed 
limt magnet' Wc must even yet extend our rctrospec 
tivc sympathy to the Vermonters with wagons and bug* 
gUs III Ids door then awaiting treaUnent But shall we 
pity D/tveiiport putting behind him material welfare 
for the sake of a wild fancy? As he handled the priml 
five Illtle c/pnjmient “like a flash" be says ‘ the tliought 
o(curre<1 to me that here was an available power which 
was within the reach of man** Yes It was there, and 
ills Wits tlie superb divination of genius to detect It He 
was like another Saul hunting down his fathers asses 
and finding a kingdom Again I ask shall we pity him, 
or fafuili wc nut regard him as another of those who have 
conic out of great tribulation to attain lofty ideals?— 
another of the immortals selected In some mysterious 
way to l>e the leaders of the race the fire brlngers? 

Cx'rtairdj from the materiollitic point of view that 
magnet was a curse like those legendary possessions 
Inflkting uijiirv uj)on their fatuous owners Never again 
wiiH Davenport to know peace of mind Never again were 
his famiiv to enjov a home of comfort Indeed they 
were called upon to share his sat rlflccs It was sup¬ 
posed In those da}s that wire needed silk for insulation 
His brave young wife took her silk wedding gown, cut 
it Into narrow strips and with them were wound the 
( ills of the second motor which in Ottober, 1835 he 
showed In successful operation upon the Judges bench 
111 the ctiurtroom at Troy New York Wifely devotion 
could hardly go much further We are told that when 
Pullssy the famous French i>oller was close upon the 
diHcovery of his beautiful enamel he used up the fur 
niture of his home and tore down the very woodwork 
lining the walls to feed the fires of hU kiln Madame 
Fiillasy protested and remonstrated and it is not to 
l/e urged against her that she was unrcaHouable But 
while our respectful sympathy goes forth to Madame 
I a Ussy our admiring love is won by Mrs Davenport 
I att r on Davenport learned that silk was not so essen 
tinl but that cotton wound wire would do Thus the sim 
]ile machinery used to cover the wire in our grand 
mothers poke bonnets and erinolinex was ciiually service 
oble in the electrical arts There has alwavs been a 
close and curious relationship between dcetrleity and 
the sex and It Is largely through such work os that 
of Davenport that womiuikind arc being emancipated 
fn>m all manner of domestic toil All electrical appa 
ratus Is ]>eculinrly susceptible to female manipulation, 
ami It is not merely because it has to do with conver 
sution that tbe telephone service is to day almost entirely 
carried on by women 

Of course the inventor had friends in all liia rtnig 
gles thougl) many of tliem Including his shrewd and 
kindly father in law urged him to quit and settle down 
to the commonplaces of life Others like the talented 
Smalley worked with him awhile, and then drew off 
One of his strongest supporters was Ransom Cook, a 
furniture manufacturer of Saratoga Springs, who gave 
Davenport for some years the aid of his purse and the 
assNUnce of his unusual mechanical ability From Pro¬ 
fessor Turner of Middlcbury College} from President 
Faton of the Rensselaer ^lytechnlc Institute, from 
General Van Rensselaer, of Troy; from Professor Henry, 
of Princeton he received generous and substantial help, 
all of them appreciating that this shy untutored genluf 
had made one of the greatest advances in physics and 
methanics Fverywhcrc he got gooil advice and compU- 
inents but such work required more than anything else 
the backing of real money Going languinely to Wtslv* 
ington In 1635 to secure a patent on his first motor— 
he had already btiilt about a doaen--be was obliged to 
return home ]>ennlles8 his errand unaccomplished, like 
Mark Twain's politician who drove to the National Cap¬ 
ital in a four in hand to get his appointment and then 
after months of weary waiting slunk away on foot— 
without ft. Time and again we find Davenport pUytng 
the part of a showman glad to pldk up a few casmU 
dollars In that way; but at no time getting out of ftnan- 
rial difflculties or planting his feet firmly on the roek 
of commercial aucress. It must have hew heart-br^- 
ing, and some of hU lettera show how the iron enteiwd 
his sout But his work never ceaSed^ Ue bitereet Mfe# 


fiagged, amid all vicissitudes He remained an inventor 
to the end of his brief life in 1651, only 49 years of age, 
in the retirement of an invalid on a small farm at 
Salisbury, Vermont The very year of hU death he 
was engaged on some beautiful and successful expert 
ments directed to producing and sustaining the vibration 
of piano strings by electro-magnetism, being again a pio¬ 
neer In the applk^tion of electricity to musk. He was 
also engaged throughout hU life In the inventkm and 
improvement of primary batteries, devising various types 
of plates and scdutlons. 

And now for a brief glance at what Davenport actually 
(lid, a review of tbe reasons that warrant tbe erection 
of this memorial. There is always tbe danger of claim 
log too much for an inventor of tbe pioneer type; there 
Is always tbe temptation to read into bis record that 
wbkh belongs only to later years when an art has been 
perfected by a multitude of men and by the courageous 
venturing of capital on perilous enterprises When Dav¬ 
enport came on the scene, Faraday and Henry had al 
re^y done their great work; and tbe principles of 
both tbe electric generator and tbe electric motor had 
been clearly perceived and enunciated Yet there were 
no real motors before Davenport's time, and bad the 
dynamo then been known bis work would have been car¬ 
ried to instant fruition Davenport and others much 
later than he failed of the goal because they had no 
ready source of cheap current, and because the double 
function of the motor, Us reversibility, 90 that If oper 
ated by exterior power It would generate current, was 
unknown It Is at least twenty times as costly to use 
up sine in a battery as to get the same equivalent elec 
trica) energy from coal driving a steam pipe connected 
to a dynamo In Davenport's day they had not kamed 
to convert either the energy of steam or that of tbe 
waterfalls into electric current; and thus all the electrical 
arts lingered and languished, except telegraphy The 
reason is simple Beginning at the same time as Daven¬ 
port and deriving It would seem, both suggestion and 
inspiration from his apparatus, Morse was able to make 
practical tbe art of communicating Intelligence becaoM 
it took such a small amount of energy to transmit sig¬ 
nals by dots and dashes over a wire But when Daven 
port told the great Joseph Henry that he proposed to 
build his motors up to one horse power the cautious 
philosopher warned him to ‘go slow** and hinted that 
electricity could not compete with steam In Europe, 
Jacobi like Davenport, as early as 1634, had obtained 
rotary motion from electro-magnets and In 1838 at the 
expense of Fmperor Nicholas hr propelled a boat on the 
Neva with Ids motor energbsed from batteries Here 
again the demonstration failed and ceased for lack of 
«fi economical source of current There is close rivalry 
aa to dates lictwccn the physiclnn in Russia and the 
blackHmith in Vermont, but both at least encountered 
the some fiitul obstacle the lack of cheap current So 
far moreover electricity has made no triumphal entry 
into navigation but at a time when his native State had 
not a single mile of steam railroad Davenport built Ms 
little model of an electric road and asserted that that 
was the best way to do it Had he been abk to harness 
up any one of the adjacent water powers, he could have 
proved the truth of his assertion That, however, was 
left for our day when electricity hat demonstrate Its 
superiority in e^ery sense, for traction 

In July 1634 , Davenport had built his first motor 
with two stationary electro-magnets and two revolving, 
the changes of polarity In the two sets causing attrac 
tion and repulsion, with consequent rotation thus as he 
says, producing a constant revolution of the wheel * 
We htt\e not advanced a hit since that hour nor can wc, 
for as Daveniwrt wrote at the time of securing his 
jiatent, the principle of his Invention “wan the produc¬ 
tion of rotary motion by repeated riianges of magnetic 
poles.” If anyone can improve on the method or the 
description of It he Is entitled to a high place in his¬ 
tory That patent, granted February )M, 1837, first of 
its kind In America, was broad as a Papal Bull, and 
embodied this claim “The discovery here claimed and 
desired to be secured by letters patent consists In 
applying magnetic and electro-magnetic power, as a 
moving principle for machinery in the manner above de¬ 
scribed or in any other substantially the same in prln 
dpto.” Writing of Davenport's work fifty years later, 
In 1891, Franklin Pope, the leading elect^al patent 
expert and Htteratcur of his day, soldi "If tMs patent 
whkh expired In February, 1851, were In force to-day, It 
is not too much to say that upon a fair Judicial con 
structlon of its dalm, every succeMfiil electric motor now 
running would be embrac^ within its scope.* 

The crude motor of 1634 was soon followed by an hn 
proved form in 1835 and by many others as the years 
went by The motor of 1854 is Interesting as being 
the earliest known instance of the application of tbe 
modem commutator An dastk contact-spring or brush 
pressed against metalUc segments fixed upon a reviving 
•haft, so that the shifting polarity of tbe magnets was 
mahttabed as current was received from the batteiy 
In 1069 and 1^7 motors and models were bnUt inns- 
trative of elactrk railway work, axkd the motor waa shown 
to the pubUc running on a mlnlatam eirenUr track 94 
tfkdtcs In diameter The battery was not carried 19 ' tbe 
car but was pUoed on a tray at the center of tbb dsele 
andcontari was made tbmns^iawrearyea^ iWtatos 

mMM tbmsAnra, futstr faik karitab!*. tka kUa 
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of K ecnlrot tUUon iource of toppljr Later Inrentort 
»|ltt carried their batteriea on the car, Jott aa a itorage 
batttr^ car does to-day Moreover the motor field mng- 
neU w those of the annatare were connected in par- 
alld, so that at that early data we have a shunt wound 
motor, each core being wound twice with rovolutions 
of No. 10 wire connected In paralleL Another striking 
fact was that as the model Itself showed, the circular 
trade was used as the return circuit. Just as every 
troUey car aies it to-day In 1830 hb motor model filed 
at the Patent Office in Washington was destroyed by 
fire, as well as 7,000 other models ^ Just as another Dav 
enport motor at the Rensselaer Institute Troy was de¬ 
stroyed in 1809 by fire This kind of fatality pursued 
much of his work In 1803, the present speaker exhtb- 
ited at the Chicago Columbiun Exposition one of these 
Davenport railways, where it received an award Us 
exhibit was requested for the American section of the 
Paris Exhibition of 1900, and it was shipped early In that 
year with the Government exhibits on the at* amer 
“PaulUao* Violent storms swept the Atlantic anil 
the steamer has never been seen since In like manner 
disappeared the first d>namo ever pla4<*ti on n bhl)i Mr 
Edison equipped the Arctic exploring ship Jeannette” 
with a little dynamo arranged so that if necessary it 
could be driven by manual power **to help keep the men 
warm” Ihe ill fated “Jeannette' like the ‘Paulllac” now 
lies In ocean depths awaiting some cataclysm (h<iu8ands 
of years hence, when men may sec again these relics of 
their remote anceslors preserved in the museum <»f 
Eternity 

Nothing daunted by fire Davenport made a tlilrd trip 
to Washington in 183T and secured his memorable pat 
ont first of a long line in which the incentive genius of 
our )>eople has siwne forth so strikingly During the 
same year, Du\enport and his friend Cook cstahiished 
tliemsclves in New York with a laboratory and shop 
and gave exhibitions of their apparatus to crowds of 
visitors, including Morse, already busy on his tclegrapii 
and Page who 14 years later operated a batlcry-drl\cn 
locomotive of 19 horse i>ower on the Washington and 


Baltimore Railroad, in March, 1837, the partners, to 
raise funds for thetr work, orgmniiad the Blectro-Hag- 
netic Association with its stock divided into shares So 
far as can be ascertained this was the first electric 
stock company to America, first of several thousands now 
representing a total capUallsation of ten billions of dol 
lars In bonds and stock and earning gross over $1,900 
OOOfiOO annually The manager of the financial trans 
actions of the partners was nut, however particularly 
lionest, and it required a chancery suit to secure an 
accounting, as he turned in only $l 700 out of the $19,000 
received This dlsgustnl Cook and led to his withdrawal 
from the enterprise As a piece of misfortune the inci 
dent was matched later about 1840 when a gentleman in 
Ohio pro)> 08 ed to join Davenport and gave him $3 000 
In Ohio bank notes for an interest Davenport had 
spent just $10 when he learned that the bank hud Just 
broken, and that the money had become worth nothing 
Davenport was not only the first man to drive a print 
ing press by electric motor but be was the editor and 
publisher of the first electrical Journal in the world lii 
1839 he gives details with regard to the operatinn of h 
rotary printing prcbs with a motor weighing less thati 
100 pounds In January 1840 he began in New ^ ork 
City the publication of a Journal which he called The 
hleciro Maffnet and Mechanical InteUigencer which was 
not only devoted to electricity but was printed by dec 
trloal energy Tlicre is evidence that a second number 
was Issued, but It Is doubtful If the perioditnl run to 
a third number for on January 98 hr wrote to bis lirothcr 
In Brandon about the difficulties inflicted on him by lin 
pceunloalty He had done all the editorial work him 
self and found that it would cost $10 per week to 
secure editorial articles There was no advertising and 
I have MO way to get a few dollars except by the pros 
pcct of getting subscribers” The paper seems to have 
gone prematurely to its death but only a few inonllis 
later on luly 4Ui Davenport came out with another 
Journal which he called The Mnfjnrt this hud a real 
live editor salary unknown but it dives n vt appear to 
have had any longer life than Its prede(essors Both 


were tiny little quurto shccU, but they were the first 
of thetr kind In America, probably first in the world 
and mode Daroniwrt the father of electrical Journalism. 
Copies of both Journals are preserved In the offices of 
the National Electric I Ight Association As an elec 
trlcal editor of thirty jears standing the speaker h 
proud to greet the village blacksuillh as a fellow crafts 
mail and proud again to assut in this tribute to the firsi 
of his profession in America It is Interesting to noU 
that Davenport also employed various motors to drlvt 
his jirinlitig press of the solenoid type or “axial mag 
net” In whki) rerijirta ating motion was obtained by the 
attraction and repulsion of a core within a hollow electro 
magnet Wliile the prim iplt was not altogether new 
with Davenport his laveat filed in IHHH with the United 
States I alent Offlct U Inliived to be the tarliest proposal 
to employ the principle for iiulu'^trinl i ur|>oseB 

These are the hare outlines of a faselnallng record 
on whuh one would love to Unger It must be added 
however as an item of interest llml It was proposed ti» 
develop DnveiqHvrts invintion in > ngland and lliat he 
actunllj look out nn 1 ngltsh pat< ni This may or may 
not have Ivecn the first Ameriinn invention or Yankee 
notion jiulented nhroiid hut 11 was beyond anv doubt 
the first rlevtrieai one again first of a long series It 
Is really extraordinary bow many tilings Davenport was 
the first American to do 1 Iicv may not have been 
done on the grand scale hut It is not magnitude that 
counts What does count however crude is the con 
teptlon the hhn the exrtiitiun of the Idea In practice 
In all this we shall find Davenports record nhtounding 
and unim[>euchahle 

lliese then arc in brief llic reasons win we eleetrhlans 
)>onor Davenport and revere his memory These arc the 
reasons wliy Ills native state and Ins iiiuiitry should be 
proud of him 1 hese are tin reasons why struggling 
against adversity d\ing In poverty and long obscured 
liv forgi t fulness this modtst simple son of Vermont 
stands forth as conspicuous ns one of her granite moiin 
Inins among the immortnlh who for ilir Iveiieflt of their 
ftllnwnuii hnvt turned and utili/ed the lightnings 


Magnetic Alloys 

A New and Important Field of Investigation 
By H A Knowlton, University of Utah 


Wjtii nt>iHct to their mugnttU properties all matcriuU 
(an lie divided into three classesi 

(1) Diamagnetic subslnncca, such as bismuth, whida 
m a magnetic field set themselves with tlie long axis of 
the specimen across the lines of force and tend to move 
from Ihc stronger to the weaker part of the field 

(9) Weakly para piagnctic substances, such as many 
metallic compounds and their aqueous solutions which 
arc drawn Into the strongest part of the field but do 
not exhibit phenomcmi by hystcrcaU or magnetic satura¬ 
tion 

(3) Strongly para magnetic or ferro magmllc sub 
stmices such aa iron including those usually spoken of as 
magnetic which arc drawn with n considerable forte 
toward tlie strongest part of the magnetic field and arc 
further distiuguUhed from the weakly parn magnetic sob 
stances by the phenomena of magnetic saturation 

Besides iron the latter class Includes magnetite (FeA), 
pyrrboUne (Fc,S,), nickel, cohalt and a number of alloys 
Borae of which contain one or more of the ferro-magnetlc 
metals, while others are composed wholly of metals which 
are non magnetic wlwn pure, i e either diamagnetic 
like copper or weakly para-magnetic like manganese. 

Tlie most important example of this latlrr class Is the 
so-callcd Heuslcr alloy, discovered in 1903, which con 
sista of copper manganese and aluminium Ihc composi¬ 
tion by weight of a typical example may he taken as cop 
per flfi per cent, manganese 93 per cent aluminum 19 
per cent, altliough equally good quality may be found in 
samples which diifer considerably in composition In any 
case, the manganese and aluminium should be present in 
approximately atomic proportions, as If more than about 
05 per cent of manganese be used the alloy becomes so 
hard as to be unworkable The magnetic properties ap¬ 
pear to be Inherent In certain crystalline masses, not 
themselves the magnetic units but which contain as one 
of their structural elements, molecular groups that arc 
magnetic at proper temperatures 

The magnetic quality of any particular specimen de¬ 
pends much more upon its thermal history than upon its 
composition, although the maximum attainable Intensity 
of magnrtiantion—^ e the saturation value after most 
favoraUe beat treatment—depends upon the composition 
As Is well known, Iron loses its magnetic properties when 
heated to 785 deg C and regains them upon being cooled 
to a fdighUy lower temperature The Hesiiler alloys un¬ 
dergo a sbttUar transformation at temperatures which 
range downward from 300 deg C to 0 C or even 
lower, according to their composition When cooled lielow 
their transfonnaUon temperature In some cases the al 
loys are foond to b# nearly or quite non magnetic while 
In other caaea tbair magnetic quality Is greatly Improved 
after passfkig thpovtgh a Ihennal cycle These contradic- 
toi7 reaulti hate been shoum to depend upon the manner 
of codlbig In general, the transformation from the mag¬ 
netic to the lUHHBagnetie state takes place orer a range 
of about 50 CL The etfeet of annealing at or just 
above the upper UmSt and attbaemtcntly cooling at a fairly 
HnM rate U gmraUy faeorau^ wMU anneaUng at or 
afaerrs tiia lotMrBMftt U taamdkuAf inhtrloos. The 


(ffiel of p(i hiiig the all >y tiiroiigh stviral siob hint 
vydes U Hliuwn by Ihc curves in the diagram in each 
case the specimen was kept at the temperature Indicated 
during several hours and then allowed to cool In ulr If 
quenched from a lemperature 50 deg to 100 deg above 
the upper limit the Rprtimeng were non magnetic 
As noted the transformation tcmperalure of the ullov h 
appears to depend on the peril nlugc of copper pn suit 



DIAGRAM SHOWING EXPIANATION Ob 
CURVES ALI CURVES RFl ER TO THE 
SAME SAMPIE 

20 6 per cent Ma 8 2 per cint AI 0 2 p«*r coat Ca 0 2 tor 
cent 61 Curve 1 bent conOlUons after bcutinic tn 1 
fieg fiurtne thirteen boura 2 after eight bourn near 200 
deg pad Are boutM between 275 deg and BOO deg (an 
other heating of flvo boura at 100 deg and two hours at 
200 deg produced n< further change) I five boura ut 
200 deg 220 deg 4 annealed at 220 deg after heating 
above traDaformatton imlnt 5 after nine and a half houiK 
at 200 deg 0 aftir fourteen houra at 200 deg ciOO deg 

One specimen containing about 70 per cent of copper, 
can be picked up from a cake of ice by a small magnet 
but cannot be picked up from a tahir in a room at 
ordinary tonaperaturcs, as the upper limit of Us trans 
fonnation range is about 90 deg C. and its full magnetic 
quality Is not attained above about 15 deg C below sero 
This specimen when tested at 0 deg shown a rather low 
magnetic pemcablUty, becoming saturated at low values 
of the field I It exhibits almost no hysteresis loss, all of 
which phenomena arc characteristic of all specimens near 
thdr upper t ansformatlon Ihnlt 
Mlcrcscoplc examination of a consldcrnhle number of 
specimens has shown that extensive changes in the crya- 
UlUne structure always accompanies the changes In mag 
netfc quality 

No sami^ n which the bright crystals were lacking 
wsa at all magnetic under any conditions, while all sped 


niuis liuwlrig Hast irjMuN wert mugiuUc nl tem]>cru 
tun s lx I )w tlu transformation tiinpcrulurc Ap¬ 
parently thv Miagnctie quality de)>cMds upon some con 
stitucnt of Uh. iiright crystaU wliidi may lake on or 
lose Us magnetic quality without the crystalline mass 
being dtslrojed tlie transformation involves very slight 
energy ihangeH as cartful observntiim has failed to afford 
any definite Lvldciue of rccalc-scentc witliin the Iransfor 
rnutlon range 

Ihc allojs in which aluminium is displaced by some 
other trivaleiit nicLal have been less studied but appear 
to behave in a wav quite like the above Besides these, 
an alloy of a “imnli amount of iron with larger amounts 
of nitkrl anil < hroiniuin is slroriglv magnetic while 
inrionsly enough un uHoy containing per cent nitkd 
and 7 per tent iron is non magnetic unless tooled to a 
tempi ratun somewhat below 0 deg when it hccomcb 
magnetic and remains so until strongly htated, conw* 
qnciitly a bar of iiukrl steel may bt. cut in two ]>arts and 
after proper treatment under apparently the same con 
dlli >ns the one piece may l)c in the magnetic and the 
otlnr m ihe non magnetic condition 

Witiiin the last few jears allojs of Iron with about 
4 |K*r ctnt of silicon have been found to be of great 
value for commercial use in building trunsformers os 
the hjstrresH loss may l>e considerably less when tlie 
Iransfonncr ton la miide of such aUoyod steel than wlaii 
soft iron Is used 

Eroni nimt lias Ikhm said It is evident that the study 
of lla mngnitie propcrln s of iillojs Is of great Import 
ante both because it seems likely to help us toward a 
Ivctter understanding of the nature of mugiietUm and 
liecuusc of the terhnual improvements which niaj result 
U should perhaps be stated that none of tin* alloys ex 
cept tliose containing large amounts of iron are val 
liable in Commercial work 

III conclusion it is intrri sting to notice that Mr O ( 

( lifford has found tvUnv s of copper and tin more strongly 
diamagnetic than cop|>er itself thus duplicating the pbc 
nomrna nf tlie Ilenslcr alloys among diamagnetic ma 
terials- Sncnce Progret* 

Thr Power Plant of Leaqulnn 

\s (xlinivc steam and clritnc plant is creitctl at 
ficsiptlnn I ratKT where the Thomson Houston Company 
has sh j>s for maniifai turing Curtis steam turbines, in 
connection with the 1 urN central works Ml the ma 
chint tools arc run by rlcftrlc motors The boilers arc 
needed for use in ll»e electric plant as well os for test 
iiig Ihe turbines and an extensive testing room is fitted 
out Tlie boilers have a large output, 40 000 pounds of 
stcum per Iwur and the superheaters give various tern 
peratures of sliam for testing purposes A forced draft 
i given by the use of properly romhtnrd motor-driven 
blast fans and smoke fiucfl Four boilers arc used built 
in two pairs and each pair is operated by a 30 horse 
|>ower motor blower Anzin briquettes and also coal 
are used In the grates The condensing plant uses two 
condensers with the necessary pumps and stiirdly of wa 
ter required the use of an extensive water-eooling plant 
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New Methods in Astronomy* 

Their Application to the Evolution of Our Sy«tem 
By r W HenKel. B A. F B A S 


OuitiMo thr last few years the resmrebea of eminent 
Mnlish and Continental astrunoiners have thrown a flood 
of light ujjon flomc of (lie mo*(t rctondite problems of the 
sciiiKt Among (lust may b< tspecially mentioned the 
work of L*r Hill M 1 olnairf and Sir C eorge Darwin, 
and \t( I ropov gi\ing « simple jircounl of some of their 
n still as will as the litaring these have upon theories 
as to tin irlgin of our sysh m Ihe I nplaclan nebular 
IniMilli sis greatly shaken by Inter diSLoverles and the 
(iili<al iii\ ligition of Its postulates seems likely to 
him! rg the f/it(_ propliesied for It by the late Mr Proc 
tor t nimli r of Anowledfftt uiid his words may be quoted 
li n if r\er ]>ro|M:r inquiry Is made Into liHplaces 
nehnlir h}i>otheHls^ that also will be still more decisively 
rr|nU(i (0/d find JVein istronomy p Bi8) "We shall 
liiivf irraslon to allmh to faiine of the niternative hypothe 
sf s nn aituiinl of part of Prof Secs work has already 
(ijiptiirid in Anow/rdf/i 

Neutnn in his iininortal PrliRipIn has once for all 
H<dvrd the prolih m of two l>odle<i C Iven two spherical 
iiinssi s acting on one anothir according to the law of 
gravitation and th< ir ]Hisitlon and motions ut any time, 
to And thiir motions at any future or past time * The 
plant ts move in rllqiscs closely approximating to circles 
r iitritl llie sun tia conn ts mostly move In parabolas, a 
ttw m v( ry elongated cllipiKS and perhaps a very few 
in Initrlioliis round Ua same tenter of force Ihis 
lioucvtr Is only an approximation though very close to 
tlulr motion arising from the fact that the mass of the 
sun is HO etiormously great compared with that of any of 
the planets that the attraction between sun and planet 
is tlie main fintor In determining the path of any one of 
these bodies Fvery planet moves in an orbit round the 
sun which Is very nearly the same ns it would be were 
no oilier l>odieN but itself and the sun to exist} the small 
deviations between the actual motion and this ideal motion 
are known as perturbations and nrr due to the dis¬ 
turbing action of the other members of the solar system 
arising from the difference of Ihclr attractions upon the 
sun and the planet In question In ea(h case Owing to the 
fact tlmt, as wc have menllomd above all the planets are 
iiimh smaller than the sun wc ran) by a series of approx- 
imatmiis detennine these perturbations one after another 
and add their results till we obtain a satisfactory agree- 
inrnt between theory and observation The general prob- 
1 Ml of three IkhIIcs Is however far beyond the capacity 
of our present mathemati(a to solve and all that can be 
done Is to take some simple cases and then consider 
others npproxlmallng to them as nearly os possible 

The iiitMin moves in n path around the earth which Is 
not very different from a circle but owing to the dls 
liirblng action of th( sun the form of this path Is con¬ 
tinually undergoing slight variation In this case though 
(lie disturbing Inidy is not small yrl on account of its 
iMUth greater distance the suns disturbing force or lU 
difference of action upon earth and moon Is only a small 
fruvtion of the earths attraction upon the moon Were 
the sun to atlnut earth and moon equally and along 
parallel directions there would be no disturbance of their 
rclnthr motion In a similar way wc may say that any 



external t ^rtc ufting ttjuully upon nil members of our 
sjxtrm Will produce no change in the planetary and 
saUllltr orbits Whatever force ma\ Ite moving our sun 
along its mighty path toward "Hercules” (or Vega), is 
cfpiall) drawing its fumUy of planets sateUItes, comeU 
and mcIinrH Kven as It is however, with the compara¬ 
tive simplification introduced by the smallness of the 
disturbing force the I unar Theory” is one of the most 
complex branches of applied mathematics, and though 
the general agreement bclwcrn the results of theory and 
observation affords one of the most complete vcrlflcatJons 
of the exact truth of Newtons law of gravitation there 
arc questions even )ct awaiting solution Dr Hill, In 
18T«, pointed out a uew loetbod of treaUng Uie problems 
of the lunar motion, and he took as the first spproxima- 
“ ” * aepii^ted from 


tion, not the ellipse, but what ho called the Tariatieikal 
curve as the moon*t orbit. The moon Is considered to 
move in a circle distorted by the inn*s attraction, and 
this orbit if called a **perlodic one,** Its period being one 
synodic month (L e.. Interval from new moon to new 
moon or full moon to full moon, §9% days) The eccen¬ 
tric form and the change of inclinatkm (the inooQ*s 
path Is not In the plane of the earth's orbtt but Is in¬ 
clined at an angle of about five degrees to It) are "free” 
oscillations about the periodic orbit, the "annual equa¬ 
tion" (arising from the varying distance of the tun at dif¬ 
ferent times of the year) !s a "forced" osdUation M 
Poincar^, M Oyiden, and Dr (Writer have continued this 



1 ig 9 Fqulpotential Surfaces About a Double Star With 
Fqual Components of Equal Mass (After Darwin) 

subjeH from the purely mathematical point of view, 
while Sir George Darwin has also dealt with It numer¬ 
ically in a comparatively simple manner, and we propose 
to give a brief account of some of bis work He begins 
by considering the case of three bodies, called respectively 
the sun a planet moving around it which be calls Jove, 
and a third body whose mass Is infinitesimal (so that It 
will produce no appreciable effect upon the motions of 
the other two) which he calls the planet, or satellite 
Jove (/), of unit mass, moves round the son, of mass* 
ten In a circle, and all three bodies lie in one and the 
some plane He first obtains what Is called the equa¬ 
tion of relative energy (the well known Jacobian Inte^al 
F* = 9/^—0) Since for real motion V* must be posi¬ 
tive 9 fi must be greater than or at least equal to C 
and so the planet can never cross the curve represented 
by 9 C which agrees with Dr Hill s result In assign¬ 
ing definite limits to the past and future position of the 
moon In our system He then considers the form of the 
curves obtained by giving different values to the constant 
C called the constant of relative energy For large 
values of C they arc closed ovals around 8 and J respect 
Ivelv with an outer branch around both 8 and / The 
larger oval shrinking as O become less, unites with the 
inner ovol around J and the curve becomes of horse- 
ahoc abupe The horse shoe then narrows at the middle 
and breaks into two elongated portions, these gradually 
shrinking into two points equidistant from 8 and J Pig 
I showR the form of the curves for the crltlca] values t 

It was shown by Lagrange, more than a hundred years 
ago that there Is an exact solution of the problem of 
three bodies when they are eadi at one angle of an equi¬ 
lateral triangle which revolves uniformly, and since two 
triangles of equal altitude may be drawn on the same 
base (one above and the other below B /) there are two 
Hueh poaltlonM This Is approximately realised In our 
system A minor planet recently discovered revolves at 
about the distance of Jupiter from the sun, and this 
arrangement appears to be a stable one In additloo to 
the above determinations. Sir George Darwin has also 
considered the case of a satellite leaving Jove and pass¬ 
ing under the control of the sun, and Pig 3 shows the 
path for C = 3<l referred both to axes fixed In space and 
to revolving axes. The full curve shows the path of the 
planet the dotted one Is that of Jove, and lines are 
drawn Joining the simultaneous positions of these bodies 
(In order not to complicate the figure only a few of 
these are drawn ) The body here makes a single rero- 
lutinn around Jove and Is then drawn off to the sun, but 
it may happen that several revolutions around the former 
would be made until conjunction takes place at **apoji)Te” 
(greatest distance of planet and Jove), and tbai It will 
revert to the sun again **It seems Uk^ that a body of 
(Ills kind would In course of time find Itself in every part 
of the space in which its motion Is confined” (Darwin) 
Thus It would at last collide either with tba itin or Jove, 
and it has been suggested hy the same writer that In this 
wav stray bodies are gradually swept up by sun and 
planetR Some non periodic orUts pasting from Jove to 
the sun arc drawn In Fig 4, and It will WMXi that one 
of these paths has a sharp cusp (lying on the curve of 
MTO velocity) another is looped, and so on 

Regions within which sUble orbtts are poatlble and 
others for which they cannot exist, are fjnni^ and In this 
connection we may later find aft explanatloa of Bode*i 
law as to the distances of the planet and saferilltes from 
their primaries. In his later work, fllr OMfge Darwin 
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hu contidered possible retrograde orHt% all Ua former 
retearriiet having been on orHts where the motion U 
direct, L e., the tame direction u that of all tiw plaaott 
and moot of the latdlHet, and hat traood the forma of 
paths of bodies ejected from ton toward Jove and eke 
etrsa. Modes of transition between direct and retro¬ 
grade orbits are also considered, passage through the 
apices of the equilateral triangle on ffj as base already 
mentioned being suggested as one method. From a eon- 
slderatlon of the figures given we may gain much Infor¬ 
mation at to the kind of orbits posslbt^ and the limit 
of distance between planets and satdlltcs. For Taints 
of C greater than 40 IB the third body most be dtber 
a superior planet moving outside the larger cturv^ or 
an inferior ^anet moving Inside tbs larger Internal oval, 
or a satellite Inside tbs smaller oval, and it can never 
change from one of these forms to either of the others, 
"so that this limiting value gives superior limits to the 
radii vectores of inferior plants and of satellites wUch 
cannot sever their conneetkm with thdr primaries.” When 
O Is less than 4018, and greater than 88.68, the third 
body may be a superior planet, or an Inferior planet, or 
sat^te, or a body moving in an orbit partaking of the 
two latter cbaracteriitlGt, but it cannot exdumge from 
the first r6U into either of the others Whoi 0 Is lets 
tbsn 38.88, and more than 34 61, the body may mon any¬ 
where except inside of the "horse-shoe** shaped space Here 
the distinction between planetary and satellite motion 
does not exist, and the hoBy may change from any one 
of these modes Into any other When 0 Ues between 
84 61 and S3, the only regions where motion Is not pos¬ 
sible are within the leaf-llke folds on each side Of the 
line 8 J, and these diminish to the pair of points marked 
with crosses (Fig 1), for the value Lastly, 

when O is less than 33 the body may move anjrwhere. As 
a general result It Is conclude that unstable orbits are 
such as to lead to the ultimate absorption of bodies mov 
ing In them Into one or other of the larger bodies, and 
though the problem In our planetary system is much 
more complicated from the large number of planetary 
bodies, yet, as we have seen, several interesting features 
have Indicated explanations We have now to briefly 
notice the bearing of these results upon cosmogonic 
theory, and some modifications suggetted by Prof See 
By supposing the existence of a resisting medium uni¬ 
versally diffused throughout our system, of whose pres¬ 
ence we have some evidence, we get the well-known result 
that when a body revolves about the sun or a planet, the 
resisting medium at every point decreases the velocity, 
and thus gives the central attraction more effect, the 
revolving body being gradually drawn nearer to the cen¬ 
ter of force For Encke s comet this change seems more 
rapid than for any other known member of our system. 
For orbits differing from circles the result of the action 
Is also to diminish the eccentricity or make them more 
nearly drculsr This was well known to Laplace, and 
the proof Is given in works on analytical dynamics. Thus 
a particle moving within one of the Inner closed surfaces. 



lite. Path of Jove, Dotted Line) 



B Referred to ^Moving Axes 
Pig Sl—(A fter Darwin) 


of which we may regard the carves (shown In Fig 1) 
to be the traces on tbt plane of paper, will gradually draw 
nearer its center, Asd, its spM loerearing, Its pecl^ 
time wlU be dindnishedt for a body moving wltidn fbk 
"boor glass” shaped spaot or the pear-Aapad tegte 
suiToundhtg both boAen (Fig. 1) wUl drop a ea rei and 
nearer to cm or other of the masses, and tmf flud(y 
pass withm tk^^ dosed surface and acqotre fi coewttet 
of nOativu wargy SMh that It can never eVeapo egste 

from that the moon is now wnhln siidi a. dsM 
surface about thu eartiv and eaimot eaeasa thsnfrpifl, 
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Itotbif hw M iwlepciident pbuiet which s^roAcbtd too 
DMi^x to th^ o«rth and bovine captuMd At preaent 
tnoft aptronomdra in tbdr adbaaioa to SUr Oootrfc 
DfUrwht'a tboory of thUl emlattoDv according to whi^ 
oor moon onoe fonnad part of the earths aubtianoe. It 
la atqipoaed that onoe upon a time the Utter waa rotating 
much more qnlcklf than at preaent, and that a portion 
aeparated from the reat and became the moon. The time 
of the «arth*a rotatkm waa eatlmated to be then about 
two and a half houra, ao that the “centrifugal force** 
eanaed ita rupture. The aeparated portion may bare 
gradually receded to ita preaent poalUon by tkUl action 
IXflcultiM ai to the poaalblUtiea of the moon a bolding 
tofither under tidal atraln when ao much cloaer to the 
ea^ than at preaent, and the cauae of the auppoaed rcry 
rapid rotation of tte earth in early agea, hare been 
railed by various writera, so that we may at least regard 
the altematirc capture theory and action of tbe rciiitlDg 
medium aa a poaalblc expUnaUon, though it seems dUfi- 
colt to imagine that all the reUtlona pointed out by Sir 
Qeorga Darwin are purely accidentaL Tbe LapUclun 
hypothesis, with the inodlftMtionB suggested by Faye and 
others and supplemented by tbe theory of tidal erola- 
tion, has been nererthelesa shown to be untenable, and 
the evolution of tbe planets by separation of rings of 
matter from the central condensation as it contracted 
most be definitely abandoned. Briefly stated the theory 
is as foUowsi The matter now forming sun, earth and 
other planets was at one time In tbe form of a hot gas 
and was of approximately splicrical form. It rotated 
slowly on its axis, tbe rotation increasing in swiftness as 
It grew colder and contracted In time rings of matter 
were left behind Each of these rings gradually collected 
Into a single globe, and thus the planets came into exist¬ 
ence A planet thus formed continuing to revolve Itself 
In turn abandoned rings In contracting and thus arose 
tbe sateUltes. This process Is Illustrated by a well-known 
experiment, devised by PUteau He foruM^ a mixture of 
alcohol and water of the same density as oil (water 
being heavier, alcohol lighter) and poured Into this mix 
tare a quantity of oil Tbe oil sank about halfway and 
floated In the middle of the mixture as a roimd balL By 
means of a disk attached to a wire Plateau made It 
rotate The rotation caused the ball to spread out into 
the form of a spheroid ( then, as the spe^ increased, a 
ring was thrown off which revolved around it The ring 
broke up after a time and collected Into a smaller globe 
which rotated and also revolved around the larger, then 
another ring was thrown off as the speed again Increased, 
and so on Bablnet, however, in 1961 showed that tbe 
original nebula Imagined by Laplace could not have 
rotated with sufficient speed to detach any of the plan¬ 
etary masses, and his argument has been extended by 
Prof See to show that, similarly the satellites could not 
have separated from their primaries. There has there¬ 
fore been proposed on alternative fission theory that 
secondary condensation nuclei might be formed by grnvl 
tatlonal instability within the gaseous nebula, as also the 
capture theory referred to above together with the 
“spiral** nebula form A spiral nebula is supposed to be 
formed from a sun by the near passage of another star 
the consequent ejection of matter forming two spiral 
arms bearing nuclei at Irregular Intervals The particles 
of these arms move around the central nucleus in elliptic 
orbits, the planets being formed by the gradual growth 


at work, lemettmcs one predominatlJig, soiuctimcs the 
other** 

In tbe growth and development of our system all these 
various agenciea may have been called Into play, so true 
Is It that here, as elsewhere, no single exploMtlon Is self 
comprehensive and exclusive of other hypotheses The 
mind of man la so constituted that it cannot help specu 
Utlng on such topics, but It is well to remember that alt 
our knowledge, both of time and space. Is essentially 
relative and ccmdJtioned { no absolutely undisputed truth 
is admitted by alt philosophers alike so that In some 



Fig 4—Von periodic Orbits Passing from Jove to the 
Sun (After Darwin) Outer Thick IJne Curve 
of Velocity C —39 0 


respects we seem less advanced than was thought to t>c 
tbe case a century ago The sun was supposed to have 
an absolute velocity of about fifteen miles per seccMid 
“toward a point in the constellation of Hercules, but 
as has been pointed out, this result has been uverthrOHii 
by the work of Kapteyu Numerous optical and elec 
trical experiments have been made at different times 
with the view of determining tbe absolute velocity of 
the earth, but such effects have always failed to appear 
Ihe vast masses of observational data accumulated 
by the persevering industry of self-denying men of 
srience, * together with the mathematical researches wt 
have outlined above, are leading to more accurate views 
than any that have been held hitherto and the results 
already obtained should give as encouragement in our 
efforts to trace llie process of Creation but we must 
more than ever feel how little after all is yet known 
compared with what remains to be learned 

A New Proowaa for A|(in^ Wood 

OwiHo to the attractive appearance of old wood for 
furniture and other uses, it Is very desirable to find 
a process that will give the substance a dark color such 
as is naturally due to age A metliod is now used In 
C ermany by A WisUcenus, and be claims to have solved 
the problem He shows that the only methods which gl\c 
results, comparable with natural aging are those in 
which the effect is especially due to the action of gas 
AU the other processes are Insufficient Painting or 
dyeing by brush has only a surface action, and dipping 
goes somewhat deeper but hardly acts except on the 
interstices of the fibers In time all these colors dlsup 
pear and leave the wood in a worse state than before 
Heretofore gas treatment does not appear to have been 
successfuL Ibe author examined the conditions of gas 


by exposing it to air mid light Book and jouniul pu|>cr 
owe tneir yellow color to it lius paper is, m fail, 
a mixture of cellulose (otten known us cJiujuicai paper 
paste), free from Ugnmu and exlracted from wood by 
what is known as the bisulphite process, and pf soft wood 
paste stlU cuutulniiig uU tne constituents of wood tissue 
and therefore the bgniiic On tJic oilier hand it appears 
Uiat taiiiuus and iron sails contained in tlie sup which 
are very sensitive to ux>geu and light, also piaj a part, 
xor woikIs having mucit tunum Liccouic brown more rupid- 
ij than others In generuL However this may be, tiu: finest 
natural coloration of wood is seen on Alpine < hulets 
placed at very high altitude near the sauw line where tJic 
air Is pure and the light is rich in ultra violet rays Ha 
color may even reach a blackish brown fur woou several 
centuries old But even in these conditions wc observe 
old wood which is quite dlscoUircd and becomes a snow 
white Jlhis is produced near stables etc, and it U 
due to ommoulcal vapors added to other agents, suih us 
water vapor ox) gen and ultra \ iulet ru) s \naiysis 
shows that such wood is ciiUrcly composed ot ceilulose 
and tbe lignine and all imbcducd matter is Uuumuted 
or dcstru)cd by the cuuibiaed actioiu in tlic lase ot 
browning, us well us of bleaching the action is u dcip 
one. Combining tJie effect of Uicsc tour agents iii dii 
lercut proportions it was posMblc to obtain tints vary 
mg from gray to browns 1 he old empirical melliods 
tor artificial aging were based upon this W ood was 
buried in treuclics under a inlxlurc of mu< and mure 
or less complex manures gi\ing rise to a lermeiitatlon 
and thus ammonia was slowly given off However Uie 
brown color was due more to nnprcgnatlun of (olored 
liquids and a commenct ment of rolling, and Uic darkest 
color rattier resembled water soaked wood than tliut 
which is txposc*d to Uie air of the mountains. 

in Uie new process, the wtxxl is placed horUontaily 
in H foot ditches huvbig a porous bottom and covered 
with a mixture ot eartli containing some humus but 
whicli siiouid nut be cluy or sand cxi iusivcly A grain 
of J-7 mUiiineler (0 1 J-d inch) size should be ubtaliied 
by sifting so as to be very regular i^houid such curtli 
not be had Coniinun ashts can l>e used instead (u lliesc 
have alwa)s enough carbon tor liic purjKJsc Ihc ashes 
are crushed and sifted Suili nniterial is alwH)s per 
nicabic to water and air and does not liold buck any great 
tunuuut ut Liquid wtieu the trench is watered or ruiiieal 
iqMUi Alternate watering and draining set up a great 
eireuiatiuu of air which gives uii ox)duing action Ibc 
slow uxydizLug of tlie combustible muleriois ul this Layer 
no doubt gives rise to hydrox)! which has u strong eticct 
UU the wood 6uch an effect Is im reused or coiupUUd 
liy the udditluii c;f substances which give oil ammonia 
slowly Numerous tests show that the best results are 
obtained by adding J )>cr cent of u mixture of aiiimuiua 
suit and quicklime to the eurlh V\ c mix tlaiu by u 
spade upon a plank floor using eurtli us dry as possible 
bu as to avoid loss of uimaoiUu hor tbe same reason 
quickUme is to be cuiplo)c(l i or tlie Ixst effect how 
ever, wc use puwdi red ih'ilk and sal iiiiiik niiu sm h us 
la sold for fertilizer Under the action ui moisture a 
small amount of sulphate of amiiionlu which es dis 
solved out, comes in contact with the curbuiiute o! Lime 
there is formed sulphate of lime and carbonate of 
anunuma, and Uic latter w easily docoinp<»sed to carbon 
dioxide gas and uuimoniu so that the latter gas is 


of these nuclei, by the addition of small “planeteslmals 
Prof See considers that our solar system was formed 
from a spiral nebula and that the planets have not been 
detached from the central moss by rotation, but “cap¬ 
tured," or added on, from the outer parts of the nebula 
their orbits have been “rounded off by the resisting 
action of the medium in which they move and the par¬ 
ticles moving in orbits confined to regions of the nature 
of those indicated In the reseerclies of Darwin alluded 
to In tbe earlier part of the paper Moving against 
rcsliUnce they will all drop nearer to one or other center 
of attraction some will become satellites of one planet 
some of another while yet others will collide with and 
he absorbed by these latter or fall upon the sun Thus 
tbe greater moARcs will increase, and In some such man 
ner the “secular acceleration" of the sun end the unex 
plained acceleration of Mercury may be explained In 
our system we have a large central mass, the sun with 
attendant planets, but In some cases we may have a 
more nearly equal division of tbe matter, m in the double 
stars Fig 9 shows the equlpotentiai surfACes about a 
double star with equal coroponenU (or rather their 
traces on the plane of tbe paper) In such coses the 
planets which are developed If they can continue revolv 
ing In stable orbits, will have to be near either one or 
other of the Urge mosses, or else ot greot distonces from 
both, If tijdr motion U to be of o permanent chorocter 
However, the existence of such bodies, though probable 
U not likely to be revealed by any ihereose In telescopic 
power of our present Instruments. Great numbers of 
splroi nehuiis are now known to exist, scattered oU over 
the heavens, while there are very few of the obUte 
spherotdol form, such as the hypothesis of LapUce os- 
sunsd to be met with in the This was pointed out 
by Proctor and Ronyord (OW and JTaw Aitronomif 
I 1445) Boefa nebolw oo we see hove a greoter onology 
with solor eerpM thou with the fiery condensing mist 
eooeelfed of by Loptoce The opposite bronches often 
seen on photogrophi of splroi nebnlm are considered to 
reprtoent tbo *^ 111111 ^ streoms of oosmlcal dust coUlng 
ftp oad tonnliif splroi systomk.** If tbe streoma converge 
■ad tfao nose hocomM veiy ^denee ot the center* o double 
stop mop bo ft mn e d, 

Tlmtoeofy *1 tbe oettoir of ■ reetstfng medium gives 
taom ihi op y ertto qf t$M friction. The Utter 



The Splroi NebuU M 51 Canum Venalicorura (After 
See) Illustroting tbe Spiral Theory 

action and finds that It is essentially tbe some as that 
wbkh occurs in natural aging of wo^ so that he may 
deduce an artificial process which gives about the same 
results as the natural one The new process is in use 
at on establishment ot Dresden and It is rapid and cer 
tain, ns well as cheap Wood tissue contaias about 
50 per cent ceUuloee, also Ugnine and imbedded mineral 
and organic matter, among which ore tannins and Iron 
snlti* It ii dtifieuH to find which of these Utter con- 
•titomdo Is 000000101110 for the brown color of old wood. 

‘ thg4 .... 


givtn oil slowly juul rcgularlj lliu'* bting more c! 
ILculIous llmii it wc used quicklime Better results arc 
iuid by giving u good ilralimgc and jv r with 

fine sand or eluth sacks so to kef]i 111 the aininoinu 
Ihus treated tiie wood beeuines colored in tiu. whole oi 
iU muss, and Uie pioeess euii be use^ lor miy kind ui 
wood But **0100 wockIs give bt tU r results than others 
Oak la one ol the lie^l and is rujneUy colored to u line 
brown Ihis goes down ver) deep below the surfiue of 
Uie wood \sli and beech wood can at o he u d \crv 
well UeslMOii:^ w hhI sm ti us pine is not so {, lod 
However tiu process < m he applied to ndwood < \ pri ss 
and pitelipine 

A Sliding Gutcf Dom 

Iitk new 3d 000 horse power luilierc li)draube plant m 
trance is remarkable from the fat t that it uses i sbdi 
gale barrage and there are but lew cxaiiqlis of Uiis 
eonstrucUon for large plants m i uropr Anotlnr lies 
on the Rhone near Geneva Ihe iuikre station ranks 
among tlie large I urope an plants of tt>-lay As to ttu 
barrage, it is comjiosed of eight spans conlainlng llie mime 
number of luclatlic gates i it ru are built at a height 
of 105 feet above the water utage anil IhIwhii tliesi Uu 
gales work in a slide Over Uu lojis tjf Uic tders is a 
continuous metallic flouring strueturi and it tarrus Uu 
electric motor driven wlnelies which raise and lower Uie 
gates by chain and e*ountrrw eight llu fire t nds of tlie 
piers whieh contain Uie grooved sliding waj art of r< 
inforced exnierctc strengthened by v rti al I tieanis with h 
go down In the foundation bed Ha width of tlw gates 
is 30 feet and tlie height Is 44 feet In this plant tlie 
turbine house lies alongside the dam so that the water 
comes almost direct to the turbine chambers V Iwad of 
water of 90 to 40 feet is here used Before each turbine 
chamber is a gate 93 feel wide by H feet high, o^verated 
by hydraulic pressure from a hand lever device Turbims 
of the Francis type, nine in number are used working at 
107 rpm., and giving each 3,000 horse jaiwcr maxiiniiin 
On the turbine shafts In the rtwm alxivr the main alter 
nators are mounted Ihe hyrdaulie work imludrs a b> 
pass around the turbines, to Ukc off purl of tlw wab r 
when necessary, and thus to regulate the loci without 
operating the main gates An extcnsivi steam plant 
using Tbomson-Hoaston Curtis turbines is used os u 
•taii4l7' The present station supplies current for Hor 
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The Determination of Standard Time* 

How the Astronomer Sets Your Watch for You 


Althuiiok Ailrinouiy from Iho curlirsl liiiir to liie 
prcRiit linb liud u host of urilent uiui cnllmsiuitir stu 
tlenla (iiiU uitliougli 8 artcly u pcra m tan now bt; found 
who 18 not profountlly impressed anil iltrplj- Interested 
m the Iransi (tidilit licauh of the bk) if liu attention be 
tallLil to It tsiMiially so if he bavt nii oiiporlunity to 
LViimim through a ttJesc ipc the nuiiierous ol^JctU in 
tht, bky llijtt are jntisible to the naked cy }ct very few 
kiir IV anything ver} definite about tJic nature and ineth 
(ids of work ut un observatory ll U idniobt unUcraally 
true of vifiitora mIio come to our obneryutory that the 
thing in which they btem to feel the keenrat Interest U 
the method b) viliUli ueiurute time is obtained ThU 
indeed is (juitr the nalurul tiling for every one many 
times (ach day lias occasion to tliink of time and this 
thin is the point of tloscst contoct that most ptrsons 
have with tlic science of Ablronomy 

siiicT day and night are of nccessif) determined by 
the rising and Betting SuOi tlic opinion Is very general 
among persunu who have not Inquired into the subject, 
that lime is taken directly from observations made of 
the Sun We lia\c some tune heard the phrase honest 
us the Sun the \alue of which as a figure of speech la 
greatly diminished when the exact moyements of the Sun 
are understood Of course the movemeiils of the Sun 
extending tlirougb the period of a year are very deflnlte, 
and of the utmost praislon, but lliey arc quite variable 
from day to day It is not then from the Sun, but from 
the distant tmd so called fixed stars that time Is taken 
Ihlrt ut hrnt thought would seem to introduce more un 
(crtalnty tlian ever for the most casual person will 
observe llml the sky is not Lite same ut all seasons of the 
year llie coiixlclluthma that ap|>cur ut night in winter 
for example arc not the ones that appear in summer 
and tht positions of a star in the sky at the same hour 
in two successive nlghtb are not the same It need scarce 
ly be said that the constcUatloiiH such as Orion, that are 
so briUiunt during tlie winter months in this latitude 
pass overhead during the suinintr months in the day 
lime and art conseqm ntly rendered invisible by the 
brightness of the Sun 

In order to rcruntile this apparent variability with 
the very exact and ufcurnle nature of the time that rail 
roads and numerous other enterprises require for Uielr 
h(iccrb},fiil njMfrullon it Js iie<cs8ury to call attention to 
the fact that Ihtrt arc four kinds of time whose char 
acteristks iind interrelations should be clearly under 
stood Tlity arc Sidereal lime Imc Solar Time Mean 
Solar Thne and Standard Time 

Sidereal time ns its name suggests is star time If 
ui a (ertaln inHtoni a given star is on the meridian then 
after twenty four Std 0 rcnl hours have elapsed the 
same slur will again be on the meridian Shuc the dis¬ 
tant stars keep the same positions In apace because their 
tremendous distant cs from us render any ihange imper 
icptlblc ill long period the regularity with yyhith a given 
star comes to the meridian is dependent only upon the 
uniform rotation of the b nrth on its axis 

Although tlierr are forces oj.»erutIng to change the time 
of rotation they are so sinull ond opposite in effect that 
Ibry arc nrgli^blc Ihe meteors that strike the Farlh 
niid the tldia arc two forces that tend to retard Uie rota 
tloM and Jengthtn the jierlod and on the other hand wc 
liM\c tlie i*ontractl>n of llie Fartli and the constant ero¬ 
sion of soil from higher to lower altitudes, forces tliat 
tend to accrltrate the rotation and shorten the jicriod 
liy taking ail sui h (ones into consideration It U deft 
iiitcly known that tiicir resultant could not change the 
period >f r duUon by as niiuh as one second m ten 
tliousniid )cftr8 In the great complexity of changes that 
arc going on about US we have the perli>d of rotation 
of the I^arlh on its axis as mi unvarying quantity and 
it must Hcrye us os our starling point In the exact deter 
niinatlon of time 

The Sidereal day then is the time that elapsea between 
two successive passages of a star across the meridian 
and is til V hied Into twenty four hours I ike wise the true 
solar day is the time that elapses between two successive 
jmssages of the Sun across the meridian The true solar 
day is longi r than the sidcreoi day because of the fact 
that the Sun has a motion toward the e^st that stars do 
not have This motion Is due to the Earths revolution 
about the Sun In one year The relative motion of the 
Earth to the Sun will be tlic same for our purpose if 
we consider the Forth as flxed and the Sun as moving 
about the Fartb If we supjwse then that the Sun and 
a given star arrive at tlic meridian nt a certain instant, 
we know that after twenty four sidereal hours the star 
will again he on live meridian, but In the meantime the 
Sun will have moved eastward and some minutes more 
must pass before the Sun arrives at the meridian An 
idea of the quantity of this motion of the Sun toward 
the cttsl may bo formed from the fact that a complete 
circuit of the sky fi mode hy the Sun In a year This 
motion liowever Is not uniform, because the Sun moves 
not Ip a circle about the Fartb as a center but In an 
ellipse having the Forth at one of the focL The angular 
rnollon thru is variable and the True Solar day, though 
iilwnyn longer than the Sldereob varies from 3 mlmites 
dA seconds In Sidereal time longer In September to 4 
minutes 36 aeconds longer on December 33ad We ordi- 
• KeprlnteU from I oputcr ~ ~ 


ByZO H Gln^HcH 

nurlly tliink of December as the thortttl day, when 
lu unother M.nbe It is really the ionyasf day in the year 
liccuiiM. of tliht irregularity in ihe length of the True 
holar day it would bo very difficult, if not entirely im 
IMiuaibic to construct u clock that would constantly show 
1 ruL Solar time 

ibu leads then to the introduction of Mean Solar tune. 
Me HUppose a hun that aturU with the real Sun, and 
travels in the plane of the equator toward the cast a 
uiiifonnly equal duitonce each day and Just rapidly 
enough to complete the (ircult In the same time as the 
real Sun docs so that the imaginary or fictitious Sun 
arrives nt tiic starting point at precisely the some time 
us the real Sun Ibis imaginary Sun at certain seasODS 
(.OMicH to the meridian In advance of the real Sun and 
at other scasuiii after It. Since iU angular motion la 
uniform, the time between two successive transits of the 
imaginary Sun across tlio meridian will always be the 
same ibis Mean Solar day is 34 hours 3 minutes 66.646 
sevonds long in Sidereal time ihis period is divided into 
twenty four solar hours, and ihis Is the hour that is Indi 
cated on tlie dial of the ordinary dock ibe further 
luudificatloii of Mean Solar time to obtain Standard time 
is for couvculence only and not caused by any necessity 
In the time itself, nor in the difficulty of conttracting 
clock, for Mean Solar time Is uniform Just as is Stand¬ 
ard time A moments thought will show that if time 
os shown by clocks were the Mean Solar thne then all 
places 0)1 the same meridian would have the some lime, 
but a place a few miles cast or west of a given place 
would have different time This time Is sometimes kept 
and is called local time, but endless confusion In travel 
would result if railroads were operated by local time* 
Hence In certain belts the time is fixed by the time of 
H meridian near the middle of the time belt these belts 
arc io degrees wide, so that in passing from one belt into 
another the lime changes abruptly by one hour Ihcse 
lidts, moreover, arc arranged so tiiat time in them is an 
integrai number of hours from Greenwich* By this 
arrangement the error in time at any particular place 
will not exceed one half hour 

Standard time tiieu is the kiud that is uitimotely 
souglit Obviously there Is no object In ihe sky that 
cun be observed fur Standard time directly Nor, in 
deed cun Mean Solar time be determined by direct ob^ 
servutiuns, for the Sun which determines it Is purely 
fictitious However, the real Sun may be observed di¬ 
rectly, and then since the relative positions of the real 
and the fictitious Sun con be computed for each day, 
and Indeed, are tabulated in the American Bph0m§rU 
and also in other almanacs in the form of equation 
of time, true Solar time, as observed, may be changed 
into Mean Solor time, and this in turn may easily be 
converted into Standard time, provided the longitude 
of the place at which the observation was mode is known 
V urious methods of observing the Sun may be used, one 
of which is by use of the sextant, which cannot be made 
very accuratdy, and another is to use a permanently 
mounted transit instrument, and to observe the moment 
wlien the Sun Is on the meridian The difficulty here lies 
in the fact that the Sun Is so large that it is difficult to 
decide the exact moment when the center of the Sun Is 
un the meridian Because of these practical difficulties 
the method of observing the Sun Is not very often fol¬ 
lowed Ihe method usually followed, and the one used at 
Goodsell Observatory, is by observing the star and H Is 
the metlKKl which we use here that I desire to describe. 

To determine time is really to determine the clock 
error U is not essential for that purpose that the 
error be large or small, though as a matter of fact the 
error Is usually less than one minute. For If It were 
greater than that, it would be an easy matter, after k 
single determination of the error to move the hands 
until tlie error was made less than one minute 

In order to determine the clock error two Instru¬ 
ments are essential, first tiie transit Instrument, and 
second the chronograph. The clock is provided wHh 
an escapement which breaks ah electric circuit every 
two seconds. This circuit connects the clodk with the 
chronograph which has as Its essential part a cylinder 
which rotates once each minute About this cylinder 
is fastened a sheet of bl a n k pa)[>cr upon widch a phn 
traces a continuous line as Che cyUadtr rotates. The 
armature that carries the pen Is rdeksed when the 
cluck breaks the circuit, so that there is 4 series of 
offsets in ibe line that the pCn trades, separated by 
exactly two seconds The escapement wheel is so ar¬ 
ranged that the circuit is broken also at the fifty ninth 
second, so that one can tell by the record where the 
minute ended The minute during which the record was 
started is marked on the sheet, so that, by counting 
the minutes from that time one can determine any 
particular minute and second during the time through 
which the record extends 

The transit instrument Is mounted so that it la free 
to move only In one plane, namely hi the plane of the 
meridian The reticle of tlte tranrit costalns a number 
of wires which are Illuminated, and udilfdi are located 
symmetrically with respect to the center If the wires 
are not exaiOf syminetrtcel with ragwet to ihe center, 
the error of instrument In this pertteolar Is Ibtmd hf 
trials and a correction is tnUodueed Into the s e dp e H fln In 


account for that error The obserrer at the transit 
bolds In his hand an electrlo button which, when pressed, 
breaks the circuit, and releasee the armatare, wbkb 
carries the pen, in the some way as an escapement wheel 
in the clock does, so that he may Insert offsets in the 
line traced by the pen la addition to those Inaerted by 
the clock regularly at the end of each two seconds. The 
transit Instrument is also supplied with a graduated 
circle which serves as on Indicator for setting the instru¬ 
ment at the proper altitude for the star to be observed* 

With this equipment one Is ready to proceed with 
the actual observation. Assuming that the error of the 
clock Is Rnall, he can tell from the clock what parttou- 
lar stars are near ihe meridian and will transit the 
meridian during the next half hour, more or less, dur¬ 
ing which his observations are to extend. If he 1^ no 
indication at all as to the error of the clock, be would 
be obliged to observe some biij^ known stars and 
from these by perhaps rather rough approximation re¬ 
duce the error until it becomes 1^ than one minute 
Where such observations arc made perkMUcally the 
clock error Is kept smalt Then be knows what stars 
are about to transit the meridian, since the Sidereal 
time indicates the right ascension of the senltfa at any 
time, and it is necessary only for him to look Into 
any star catalogue and select such stars as have right 
ascensions a few minutes greater than the Sidereal time. 
From the Bame catalogues be can get tlic declinations, 
and knowing the latitude of the place from which be 
u observing, the altitude In which the star will cross 
the meridian may easily be determined Again at 
places where such observations are made regularly, a 
Ust of time stars is prepared and kept permanently 
This list shows llie right ascensions of the star whl^ 
is, Indeed, the Sidereal hour when the star wtU be on the 
meridian, tlie declinations scnlth distance, circles, setting 
for the Instrument to be used, and usually the magnitude, 
so that the observer may have the brightness as a check 
on his selection of the star, for it is quite possible that 
more than one star may appear in the field of the transit 
This list of stars Is so chosen that in the course of an 
hour or less one can always find stars in the northern 
sky as well as near the senith, near the equator and in 
the southern sky The reasons for such a selection will 
i>ecome apparent when we come to speak of the reduc¬ 
tions of observations. 

When everything Is in readiness, the observer se¬ 
lects a star that will cross the meridian In two or 
three minutes sets the instrument according to the 
position defined for this star in the star lUt, and takes 
his position at the instrument, having the electrical 
push button in his hand He may move the eye-piece 
to one Bide and thus get the star In view some time 
before It crosses the wires, but In any case the star 
swings into view, moving quite rapidly or very slowly, 
according as the star is near the equator or near the 
pole He selects the middle wire and a certain number 
on each side of It os those with respect to which he de¬ 
sires to record the transits As the star transits them 
he pushes the button and interpolates Us record on the 
chronograph sheet upon which the clock Is making Its 
continuous record He then selects another star and 
records its transits In the same way Usually four or 
five stars are observed and recorded in this way, care 
being taken that the stars chosen shall not all be in 
the some region of the sky These then constitute a 
time set 

After this comes the reduction of the observations 
By reading the records for each star from the chrono¬ 
graph sheet by means of a scale designed for that pur¬ 
pose, and taking the mean, the clock time of the 
transit of the star across the meridian is found to the 
tenth or even to the hundredth part of a second The 
right ascenilon of the star, as given in the Am^Hoam 
EphtrmtrU at Intervals of ten days throughout the 
vear, is the actual time at which the star croseed the 
meridian If there Is any discrepancy between the 

actual time and Jthe ckxk time, thla discrepancy may 
arise from several sources. If the transit Instrument 
were in perfect adjustmait the discrepancy would bo 
entirely due to the clodi brror, but this If very sel¬ 
dom the case. However, there Is no uncertainty on 
this point since the oorrectkms to the Instrument are 
carefully determined from thne to tfane. Pour qua»- 
tlties are recognised as contributiDg to the discr<g»- 
ancy between the actual thne of transit and the dock 
time as shown by the dnonograpb recerdi first and 
most Important, the clock error itself, second, the aal- 
mutb error, third, the levd error, fourth, the coBlma- 
tkm error The first Is the quantity that is sought 
ultimately and is taken to be the discrepancy that ro* 
mains after the effect of the other three has been re¬ 
moved. The second Is obtained from the observatkms 
themselvei and results from the fact that the votar 
tkm axis of the transit Is not exactly east and west 
If one imagines tUs to be exaggerated mnA tMifond 
any potslbUHy in any wdl mounted instrumsot he iriu 
easily see the effect For btstanee, suppoee the sup¬ 
port for the east sod of the rotation axis to he ene 
foot north of the tnppoH for tin smet endii thffi |t k 
oaaUir semi thak krta the MMiMit fo 
tin snpitih nfoS a o nti de tehV ^ ^ 
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If dfai^oM toward the north it wiU point we«t of north. 
This trror majr be jerj wnall, but most be conaldercd 
The tUrdt or level error, Is determined by the hanging 
level at each obeervation. This is dne to the fact that 
one end of the axis may be higher than the other, which 
eoDdttion would also tUt the instrument out of the plane 
of the meridian This varies slightly and must be 
deteruloed each time. The fourth, a coUhnation error, 
is due to the fact that the mean of Ibe eleven wires 
may not be exactly In the coUlmatlon plane, the plane 
which Is described by the line, called the coUImatton axis, 
from the optical center of the object glass perpendicular 
to the rotation axis, as the telescope Is rotated Since 
the parts that affect this error remain relatively un 
changed for long periods of time. It is necessary to 
determine this error once in two or throe months 

These quantities arc connected In the following re 
lation 

d # Aa Bti Co “ actual time — clock time of 
Star transit wlicrc A S Is the clock correction A B 
and 0 are known quantities depending upon ^ the 
latitude of the observer, and 8 the declination of the 
star, and aro computed beforehand, and a b and c 
are respectively the factors Introduced by the asimuth 
level and coUlmatlon constants We have seen that • 
remains unchanged for long periods and hence is a 
known quantity We have also seen that b is de 
termlned at each observation by the hanging level and 
consequently is knoum for each set of time stars We 
have then four or five equations, dci>ending upon the 
number of stars observed, of the fonn gben above In 


which d ff and a remain as yet undetermined We se¬ 
lect the two timt are most diverse, which wiU usually 
be the most northern and most southern stars sinte 
they will be oppositely affected by the aurauUi error 
and subtract the one from the other thereby eiimtnat 
ing the d #, and obtaining an equation from which 
a may be found Applying this value of a to the four 
equations we get from caih one a value of \ 8 These 
separate values serve aa a check upon the accuracy of 
the work and should agree very cloiely Their mean Is 
then taken as the value of A 0 the cluck correction 
Sumetimes on addUlonal correcllon namely, the personal 
equation of the observer is added and when extreme 
accuracy is desired a greater number of stars Is ob¬ 
served and the reductions arc made by the method of 
least squares However the method outlined lie re gives 
results that may be depended upon to the tcntii of a 
second It might be said that tin. clock is not set each 
time that its error 1$ found for ob\iouslj the clock is 
quite as serviceable If the error is kmmn u If it shmiid 
show exactly accurate time 

Ihis then gives accurate SidereuI time and it rc 
mains now to show how this U converted mlo titr 
Standard lime which is the time we use Since the 
Sidereal minutes are shorter than the Standard time 
minutes, the seconds to do beat logelhtp on the two 
clocks but at intervals of approximately six minutes 
they do beat together momentarily and then the Sidereal 
clock beat precedes the Standard dock beat again By 
noting the second on each clock when this voimident 
beating occurs we get a clock comparison Now the 


Sidereal tune shows the time siuce ffldsrsul noon and 
this Interval may lie converted Into an equivalent Stand 
nrd time Interval by tahlcs that are constant. Also we 
find tabulated in the American hphemeri* the mean time 
of Sidereal noon for each day of the year If then we 
add to the mean time of Sidereal noon on the day In 
question the interval of time that has elapsed since 
Sidereal noon wc have the correct mean time for the 
instant at which the comparison was made This is 
(hanged into Standard time by adding or subtracting 
the distance of the place in longitude expressed in 
liours from tlie meridian which fixes the time In the 
l>cit Ihis iiKist be added foi places wciit of the Standard 
MKrldian and subtracted for thohc east I he difference 
lietwrrn tins time and the reading of the clock ut the 
tune of the comparison Indicates the correcllon to the 
Standard clotk 

ilic correction cannot lie effected by hand since It 
frcfpiently i*i only a few tenths of a i»econd The cor 
rcf tion is made l)j a temporary magnet over which 
swings a permanent magnet, whUh is fastened to the 
{vcndulum The temporary magnet is polarlrcd by a 
current of electricity which may be sent In either dl 
rection and thus make the jmiIp nearest the permanent 
magnet pocitlv e or ncgativ c ns desired and thereby 
accelerate or diminish the rate of the pendulum during 
IhL time wiicn tliL temporary magnet is operating The 
I ffect IS suflliient to change the (link by about one hun 
dredlh of a second per miniile so that very minute 
ch mges may be made 1 his clock then may be used 
for SI tiding tiini signals as its error Is reduced to xrro 


Precautions in tKe Use of Explosives 


Iw a circular published by the Bureau of Mines and 
written by Clarence Hall some (xcellcnt preiautlona are 
given for the use of explosives, notably ho-< ailed permis 
alble explosives whnh arc used in coal mines Per 
missiblc explosives it may be said by way of cxplana 
tlon give (t sliort and relatively cool flnme are less 
likely to Ignite inflammable gas or coal dust than la tin- 
longer and hotter flame of dynamite or the longer and 
mmh more lasting flame of blaik powder and are in 
tended for use in those toal mines where the presence 
of such gas or dust may render a mine explosion possible 
According to the circular mentioned the following pre 
cautions should be taken to reduce the risk in stoiing 
thawing handling and using explosives in (oal mines 
(a) ptfCAirrtoKS TO be TAirrir ik thp storage or 

PX PLOSIVES 

Bon f ttore drtonatorf Wfk exploeivu Di tonators 
should be kept by thcmHclvcs 
Dont open packatjea of erptoenee <n a mngtutne 
Dont open packatfee of erp/o#ieei vnth a tifill puller 
piekf or chliel Paekages should be opened with a hard 
wood wedge and mallet outside of the magaxine and at 
a distance from it 

Don*t itore exphwivet »n n Aof or damp place All ex 
plosives spoil rapidly If so stored 
Don^t etore exploeiveg coniaxninq nxtrofflycerm to th if 
the cartridqee eland on end The nitroglycerin Is more 
likely to Irak from the cartridges when they stand on end 
than it is when th^ he on their sides 
T>on t repair a magazine unM all exploemee are re 
moved from »f 

(fe) KXECAmONS TO BE TAXBK TW THAWIKO EXI IX«IVT8 
Don t uae permieeiblc fjcploeiraa or other erploenee that 
are fro en or partly fro en The charge may not explode 
completely and serious ocodents may result If the ex 
plosion is not complete the full strength of the charge Is 
not exerted and larger quantities of harmful gases are 
given off 

Don t thaw frozen explotivee before an open fire, nor 
in a etove nor over a lamp nor near a boiler nor near 
eteam pipee nor by placing enrtridgee fn hot water Use 
thawers, such as are furnished by the manufacturers of 
explosives 

Dont put hot water or eteam pipee in a magazine for 
thawing purpoeee Where large quantities of explosives 
are a special thaw house should l>e built large 

enough to hold the quantify of explosives needed for a 
day's work 

(c) TUCAUnOVS TO HE TAKEX IW IIAXDIJXa UPT0HAT0R8 

ARD cxrtoaives 

Don t carry detonatore and eieploeivee in the tame 
package Detonators are extremely sensitive to heat, 

friction, or blows of any kind 
Don*t handle detonatore or exploeinee near an open 
fkme 

Dont etepoee detonatore or ewploeinee to d%reot omo- 
light for any length of time Such exposure may Increase 
the danger in thrir use 


Don t open a pa (cage of eTploetve unltl readu to ime 
the exploetve then uae if promptly All explosives art 
injured by exposure to the action of the nlr 
Don t handle exj loairea rarrlrssly PIh v are ill sensi 
live to blows friction and Are 

(d) eREcvtrrioNs to at iakvm iv i hino detomatobs and 
XXFLOSIVES 

Dont uee more fh m 1'/j pound# of any permiettl le tjc 
ploewe for one shot in o coal mine No explosive is saft 
if used in large quantities under ordinary coal mine 
Londitions 

Dont uee a detonator (blaeting cap) or electric defn 
nator of leee strength than that prescribed by this bare ttt 
Tile explosive may not explode completely thus redudng 
the work done by the shot and c luslng the same dangers 
that come from the use of frozen explosives 
Don f crimp a detonutoi (Uaeting cap) around a fu^e 
With the teeth Use u tap (riinper which is supplied bv 
any manufoeturer of explosives 
Dont economize by lunnq a short Irnyth of fuse Such 
practice is liable to result in i shot going off too soon 
Don t fire a rAarye of any erplonce m the presence of 
fire damp A flisure or criek In the coal or rock may 
bring the gas and air mixtuic directly to the explosive 
Such Assures are most likely to he found in driving or 
breaking through If gas is found when such a fissure Is 
rut, clean the gas out Im fore shooting If the gas ran not 
be cleaned out, cut through with the pick and Are no 
shots 

Don t uee in a yaeeoue co il mine any fuse or other de 
mce which emits flame or sparks Ihc end or side spU 
ting of a fuse or squib may Ignite gas I lectric deto 
nators give better results and arc safer 
Dont fomp the explnetie with coal cuttings or slack or 
any combustible material i se damp clay whlc h js safe r 
and better and have this stemming All the drill hole to 
its mouth 

Don f uee a ms^ii tampiny rod 1 ven a copper tipped 
rod is not to be recommended Use only wooden rods 
Don t use two kinds of explosives In the lame drill hole 
When such a charge Is fired chemical changeH may take 
place that may make each explosive Jess safe than if used 
alone 

Don t return to the face until at least jive mlntUes after 
a shot has been fired All explosives tested to date In 
chiding black blasting powder yield Inflammable and 
poisonous gases Field tests made by this bureau In 
bltumlnous-coal mines indicate that some of the coal In 
the drill bole helps to form such a gas, and that a shot 
liberates Inflammable gases from the cool Itself The 
liberated gases escape slowly from the cracks made in 
the coal sometimes for several minutes, but Anally all 
the gases resulting from the shot diffuse In the mine air, 
and with proper ventilation are carried away 
Don t return fka face for at least hour after 

a misfire Hangflres and misfires are most likely to hap 
pen when squibs or fuse are used 


Dont lift m) t (o dram nor to dty out the rhaige m 
riwo of a inxsfDt SniK Jiiithoritiex believe that Uic grttil 
disaster at C mi ru n x T raiui in which 1100 men lost 
Hieir llve*c was c uisrd b\ u miner striking with his pick 
a cartiUlgo lie w is digging oni Drill mil charge another 
liolc at le ist Q fert aveay from the lioh that misfired 
After the coal has been brought d^wn look carefully for 
HDv unexplodetl in itertnl 

Dont leave any detontit rrs or crploanes in a mine otrr 
nxght 1 he mine nlr usually contains moist lire and Is 
bad for nil explosives 

Don t charge or load any hole which has not been 
properly placed or has been drilled on the solid 

Dint light the fuse of dipinlent shots at the same 
(me the firH shot is iiihted The inflammable gnses 
from the fiist shot and liic gases liber iteci from the coal 
itself logellier with tlie e >al dust In Hit air may Ignite 
from the spitting of llie f ise of the dependent shots 
The plate for a following shot and tlir sl»e of the charge 
to be used ran lx judged b<.tter iflir the first shot has 
been fired 

Dont expect to yet #cef/'f/ar/ory resnlts with ci permis 
sit 1 9 iridosive or any erplostve when a miner uses it 
for the first time Tin most coal will be won for each 
pound of exploHivi iistxJ and llie safit> will be greatest 
if all shots art loaded and fired l>y men rspeenlly trained 
for Ihis work Ihc practKc of firing all shots by riet 
tneity after liic nun hue left the nunc is growing In 
favor 

Don t think the usi of permissible explosives ran take 
thf^ place (f other safety precaufion# in mmes cind thus 
ntglert these other precautions 
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1«3 SC3ENTIF1C AMERICAN SUPPLfiMETrt* 

Stellar Ma|(nitudes* 

The Problem of Measuring tHe Dn^Ktnesa of a Star 


It is hm rrtldity of tennln il >g) hiuI n sur\iv/il of iin 
iiicmnrinl custuni tint u t( rrn cxpnsslve of hl/t Is uw.cl to 
lilt* brlitinncv oi u sfar 'Vfot«|diorloftl l/infcuugc 
Ht*< III ntiiK st out of [tlatc In an rxiu I bcliiut like uutrun 
oiiiv ><t lo ordihury dabbkr In astronomy tlie lt*rm 
nmgnitudt used to express light giving power does 
not Hpjnar un ipt f »r wc ore well artustomed to speak of 
0 man )f brdlinnt iidrllet tual or morol luquIreiiientB ns a 

big man and to the non w u ntiftt undoubtedly the 

biggi st and most imporbuit point about a star U its rcbi 
tive brillmntj of oppearantc So we shall atet pt the 

Unn magnitude an expressing the luminosity of a star 

iiH view id from our earth 

The term is oh ulriadv snggfstid an old one and coidcb 
to us from 1 lolemy (IVO \ U ) In tin llolimalc eos- 
inogoii)} as well known thi stars wen supposed to be 
set in H erjHlalUne sphere and were all at the same dU- 
tiiiioe fniiii tlic earth It wag not un unnatural asflump 
lion then that dlfferenees in hrigtitness Indleatcd dlfPir 
ence in bIki The final triumph of the t opernican theory 
of the umvi rse n suited In the passing away forever of 
thi$ theor> of stellar magnitudes but another quite ns 
erroneous took Its plaee namely tht assumption that all 
stars an of thi same Intrinsie hrilllan<y and that the dlf 
frrenee )n their ap|Mnrnme K due simply to differences 
In their distances from us We now know that some of 
the most brilliant of the stars are eonqiaratlvely distant 
and timt others relatively dim are among our nearest 
nelghlmrs Wr also know that there are dark stars 
Algols dark companion for example and it Is reasonable 
to assume therefori that stars vary not only In tlieir dls 
tanefs from us Imt in thiir Intrinsic luster as well 

Stellar photometry Is the bramh of astronomical sel 
rnee which undertakes the task of determining the rela 
the apparent hrighlnesg of the stars and any variallong 
therein 

It la an Iin]>orlanl hramh of astroiioniicHl work for 
wlien comhined with determinations of parallax and spec 
trogeopic analysis it enable h us to get an approximate 
idea of tin* real sigrs of stars 1 or it la evident that 
given a star which differs from another In brightness Its 
distance and the quahty of the light being Uie game the 
difference of brightnesa gives at once a measure of the 
relative gleea of Ihe two Or If tlie brightnrgg and quality 
of light are the same but the distances different the two 
slnrs vary in slse directly as the square of the dlsUmp 

Working along siieh lines it Is found for example 
that though 01 Cvgnl magnitude 5 4 distance 0 j light 
years, U only one seventh the Holar mass Arcturus mag 
nitude 0 24, distanc^r I2T to 160 light yearH is pogflihly 
equal to a million suini 

Having arrived at an hh a. of the meaning of ”niagni 
lude“ as applied to wlarg, and of the importance of atel 
lar photometry we shall now cxiliHlder on what llncB stel 
lar magnitude i are d< termlnrd Our present system of 
expressing magnUiidrs possesses several Inexingruitles In 
the first place the smaller the maginlude the brighter 
the star Ihcrc would lx* no grrul trouble alxiut this 
however were it not for tlie fart that some stars arc 
brighter than first magnitude Hence we have the 
anomaly of stars of 0 magnitude and even inogni 

tildes Some further confusion Is due to Ibe fact that 
the eye does not perceive the ai tiiul ratio of brightness 
between two stars for Inslanet^ a slur of Uie S5 mag 
nitiide might be supposed to be a mean between a star 
of the sixth magnitude and a star of the first magnitude. 
Rut not ho a star of 3 5 magnitude Is 12 0 limes as bright 
ns a star of the sixth magnitude And a star of the first 
magnitude Is 100 times as bright as a star of the sixth 
magnitude and Iht reforc 8 limes brighter than a 3 A 
magnltudf star 

koUowJng this out it appears that if the brightness of 
A sixth mugnltudt star be called 1 that the brightness of 
a fifth magnitude star is 3 512 of a fourth magnitude 
star 6 3, of tt third lift, say 16 of a second magnitude 
star almost 40 and of the first just 100 Magnitude 0 0 
Is represented hv 351 J and inagnitiidr 1 by 031 In 

each ease the brightness relative to the sixth magnitude 
star Is found by raising 2 519 to a power represented by 
the difference In the magnitudes It follows then that to 
determine how many times one star Is brighter than an 
other \ou subtract the leaser magnitude from the greater 
and raise 9 512 (the light ratio) to a power represented 
by this difference This Is easy when dealing with whole 
magnitudes but rather more difficult when stars differ by 
fractions of a magnitude Rut logarithms help us out of 
the dlfBeuU\ Tlie logarithm of 2 519 Is 0 4 and we may 
raifte 9 512 to any desired power by multiplying 0 4 by 
the Index of the desired power which gives us the 
logarithm of the di sired power end a reference to a 
table of logarithms will give the number corresponding 
t ) the logarithm so found which represents the number 
of times the lower rongnttude star Is brighter than the 
higher magnitude star l>et ua take a case Regulus is 
of u magnitude represented by 1 34, Sirius la of a magni 
tudo represented by ~ 1 58 (Mlsi Clerke) Subtract — 1 58 
from 1^4 and wc gel • 92 Multiply 2 09 X 0 4. the loga¬ 
rithm oC3 519 the light ratio, and we have 1 168, and this 
K the logarithm of 14 T9 so that Sirius Is 14.T9 times as 
bright as Kegulus It should be clear then that the actual 
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difference in brightness between two stars is much 
greater than It appears to the naked eye, for the eye Is 
nut impressed in pniportJon to the actual dJffercnce» hut 
only In proportion to the logarithm of that difference, or, 
to put it differently stars which to the eye appear to 
form an arithmetical progression in brightness, in reality 
form a geometrical progresmon ThU will explain why 
a pltotographic tyro is so often deceived In the pholo- 
grajvhic value of the evening light His eye may tell him 
tliat the light is approximately midway between two 
known standards, and therefore he may decide on an ex¬ 
posure say of double that he would give under the 
brighter standard, while In reality the actinic value may 
he so much lower that eight times the exposure is neces¬ 
sary to proportionately affect the plate 

Ihc problem of stellar photometry Is not an easy one 
us there are so many difficulties in the way of getting 
uniform conditions for observing bor luxtance In th<r 
(X)unlry stars look much brighter than they do in the 
city md on a mountain brighter than they do In the 
level country W H Pickering alxo thinks the seeing in 
much better nearer the equator than in the temperate 
xoiies StArs near the senith also appear brighter than 
wlien near the horUon, and us some stars to an observer 
In a given station never rise far above the borixon his 
observations will give a lower value to the brightness of 
such stars than If they were observed near the scnlth 
1 hufl observations of star magnitudes must have a cor 
rccllon applied reducing them to standard distance above 
the hnrlson If they arc not observed under similar con 
ditinns further eyes differ in their sensitiveness to 
light and thus one observer may get results different 
from tliose of another 

1 he color of a star also may affect the results as some 
eyes are more senstivc to one color than another An 
other curinufl thing is that if we take a green light and 
a red light of equal Intensity and either double or halve 
the intensity they will no longer appear equal to the eye 
W hen the intensity of both Is doubled the rctl will ap 
]>ear the brlgliter and when halved the green will appear 
the brighter It Is also to be remembered that tlie almoR 
plierlc absorption for the different parts of the spectrum 
Is not the same When all these things arc considered it 
is no wonder that the plwtomelrle determlnatlonR of dif 
frrent observers vary 

It will he inlerestiiig 1 think to consider the number 
of the stars of different mognitud&s Here again doctors 
differ but I littve used the figures given by Todd (1897) 

I =20 H =65 HI =920, IV .^500. V = I 400 VI 
— 5 000 total TjW5 The number Increases up to the 
tenth magnitude by a sort of rough gromctrical progres 
slon the stars of a given magnitude being from S to 3 7» 
times more numerous than tliose of the next higher (I e 
brighter), so that there are about T90,000 hturs of the 
tenth magnitude After that the ratio decreases so that 
It Is probable that in the first 16 or 17 magnitudes there 
are not more than about 100 000 000 stars 

A study of the total light giving power of stars of the 
different magnitudes reveals some unex}>eeted results It 
will be remembered that the brightness of stars of dif 
ferent magnitudes Increases In a geometric progression 
9 512 being the ratio but the number of the stars of the 
different magnitudes from tlie first downward to 10 
Increases as above stated in a geometric progression In 
which the ratio is from 3 lo 3.75 consequently as the 
magnitude decreases the total light increases One curi¬ 
ous result of this is that we get over twenty times ns 
much light from stars wc cannot sec with the naked 
eye than from those wc can see 

The estimates of the total light received from the stars 
vary widely Newcombs experiments would put It in 
the neighborhood of about V», of the light of the full 
moon Prof Young put it as high as V«b Newcombs 
rstimales up to the tenth magnitude are Interesting and 
I shall quote them Taking the light of all those of the 
first magnitude as unity Ut magnitude = 9nd = 14| 
3rd = 9i 4th = 98| 5th 4; 8th = 57j nh = 8» 8th 
^113 9th «« 161 10th = 99 6 

Stars from magnitudes 1 to 0 are naked eye stars, and 
their proportion of the total light U 16 9 units, only 
about Vi of the total light up to tha lOth magnitude, 

As we estimated that ^hc naked eye stars give alxiat 
Vh of the total light received from idl the stars apd the 
stars down to the lOth magnitude give five times as much, 
it is evident that all the stars must give four times the 
light of those down to the 10th ma^tude, and conse¬ 
quently the stars below the 10th magnitude give three 
times as much light as those from Ist to lOth 

It is very clear then that wc would not suffer a very 
serious diminution of sky light at night If all the stars 
that delight our unaided eyes were blotted out, while the ^ 
extinction of the telescopic and photographic stars 
would be a vrery serious derivation Another Instancy 
by the way of the Importance of unseen things Who 
can say but that higher senses OT a better development 
of OUT present senses might not reveal other and nmre tm# i 
portant unseen influences than the Ught of the stars, < 

I might say In parody of Hamlet ^TThere arc more 
things In heaven and eartlv Moratkn tban are semi by 
your aatrononers. ’ 

I need say Uttle about tbe ordbary methods of ob- 
lervliif star magnitudee. 


One Is by naked eye comparison, but more important 
ndentiflcally are the extinction method by means of a 
wedge of neutroi tinted glasit and the equaUsation 
method In which the polariscope Is employed. 

The photographic method la less employed, and being 
also less well known deserves fuller mentis 

Photography has been probably the most important of 
the lister arts or sciences which have been pressed Into 
the service of astronomy It has enabled the astronomer 
to penetrate Into the depths of space far beyond tbe ken 
of our largest visual telescopes, It has made possible the 
charting of tbe heavens in a manner impossible by the 
laborious method of visually observing and charting In¬ 
dividual stars, and now it comes to our aid In stellar 
photometry 

When, however wc consider that wliat wt see In a star 
and what a sensitive dry plate sees are quite different 
things, It U at once evident that photographic magnitudes 
are not always strictly comparable with visual magni¬ 
tudes 

The blue end of the spectrum and the ultra violet moat 
affect a dry plate, while our eyes give greater value to 
the orange and red end of tbe spectrum and it is Im¬ 
possible to make our plates exactly take tbe place of eyes 
even by the use of colored screens and orthoebromatJe 
plates Still photographic estimations of the stellar mag¬ 
nitudes have their value sitiLe the results In the case of 
bright stars follow very closely the visual estimates, and 
In any case we have a record of the relative standing of 
the stars observed as regards the blue and ultra violet 
rays they emit 

Photographic magnitudes are estimated In different 
ways. The first in by observing the effects of irradia¬ 
tion To make this method clear to you consider an 
analogy 

If I throw a small stone Into a pool of soft mud It 
will make a little splash If 1 throw In a large stone It 
will make a big splash, and stir up the mud In a much 
wider circle than did the little one Now weak light and 
strong light product much the same effect on a photo- 
graphk plate os did the stones on the mud 

Most view photographers have had good pictures of 
Interiors spoiled by the strong light from some window 
making a “halo” round about the window frame A 
point of Ught from a star acts In the same way and If 
the exposure is long enough the light Is reflected from 
particle to particle of the emulsion in such a way that 
the star Image Is enlarged to a circle It Is evident that 
bright stars make a greater splssh as it were on the 
plate than faint stars, and so by measuring the diameters 
of these Images wc can estimate the relative photographic 
magnitudes of tbe stars that made them 

Anotlier plan Is to move the plate rilghtly inside the 
focus of the long, giving the star the appearance of a 
luminous disk ibe luminosity of these disks will vary 
of course with the brightness of the stars observed, and 
by measuring the opacity of the silver deposits formed on 
the plate the relative magnitudes of tbe stors observed 
may be estimated 

The usual method of observing is to photograph the 
desired stars when they arc at the altitude of the pole 
and thru on tlie *afM plate and with the same exposure 
photograph the pole star and a certain sequence of stand 
ard stars around It The standard stars and stars to be 
obser\ed are easily Identified by taking separate photo¬ 
graphs of each, superimposing these on the double-ex¬ 
posed plate and marking the desired stars The double 
exposed plate may now be examined and tbe magnltudcis 
of the observed stars estimated by comparison with the 
stars of the standard sequence. 

Attempts have been made to secure an absolute scale 
of photographic magnitudes You will have noticed that 
in the above method the magnitudes are obtained 
comparison with stars of previously determined magni¬ 
tudes. This is not always a very convenient iqfitbod, and 
besides some day our standards may hash changed tbdr 
brightneu If, therefore, we con adopt a standard of 
comparison which can at any time & reprodaoed 
laboratory experiments a great advanoe baa been mad^ 
for any observer In the distant future can ahraya eon* 
pare our detennlnatlon of magnitudes with his q/wpp m 
tbe possession of the data is ^atl that Is neeeasaty to the 
Tepr^uctlon of tbe standard. 

Messrs, ParkbaTst and Jordan, of the Yoriiee p)bMiT» 
atory have recently tried a method of bbtalidog abin- 
hite magnitudes wl& much onceess. 

Their process wah to tUuminAto dlfmwit parts of « 
photographic plate with tbe Ught passtng 1hrOtt|h ft raps* 
ber of holes varying in stas In a regular yotlo sod Tffp r ^ 
senting differences in flhnainatton oxprftMSbls fai fMto 
magnitudes Plates have been produced in thlr rrayr^ 
by comparing them with one of PtHterini^s pM^pwpUo 
wedges the absorption curve of ^ weitee omd be 
plotted and the wedge scaled in steOnr m^IgdiSS, 
Imafte ate then photographed out of focus and ^ |d|ite 
oompsnd to A photom^ with the wedge 
tudet b# the sure detoRtened accesdteg to m n0N(t fer 
Hl^ hftd^ had on tbe pUte. The tftSet of the 
tbe pIsFte fa ^bm» eomparabte with the Hgbt 
thronii^ btece of different dtanetm 
Thti sounds temple b«t In that It to Idm n gtest 

mftagr Mhe» a Aq eU wI t ^ . Tteir 
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K c»|f rotti^ ^)proiUttMitloai to Accoracf m re- 
i|itlied» but DrUeh require all the reftamenta Ingenuity 
cib fugptt to UTOld or dlmlMte enrori and leenre those 
evtrtmeljr accurate remits which omdem aitronomy de- 
ma^da. 


The ortginatora of thia taethpd deem It UKfol for the 
mtasureineiit of light currea of Tarlablea of the Algol 
type and of abort period variables generally 
In thia article the treatment of the subject has neces¬ 
sarily been general rather than spectfte, ni my aim has 


been to give as complete an outline as possible of lie 
whole subject and to bring together general Infomia 
Uon now unobtHiuable by the amateur ex((]it bv refer 
enoe to a conilderablc number of standard worku and 
scattered papers 


The Relation of Li|(ht to the Growth of Plants 

How Colors Afffcct Vegetation 

By Benjamin C CruenberS 


It has long been known that In the carbon fixation by 
green parts of plants the red rays of the solar spectrum 
seem to produce maximum results This is apparently 
not doe to the difference In wave-length between the blue 
or vUdet rays and the red rays, but rather to the dif¬ 
ference In the relative energy intensities of the different 
colored rays used in the earlier experiments With equal 
amount! of energy supplied, the green plant will decom 
pose carbon dioxide as really with light from one end 
of the spectrum os with rays from ll»e other These re 
suits are however partly Invalidated by the further fact 
that it U impossible to measure the quantity of light 
energy actually utilised by the chiorophyl of a leaf 
Since experiments have to be conducted with tlie live 
plant, the measurements heretofore have consisted of de 
terminations of the toUl amount of light faibng upon 
the surface of the leaf But dlffereiit tissurb of the leaf 
will absorb different rays in varying proportions, and It 
Is Impossible to tell what portion i« absorbed by the 
rlilorophvl bodies themselves These latt< r contain, In 
addition \o the chiorophyl, other pigments, especially yel 
low suostunccs that absorb blue and violet rays very 
strongly These pigments do not con tribute to the dc 
composition of carbundioxtd \ a targe portion of the 
blue-violet light is absorbed without l>clng converted into 
chemical energy 

Most of the investigators who have grown plants under 
lights of different colors hM\e found a maxinmin of drv 
weight addition to the plants In coniuclloii with the red 
and yellow rays of the solar spectrum <^nc or two how 
ever have found the maximum production at the other 
end of the spectrum According to Dr W I ubimenko 
of the Imperial Botunkal Garden of Nikita in Hiissia, 
this apparent contradiction arises from tJie failure of 
earlier investigators to distinguish lictween flic energy 
utllhEed by a plant in the decomposition of rarlMin 
dioxide and that used in the later slagcs of carbon 
fixation Ihls botanist repeated a number of the earlier 
experiments, determining in each case the actual amount 
of carbon dioxide decomposed in a given time 

1 ubimenko used colore<l glasses wliosc actual color 
values were ascertalnetl by means of the ‘ipcctroscope 
from tliese hr obtained a complete range of colors from 
the extreme of the visible violet to rays Iwvlng a wave 
length of 0 700/1 As a means of control he usetl plain 
white glass, single layers of paraffined paper and double 
layers of this paper As the monmhroniatlc light filters 
varied as to the amount of light that they allowed to pass 
through the glasses were selected by means of compara 
tlvc spectro-photomelric tests and arranged to permit 
equal dlummatloD for all segments of tlie spectrum 
The amount of light cut off liy tlie paraffined paper was 
also measured by means of sensitive photographic paper 
it rcijulred 180 thicknesses of the paraffined paper to 
shut out completely the light of the sun Ihc usual pre 
caiilJons were taken os to trm|>erRturr sampling, etc 
rhe exiierlments were earned on in parallel for five dif 
ferent species namely radish, Iwun pea, nasturtium and 
carrot 

The results given In three tables are summorised as 
follows! 


An examination of tlie table shows that the maximum 
production did not In any case cointlde with the maxi 
mum illumination the sunlight modified by one or two 
thiclaiesses of paraffined paper being more favorable to 
gain in weigTit It was also found that tbe nlaitnu be¬ 
tween increase and light varied from time to time in 
the course of n plants development Thun in tlie case 
of the radish the full light gave the maximum increase 
during the third week whereas during the seventh week 
this gave the lowest Increase Of courv tlie actual dif¬ 
ferences in weekly gains drpendeil alho ujion the varla 
tions in amount of doyllgbt from lime to time 

By comparing the results for llir injured lights it may 
be seen from the table that the smallest gams as well as 
the minimum of energy absorbed was uniformly from the 
green light Under tlie green glass the plants frequently 
died before flowering I he red light yielded In all cases 
a maximum of energy for the decomposition of the CO^ 
but, with the exception of the bean all the plants gained 
weight more rapidly under the blue glass Ihnn under the 
red 

Ihe anomaly in these results Is explained by T ubimenko 
by uhSuiulng that the light ploys a double nlic in the 
work of photosynthtsls A strong light Is flist active in 
dciomposlng the CO and In the synthesis of the first or 
ganic product but the further aRsimilntion of this first 
product requires a light of lower intcnmty Ihe amount 
of cnrlion fixation depends upon the energy that tfffits 
tbh uBsimilattnn of IIh materials elnborilrd by Ihc 
haies Accordingly tht ^ iln in dri w< Ight that « plant 
m ikrs will Itc determined by a number of factors in ad 
dition to that of light Intensity The ihloroph)] ap 
paratus is capalilc of doing a certain amount of work 
hut the actual amount of work done will depend olso 
upon the needs of the organism The amount of work 
it is capable of doing is far in excess of the needs of Iht 
organism 

I ubimenko also thinks It likely that the lights of dif 
ferent wa^e lengths partiiularly the red and the blue 
have speiiflid functions in the photosynthi Uc process 
Ihe red rays serve to break up the CO nnd water and 
to recombine the elements Into the first organic product 
The other rays absorbed during this stage of the process 
are of no use whatcvi r to the pi mt I or the nssimila 
tion of the organic matter formed Into the substance of 
the plant, there Is then ncedcixl a light of low lntrn«lt\ 

It is here that the hhie ra>s serve spcilflcally Since It is 
probable that the clilorophyl Is also funcbonnl in this 
stage, the absorption by the chiorophyl of the blue myn 
is explained 

These suppositions of F ubimenko s are pirtly in gen 
cral agreement with what has liecn long kn >wn about 
the physiology of carbon fixation nnd of plant growth 
Plants exposed to very Inttnse light do not grow as well 
ns they do under moderate Illumination This is shown 
by the rapid elongation of the shootN of plants kept in 
the dark as well as by the bending of plants that art 
illuminated from only one side Ihe phnt in such cases 
bends toward the source of light not liecausc “it seeks 
the light,” but because the darker side grows more 
rujildly than the lighter side It is not necessary how 
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As « b«s|s for comparing the relative amounts of cn 
ergjr taken up In the decomposition of CO, the actual 
qqentity of 1^ gfU decompwed was determined For 
each of the seven conditions of light a specimen was pre 
pored In o vessel conUlnlng a mixture of air and COp 
beving from 10 to Iff per cent of the latter These were 
expo^ to the aunUgfat, and the amount of CO, remain 
lug in e«h vessel at the end of one hour was ascertained 
Tfae five ipcdes of ^ants experimented upon differed 
etnong cacii other with to the quantity of CO. de 

e o m poeed in an hoar hy * pren amount of leaf tissue ex- 
po|Dd to direct t«nll|^ mm fffft vetames In nuturtlum, 
to ,ff in the caso H ^ wret, 

dettmlne the tnmaoa in dry welghti samples were 
feoii Htk lot or tettmU of mmd days and the 
by oetMt «od woti^ 


ever to make llie further assumption that the chiorophyl 
apparatus participates In the assimilation of the carbo¬ 
hydrate or that light is essential to the process It is 
a well known fact that plant cells suppU^ with nutri 
lion win continue to form new tissues In the dark This 
is seen hot only in the growth of underground portions of 
plants or of growing layers under the bark of trees, etc, 
but also In the case of plants kept in absolute darloicas, 
but supplied with nutrients 

Acoordliqc to the theory of Baeyer, carbohydrates are 
formed by the polymerlaatJon of formaldehyde which re 
suits from the decomposition of CO, and water In ac 
cordance with this theory experiments have been made to 
determine whether a green plant can derive any nutri 
ment whatever from formaldehyde Bokomey suc¬ 
ceeded Maw three years ago In getting water cress to 


grow undtr a glass jar over a solution of caustic soda 
coutaining nmall umuuntii of formaUb bydr—that Is to 
say in an atmosphertr free from CO Indeed, m Ibis ex 
perlment the assirailatiun ULtutdly proiccdtd without 
oxygen and without light I 

It is possible also that tb« nrriotint of CO that disap 
pcared In these experiments of 1 ubimenko s Is no certain 
criterion of the energy alisorlfcd by these plants under 
normal conditions Ibat h the fmt that CO, was pres 
ent in smh large excess may Imvc led to iU, decomposition 
out of proportion fo the power of the plant to make 
tarbohydratts At any rate it Is |K>SbM>le to Interpret 
these figures without assuming a '.pfufie funotiuu for 
tin ruys of short wave length 

Ibchc results arc not in (ompbU harmony with those 
obtained from some experiments on sugar production 
carrirvl out m Idaho during tlie post two years (£»cl 
\in Supp No 18^ last pngt) where the maximum 
growth and pr<MluclivIly was vorrelateil with the highest 
illuinlnali )n Ibis dlsagreenicnt nmy bo explained as 
due to the spi (iflc sus< rptdnhty or toirranec to light 
exhihltiHl by different kinds >f phints 

CatKode Roxa in T'elepHotogroph>^ 

CATnonr ravs «r< deviuUd h> u m igin I lUhtantaneousIy 
rhis* fact has Ixen utilmd liy Dieektnnnn nnd Clage in 
the < onstruetion of a ti lepliotngrnphn rni ivrr dcbUtutc 
of inertia A {Kncd of lutliodc ra>s !•> defined by a dia 
ihrugm having n fine |>erfnrntlon lids pencil Is acted 
upon by two pairs of cleitrt magnets whii h displace it 
in two mntudly p<rprnduular directions and which are 
operalcd hv two current components determined by the 
movement of a stylus it the transmitting station The 
result is that the pcncd of cathode rays imitates evtry 
movement of the stylus instantaneously nnd thus produees. 
In rt ))Iate of <hnlk or other fluorescent material a lumin¬ 
osity which appears to the eye as a oonhnuous line com 
prising nil the successive po ition of the luminous point 
in the construition of the Iran milter an nrllflce whlih 
has long Iveen used In telantography Is employed to rc 
solve the motion of the stylus Into rectangular com 
pf/nentfi and to trttn<?i«te these ln(o current strengfhi 

The following inodlficntion of the process has a certnin 
prnctufll Imp<irtnnce The cN ctro magnets operated by 
a small dynamo provided with a voltage ngulator arc so 
arranged that they throw the ptinll of cithode rays Inti 
rrgubir osvillation In a verllral plane Fach vertical 
oscillation is followed hy a Hitinli horlsonta! dlspUcrmmt 
so that tlic phosphor* scent )>ojnt d« scribes a aeries of 
parallel lines very dose together In this way the phos 
phorcscenl point (xplores. In nlKuit I/IO r< cond an area 
3 centlmelers (1 9 Inches) hquare Tn consequence of tlie 
jxrsistrnce of miprtshlons on the retina, the entire wjuare 
appears JumlnooR Ihe transmitb r contains a square of 
the same sirt wlil h Is explore*! sueirssivcly by little 
nutalllc brushes in synthroinsm with the receiver I hese 
hruslies ire ronmttrd to on< p »U of a bittery the other 
pile of which is i )iinp< ted through tlie line wire to two 
(Oils which serve to deflect the eathode rays at the re 
eelv Ing Rtution The other ends of thege coils are 
grounded A pattern or t< neil of sheet metal connettrd 
to rirth Is Imd on the transmitting square hencatli the 
little bnishrs which as they traverse every part of the 
patbrn (lose th* circuit so long ns they rest upon the 
imtidlK portions Wtnn the * in nit Is closed the cathode 
fieiH il Is deflected so that it docs not fail upon the n 
celling (urc«-n consrqiientlv Ih* iihosplmreoct nt point 
traces on the st rren only those areaa which correspond 
with the cut-out portions of tht sltnell The whole oiiern 
tion Is rejieated indcftnib ly and consequently the pictnn 
can be viewed as long as desired With Hog arrangement 
rath eh ment of the image Is produced In l/AOOO second 
Ttie invuntors of this prwegfv Intend if possible to utilUc 
nerifll electric waves for transmission in order to ellmln 
ate !»rrtnrhatIon8 due to conductors — IrO Vnfure 


Recent Find* in Archeeolo^lcal ResearcK 
It is reported from Naples that during the recent ex 
cavations at Vorapell there was discovered the petrified 
body of a young woman upon which were jewels of great 
value Among tliese are braclcts and necklaces and other 
Jewels showing that Uils must have been a person belong¬ 
ing (o t/ie patrician class Two earrings each compost 
of 81 pearls arranged In clusters were especially remark¬ 
able Besides Oielr Intrinsic and artistic value, they have 
a great interest from an archaeological standpoint, as no 
others of the kind have been found at Pompeii We also 
note that at Brescia there were lately discovered the rr 
mains of a small necropolis of the Homan epoch, and up 
to the present 88 tombs are uncovered These dote from 
the tune of Augustus They contained no human rc 
mains other than dust, however but some interesting 
objects were found among others, vases of different 
forms and bronse neeklaces of fine workmanship All 
these objects are well preserved 
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The Natural Tunnels of Laos 

A CKinese Subterranean Watercourse 


Camhox a provinot of T uO'i hi l^rcnrh Indo-Chlna 
containii many Lxteiiftni Itids of ancleiil llmestonCt bor^ 
dered bj dikes of la\ i whith in several places have 
been perforated by mount in lorrt^ntb in their impet 
uouf descent to the M£ Kong river I here arc seven 
of these natural tunnels or subterranean watercoursest 
having an aggregite length of about 19 miles, half of 
which has hern explored by M Macey of the French 
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colonial adminlslrutifin who gives an account of his 
researches m a recent Issue of La yaiure Ihe chain 
of these tunnels having n total length of more than 4 
miles, through which the largest stream flows, and the 
subterranean portion of the smallest stream more than 
one mile In length are still rntiri ly unexplored The 
tunnels of the streams Bang Ful (9i/a miles long) 
Kam Hin Boun (9% railes) and Hnnci Khl Heap (1% 
miles), have been completely explored 

In August, 1904, a government steamer ascended the 
Sfi Bang Fai to the down stream mouth of the tunnel 
lAA miles from the MC Kong where a bamboo raft was 
constructed for Uie exploration of the tunnel March 
was selected as the most favorable season for the ex 
ploration, as the stream was then lowest In the shal 
lower parts of Iht tumid the depth of water varied from 
9Vi ^ In som« of the depressions it was id 

feet In places the stream was bordered by banks of 
sand or rock on whu h the explorers could walk with 
some diflRculty towing the raft with a rope Once a 
flood caused by a heavy rainstorm suddenly raised the 
level of the stream more than three feet and In a few 
minutes carried the raft several hundred yards down 
stream, undoing an hour s hard work The storm con 
tinned 94 hours and three days elapsed before the water 
had subsided sufficiently to allow the exjilorcrs to pro 
ceed Several rapids were also encountered Twenty 
one hours of actual progress (in addition to the three 
days halt) brought tlie party to the double mouth of 
the tunnel The lower opening was nearly submerged 
and the explorers made their escape by n perilous climb 
through the upper and larger passage These openings 
are surprisingly smalt in comparison with many sections 
of the tunnel Extremely high floods had left their marks 
on the face of the cliff 6 A or 70 feet above the water or 
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about 34 feet abo\e Ih tip of the upper opening At 
this point the river is aliuit 950 feet wide and Is bordered 
by nearly vertical tliffs which extend upstream more 
than a mile on one side but onl} 900 yards on tbe other 
Its source is some 40 miles distant 
Tbe course of tbe N am Hin Boun Rii cr is entirely 
conflned to th9 alluvial pliOn of the M4 Kong and bends 
ft a rl|bt angle in Its underground part This tunnel Is 


frequently used as a subterranean waterway by tbe 
natives when the water is low In the rainy season it 
is made Impassable by a seething torrent u^ch makes 
a terrifle noise. In its underground course of 9^ miles 
the stream descends more than 100 feet by several rapids* 
which make portages necessary, even in going down¬ 
stream The voyage is made In light canoes, with bun^ 
dies of bamboo attached to their sld^ and occupies about 
3% hours In descending^ and an entire day In ascend¬ 
ing Tbe tunnel Is very Irregular In height and widthw 
and exhibits a great variety of curves, straight Lines and 
bends. At low water the greater part of the Journey can 
be made on foot, on tbe sand banks and ledges of rodt 
that border tbq stream, but the path Is so rough that 
Iwats arc generally preferred, even In going upstream, 
and the banks are us^ only at portages 
Tbe Houcl Khi Heup is a small stream, only 7 or 
H miles long which traverses a bed of limestone by a 
tunnel about miles ton^ near Its confluence with 
the Nam Hin Bourn This tunnel, which was explored In 
1909 Is the most Interesting of all and no dMCription 
or picture can give an adequate Idea of tbe varied and 
majestic beauty of Its masses of stalactites and atalag- 
mites In tbe dry season the depth of water varies from 
10 inches to nearly 7 feet and part of tbe Journey must 
be accomplished by swimming In times of flo^ tbe 
water is 10 or 19 feet higher and tbe descent almost Im¬ 
perceptible, so that the tunnel can be traversed in canoes 
without any difficulty The mouth by which tbe stream 
enters the tunnel Is 05 feet high and 100 feet wide, but 
it is partly closed by a mass of rock, fallen from the 
cliff, so that the stream, which formerly divided into 
two branches inside the tunnel. Is now confined to one 
of tbe channels In floods some water forces its way 
Into tbe other channel and flows on until it is stopped 
by a huge column of rock This column Is perforated 
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by a bent passage about 7 feet In dtamater but tbe 
floor of this passage is several yards higher than most 
modern floods, so that the water Is stopped at this point, 
except in extremely high floods The explorers walked, 
and even led horses through this passage At the same 
point is an obliquely ascending passage which extends 
to the surface of the hill above Tbe stream emerges 
from the tunnel through a modest arch about 95 feet 
high This tunnel of remarkable form and beauty con 
be traversed on foot in less than an hour in the dry 
Reason and by boat in a few minutes. In the rainy sca- 
Ron, but several days may be enjoyably spent In explor 
ing and studying its ramifications and lateral caverns 


Will Manhind bw Compallwd to Starve? 

Tus threatened exhaustion of the worlds supply of 
coal wood and Iron is less alarming than the posslbil 
ity that the earth may at no very distant epoch become 
unable to supply Its greatly Increased population with 
food Already Great Britain and to a smaller extent, 
Germany and some other countries, are dependent upon 
the importation of grain What can be done when this 
resource shall fall because the earth, as a whole, cannot 
produce sufl^kient grain for ita needs? 

At lost yfaris meeting of the Britbh Association for 
the Adranciipcnt of Science, In Winnipeg, the center of 
the Canadli grain trade. Major Oralis presented sta¬ 
tistics of alaviing import, showing that the population 
of Eastern and Central Europe has Increased from 107 
miltions to 907 mlUions In the last 70 years, during 
which the area devoted to grain raising has actually 
diminished In the years 1901-1004 the proportion of 
domestic production to consnmptkm of grain was 90 
per cent in Great Britain and HoIUiid, 9S per cent in 
Belgium, 04 per cent In Germany and 00 per cent In 
Italy, and these countries annually Imported more than 
four hundred million bushels of wheat About half of 


tween 1S80 to 1900 tbs percentage of wheat land Jn* 
creased from 94 to Tl; and the yi^ par acn rpae from 
15 bnsbds tn 1690 to 10 busb^ in 1906 and 98 bushels 
in 1000. In Hungary tbe wheat acreage htcreased from 
7 to 0% milUons, between 1880 and 1900 It has itaMe 
fallen a little, while the yield per acre has tnmased. 
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In Prance the wheat acreage decreased slightly b e twe en 
1864 and 1900, but the yield per acre has risen In tbs 
last five years from 17 8 bush^ to 90 9 buslu^ more 
than compensating the reduction in acreage. Tbe prob¬ 
lem Is less acute in France than in some other countries, 
as the population is not increasing In Germany, where 
4 7 million acres arc planted with wheat, the yl^ per 
acre Increased from 90 3 bushels in 1889 to 97,0 busbeb 
in 1903, and has since risen apparently to SO boshela, 
although this last Increase may be partly dne to a 
change in tbe statistical method 

In a recent issue of l/sbtr tMitd vnd Mssr, Dr Ernest 
Sohultae quotes these statistici from Cralgles address 
and goes on to say that Western Europe would feel tbe 
pangs of hunger If the importations of grain from imhv- 
Furopean countries were cut off Furthermore, although 
the wheat production of the United States has Increased 
enormously In tbe last thirty years, the populatloii, and 
consequently, tbe consumptiou of wheat, have incressed 
still more, so tfiat a smaller part of the crop is available 
for export In recent years Canada has become an im¬ 
portant factor tn wheat production Contrary to ex¬ 
pectation, the climate of the Canadian West has proved 
especially well adapted to tbe cultivation of wheat and 
the vir^ soil of the vast prairies yields very Urge 
crop! But even these prairies are not unlimited and 
their fertility will soon be exhausted if tbe destructive 
American methods of cultivation are followed. 

Ihe United States and Canada, however, are not tbe 
only countries capable of producing wheat They have 
already found a formidable competitor in Argentina, of 
whose vast area 19 million acres were planted, chiefiy 
with wheat. In 1908 Argentina possesses 148 million 
acres suitable for gram production, 10 times the area 
now ntUUed There are other countries which are 
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this quantity came from Russia and oBier Eastern 
countries. As the average yield of wheat In wm-Euro- 
pean countries U only from 10 to 99 busbeU per acre, 
an area of ten to twenty mlUkm aCHM was required to 
produce their exports to Western Europe 
In tbe Ust 10 yean Rie proportion of tbe land de¬ 
voted to wheat culture has decreased fron 91 to 90 per 
cent in Edgiunw from 98 to 95% par eent In PraMe, 
from 19 to 10 per cent In Great Bvltai^ and to !»• 
creased only in Eastern Buiopa. In 


capaUe of producing Urge quantltlei of grate, Thi 
wheat fields of AusbaUa alraa«ly coeaprisa 6 
aerus and to amage afiaoid expo rts , fmo 19hfi to tfOT, 
~ ‘ to M mlUk>4 tohtU. fiberta, tote 
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tlikfr to ndtoit ttoiM «m ctttoi to* fmatriai 
tt| Itotof*; Braa Ihinfai to liu fnm Maf flMqptotolf 
ifOtdm wM h attqtt, lauMiiM qmtlttot of fretn coa be 
W»<toc rt to ICudnrtoi to ladto (with trrlgettoD)^ on 
d» table toade of Central Africe» and etoewbere. AU 
Of toeae tottdsi eren if tticy Tield onty UT bneheb per 
ec»A wtitob to Sir Wllltoin Crookee* eetimate for tte 
p teee nt wheat flelda of the world, wlU mpplf food for 
a Taetljr larter popnlatioo than the world now coo- 
utoe. 

Bat toe qoeetioii of a poaalblc shortage of wheat oo- 
earrtng trttfato a comparaUrdy short time cannot be 
dtomtoied lo easily Two years ago Prof SUranus 
Tbompson predicted that this shortage would be felt 
tn IMlt ten years hence Ills predlcthm was based on 
tbs foUowlng considerations 1 llw present wheat Adds 
of toe world comprise 94(M>0(MX)0 acres and prodnce 
S|000,000,000 bushels annually The annual oonsump- 
tloa of wheat is equivalent to A5 bushels per capita of 


toe wh ss t es toy popnlatton, Henee the arerafe wheat 
erop to saflktont for dOOyOOOiOOO persons. The wheat- 
eattof popnlatton, Inotadlny the white race and a few 
frayoMOts of other races, already numbers a85,000/)00, 
and Prof Crookes has estimated toat to IMl It wtU have 
tocraased to 071,000,000, 11,000000 more than the pres¬ 
ent crop can tnpply In IMl the white race will have 
increased to 810,000,000 

Thompson, bowever, overlooked the fact that the yield 
per acre can be increased, and that It has been increased 
lo many rcgloos, as the population has became denser and 
land more valuable In the nineteenth century the area 
of the wheat fields of Germany was doubled and the 
yield per acre Increased seventy per cent, so that the 
annual wheat production at the end of the century was 
nearly three and one half times what It was at the be- 
yinnioy The increase In the yield per acre between 1800 
and 1008, already mentioned shows that the maximum 
crop has not yet been attained Tbe improvement has 


been broayfat about by more rational methods of cultlva^ 
tion, selection of seed, Increased use of fertlUxers and the 
introduction of machinery, and still better results will 
yet be obtained 

It Is certain then that tbe worlds wheat crop can be 
yrcatly Increased, and It la equally certain that tbe in¬ 
crease wiU be produced almost automatically as the value 
of land rises This process, which was strikingly Il¬ 
lustrated in the nincternth century, is now taking place 
in the United Stairs beginning in the cast and gradu¬ 
ally progressing wt*>tward The American farmer to 
being compelled to tulUvate a few acres well, instead of 
cultivating many at res poorly The process will be re¬ 
peated later in Argentina, Siberia, and other wheat- 
producing countries 

No wheat famim therefore, Is likely lo occur within 
the next few drcailes but no man can predict the con¬ 
ditions that may prevail at the end of the twcnticUi 
century 


A New Wireless Transmitter 

The Lorena System Briefly Described 


Taa Lorens company has constructed a new dUreet 
currant wircieu transmitter the description of which 
win be made more toteUiglble by a recapitulation of 
what baa already been done In its special field Tbe re¬ 
view and description are condensed from an article by 
Dr Q Eichbom, in the Zeitung 

In 1900, undamped or sustained electric oscillations, 
produced by PouIsm s arc device, were first employed In 
wireless telegraphy A receiver with minimum damp¬ 
ing then became a desideratum and the Poulsen Peder¬ 
sen **Uckler*' was found to give a remarkable and pre 
viously unattalned facility In tuning and freedom from 
disturbance Then came from America tbe method of 
Increasing the sparks of the ordinary spark transmitter 
to such an extent that they throw the telephone mem¬ 
brane of the receiver into regular vibration and produce 
a musical sound which can be clearly distinguish^ from 
the effect of atmospheric disturbances to many cases 
and even from other wireless signals in favorable condl 
thms. This idea was taken up by Ocsellschaft furr 
drahtlose Telegraphle Poulsen had already devised a 
method of dividing his undamped oscillations Into equl 
distant groups, which produce a very clear and ea^y 
varied and regulated tone in the receiver This method 
has hitherto been employed for short distances only 
owing to tbe want of an interrapter suitable for use 
with very strong currents 

Tbe itme advantages are possessed by a method of 
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producing tbe oscillations by causing two oscillating 
currents, each including a luminous arc generator and 
slightly out of tune with each other to act upon a single 
antenna circuit Oscillations produced in this way also 
evoke very dear and distinct tones, tbe pitch of which 
can be conveniently regulated, but only at comparatively 
short distances 

Two expedients have been tried for the purpose of 
increasing tbe range. In one system the arc drcuU Is 
traversed by a direct current and also by an alternating 
current, which periodically influences the oscillations pro 
duced hr tbe arc In the second system the arc Is re¬ 
placed by a short spark gap and tbe direct current is 
retoforced by an alternating current, fumlsbed prefer¬ 
ably by a Dnddel oscillatory circuit, by modifying which 
tbe pitch of tbe sound pri^aced can easily be varied 
TUs system to espedolly well adapted for portable stm- 
ttons Tbe arrangement of tbe transmitting apparatus 
to shown to Fig I Tbe spark gqp a is formed by two 
electrodet of nearly spherical curvature, one oooves, tbe 
other ooneave, the distance between whldk can be varied 
An atmosphere containing hydrogen can be maintained 
between the electrodes by letting fall between them, by 
nmans of an automatic dropper, drops of alcohol, which 
are tostantly voUtUtoed. Tbe Doddcl dreoft contains a 
larfi condcBMr 6 and an Inductance coil e baring a 
flore eo m poeed of strips of thin sheet iron This coU is 
dtrided tote a number of sections, which can be opened 
or «lo0e4 fqMratd^ for tbs purpose of varying tbe self- 
todnettoB of tlie coiL Connected In parallel with tbe 
•periv-iap and the Doddd drcuUs is a third, called tbe 
toipatos drc uH, contatotog a seuaU condenser d, a key 
and a leif tarns of s, wUdi act by Indoetion 
HU toe oofl f of toe •utetuia dreult Tbe dtoeharge 
Utrodlb the spaitipip to ftmtoted by tbe variable re- 
ftotanes A and itoj«»tabl« eMdhr coU C Tfab dto- 
to telpleb being to mp aeid of to* eurrent 

tol djfiatoo of ^ Iriw frenieocy alter. 

toto aodtoTtoih tiw. 


quency current of the Impulse dreult The first and sec¬ 
ond components combine to form an alternating cur¬ 
rent which produces periodical variations in the resist¬ 
ance of tbe spark gap When this resistance is high a 
series of high frequency unidirectional discharges from 
tlu antenna Is produced but when the resistance of 
the spark gap U low and the current through it is a 
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maximum the antenna circuit remains unaffected Tlie 
effect of the Introduction of the Duddel dreult there 
fore, is to interrupt periodically the flow of high fre 
quency discharges which would be emitted by the an 
tenna and thus produce In the receiving telephone 
at the distant station a continuous tone having tbe pitch 
of the Duddel dreuit 

The apparatus Is very light and its operation Is ex 
ceedlngly simple By manipulating the contacts of tlie 
sections of the Inductance coll c and leaving th* key 
/ dosed, various tones can be produced and trumpet 
cull signals and even melodies can be transmitted Morse 
signals can be transmitted iii any of tlie possible tones, 
by manipulating the key f The voltage employed 
for tbe spark gap docs not require nice adjustment, 
the inductive connection between the Impulse circuit 
and the antenna admits of wide variation and these two 
urcults need not be accurately in tune with each other 

Four groups of high frequency discharges through the 
spark gap, ^tematlng with Intervals of darkness, are 
illustrated to Fig 3 while Fig S shows the last four 
discharges of a group and Fig 4 tbe first discharge of 
the succeeding group 

Toncon MelalJ 

By F M Ekolish 

The development of Toncan metal was undertaken to 
meet the dmand for a black or gnlvanioed sheet which 
would be moderate to price and have the highest corrosion 
resisting qualities for use to roofing siding, eaves trough, 
conductor pipe, and for all other building purposes Into 
which such she^ enter 

In undertaking tbe development of a sheet of this char¬ 
acter, the manufacturers have been guided throughout by 
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the <dd-tlme Iron master and by adapting old-time prln- 
cl|des to ipodm methods aa far as p^ble 
The prbbtom of tbe iron niaiter to making the quality 
of abeet whito be did was toflnit^ ahiiple as compared to 
tbe one fadng tbe modem Iron or steel maker, who under, 
takes to tef^oto sheets having tbe eorroskm reristtog 
quaBttos ^ te dd-tfaoM goods wfalto also com M ne ill 


the other qualities requisite In a sheet which must meet 
modern requirements 

Had we to-day the game rtiw mntcrials, the same work¬ 
men the same furnaces and exactly the same oondltkms, 
sbeela Could I e made In all respects equal to any that 
have ever liccn made b it could the manufacture? with 
such factlilles begin to supply the prt sent erormouf de¬ 
mand and could lie reproduce six ets at u price which 
would pcnnlt of their use In the vast variety of ways In 
whirh sheets art now being utilucr<D 

To meet the present day demand for sheets—to enable 
the mills to keep pace with the ever Increasing consump¬ 
tion because of th< Infinite variety of ways In which sheets 
are liclng emplijtd—the si iw limited methods and pro¬ 
cesses of tht I nst CRnn( t be employed or reinstated. 

The problem n jw confrmting tlw* sheet manufacture? 
is how to make sheets having the old time corrosion re 
SI sting qualities together with the necessary working 
q lalttics and at a price which will not curtail their use 
And It is no easy one In other words the sheet manu 
fntturer must now make i doxrn Hades of grass grow” 
wlu re one grew fimirrly not at tlie same price and of 
the same quality liit at a lesser price and of better 
quality and with higher lalwr lnf< rior raw materials, and 
to withstand much more ex icting conditions 

The condiliins to which sheets are now subjected as 
(ompared with e rlirr lim< s arc also entirely different— 
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the demands and requircnunts of trade are far more ex¬ 
acting The sheet of to day to meet modem exactions, 
must hive nut only the highest corrosion resisting quali¬ 
ties, but they must have working qualities also, and be 
able to withstand fatralna and stresses in shaping, form¬ 
ing and handling never drcamid of In the past, to say 
nothing of tlw* vastly ch iiiged itmosphrric demands to 
which they arc inw HubjetUd 1 he sheets of the pres¬ 

ent time, lo meet oil requisitions muit be better than 
the old time oms and not only better but cheaper 
In placing this new rust resisting metal on the market 
os a material Jn which arc cunblncd nil tbe qualifications 
necessary in tlie mo<lcrn sheet, whether galvanised or 
black, it U classed os a metal rather than as an iron or 
steel, because whdo it has corrosion resisting qualities 
equal to the old time Iron It also combined many char¬ 
acteristics of the hlgbrit grade mild open hearth steel, 
maldng It the Ideal material with which to meet all re¬ 
quirements ( f the latest sheet metal practice^ In that It 
will not only withstand corrosion but also the strains and 
stresses of shaping and forming without fracturing 

It Is an undisputed fact that the corroslon-restottog 
qualities of the early sheets were due entirely to thdr 
uniformity or homogeneity whb h was made possible by 
the proper selection of raw materials through the princi¬ 
ple Involved in their handling and through the care 
attention with which the iron was made Plenty of time 
was given with the raw materials whde In the furnace, to 
eliminate any excess foreign Impurities present and lo 
properly combine those remaining and also by handling 
the Iron after it came from the furnace in such a manner 
that segregation did not take place during tbe reheat¬ 
ing or working up processes 
Through modem rmrarch and Investigation we know 
that corrosion Is caused by the carbon sulphur phos¬ 
phorus and manganese becoming segregated, during toe 
process of manufacture this theory having been fully 
demonstrated both to the laboratory and under actual 







m SOEmmC AMERICAN SUPWJaHBKT m m? mm 


working roiit1jtlnn*t the corrubJvc action taking place In 
the following mannen 

When tl»e InipurltJrs carlH>n iiutphiir pho^phoruH and 
manganese become legregnterl in iron or Bteel that U 
when they are not equally and evenly dlHtrlbuted 
throughout the metul oeeurrlng In small spots or areas, 
an eU*tlrhal current ulM be set up between these segre 
gated points whcnr\cr the sheet In whieh they are pres 
i nl, becomes eovered with a fllni of moisture from the 
atmosphere Due to dlffercnees In eomiMtsItlon some of 
these imints of segregation Iweomc poalllve others negu 
live whieh when ronmeted hv the fllm of moisture wt 
up numerous eleetrleal batteries of greater or lesser en 
ergv according to the extent of the segregation go that 
there are limitless niimlters of small eleetrleal Iwtterles 
(ontiniiallv at work throughout the sheet It Is a well 
known faet that a (iirrent of eleetricitv cannot be gen 
erntc d In a hatlery u ithout destruction or dissolution 
hiking place at Hte iM)sili\r pole so that In any sheet Iron 
or still in wluili segregation has taken place and the 
surfi e (f which through exposure to tlie atmosphere 
lias liecorne eo\(rcd wllh a niin of moisture, there are 
MunieroMH sinull electrical halterirs at work at the posl 
live |K>IeR of whieh tlw* Iron or steel Is bring destroyed 
rcMilIrng in the firm of corrosion known ns pitting a 
f trtn wllti which mnnufaetnrers are all only too well ac 
(piiiinted 1 he inon marked or slrongly defined Is the 
scgrigaiioii Ihi stronger will 1m* llie electrical ntllont 
c nnsc ipicntlv the more rapid will lie the destnietlon of the 
melal or sheet On IIm other hand the less well-defined 
Ihe segregation the weaker nr milder will be the elretrl 
eal action and eoiiseqnc nllv tl»e life of the slit rt will 
Ik longer Again m « well made shert of iron or steel 
m which Ihc ItnptirlLus haxc lieert pro]M rly Incorporated 
and segregation reduced to a minimum the electrical 
action will )h so slight that pitting will not take place 
but inslcnd an r\en coaling of rust will be formed over 
the intirr surface of Ihe sheet In such n way that the rust 
will Itsiif iieeoiiM to a great extent n protective coat 
ing grcallv retarding the process of decomposition nr 
rusting It was for this reason that the old time Iron 
sticets withstood so phenomenallv Hh* ravages of corro 
slon It was not because they did not rust that caused 
them lo last but the way in which they did rust that 
made them so long Ibed 

No Iron or steel has ever lieen made ctr can c^er be 
made lhat will not rust In moist air Ik cause It Is the 
iiahire of all products made from Iron ore to rust and In 


time rctnm to the nmtonU ctiito from which thej ofigfal- 
oUy came. Bat the wftj la which the ruttinf takM pwca 
ran be controlled, thna molrinf the fheet long Ured, dttr^ 
able and the most Sdeol tnetal for rooting, aldbig* earn 
trouj^ conductor pipe and other shnlUr purpOACi 

It hna generally been suppooed that »t«d corrodci 
faster than Iron, alto that pitting is confined entirely to 
steel, but this is by no roe-ons the cose. Both Iron and 
steel pit and corro^, and badly mode Iron, of which we 
are getting n great deal to-day lasts no better than badly 
made steel The opposite of which Is also true, nomety, 
that properly mode steel will withstand corrosion and pit 
ting equally as well os Iron, besides having far superior 
working qualities 

Tliere may possibly be some question as to bow elec¬ 
trolysis takes place In causing corrosion as regards the 
exact chemical reactions bnt that electrolysis actually 
does take place, and that it Is the true cause of corrosion 
cannot be successfully disputed The fact that elec¬ 
trolysis does occur is proven conclusively by the ferroxyl 
test exhibits of which all manufacturers have examined 
The object of this test Is not to show the comparative 
lasting qualities of two or more pieces of metal, but only 
to prove the theory of electrolysis by practical demon- 
strstlon 

Tlic ixplanatlon of the test Is thlsi At the poles of 
all electrical batteries two elements are always found 
to Ih* present namely hydrogen Ions and hydroxyl 
Jons the hydnigen Ions cluster around and Indicate the 
positive pole The hydroxyl Ions In the same manner Indl 
rate the negative pole The ferroxyl testing reagent Is 
composed of certain indicators, the reactions of which 
when brought Into contact with these two elements, have 
lieen known for years Ferroxyl is a weak acid, and Is of 
siidi a nature that when brought In contact with hydroxyl 
ions it at once produces a pink color while potassium 
ft rricvanldr when hydrogen Ions are present, causing 
Iron to be dissolved or corroded produces a blue reac¬ 
tion Both of these chemicals are present In the gelatine 
mixture in which are embedded the samples which you 
have examined the blue color Indicating the positive poles 
where destruction or corrosion is taking place, the pink 
color indicating the negative poles No piece of Iron or 
fitctl has ever been found which, wlicn subjected to this 
test Will not sooner or later develop the pink and blue 
n action which all have witnessed 

1lie )>oint invoUed then In the manufacture of Iron 
or sled which Is to resist corrosion U lo so combine and 


worilp up the f«w tlkit ttov 

dttoM eorpodm wpl Iw of Ite Hri Bd w yt tom 
wbMe odttoci U not «onesMr»ted or fbtfd tbrngh enow- 
■h« tegregathw. 

Of the moajr snbjedtf vUcb ore of Intereit to Che iboct 
metal woricer and the uoer of dietts tbm If Booe qt 
each vital Importance oi the subject of corrpelom and 
what affects the sheet monnfactarer, to that the came 
and core of corroskm is of co m mon interest to both 

If the sheet metal businesa Is to grow, expand and as¬ 
sume the position In the world of busliiess wUdi It shonld. 
It is absolutely necessary that the sheet metal workers 
strive in every way to use only such sheets os wfll stolid 
up for at least a reasonable length of time and to avoid 
wherever possible the use of gmds that will prove dis¬ 
astrous to bis business and his reputation Mannfoctur* 
era of sheets have long recognised this fact* and for a 
considerable time a company at Canton, OhiOf has been 
carrying on a series of exhaustive tests and experiments 
to produce a material which would be reasonable In 
price and meet all requirements—both os regards eorro- 
sion resisting quoUties and working qualities—timi plac¬ 
ing within reach of every worker of sheets a material 
with which to combat and overcome the ever increasing 
prejudice against sheet metal for building purposes, a 
prejudice which has, of late years, been steady Increas¬ 
ing, due to the unsatisfactory lasting qualities of a 
Urge majority of the mateiiola which are now on the 
market. 

The result of these efforts Is rust resisting metal, a 
material which combines the essential quolltlM of Ugh 
corrosion resistance ductility, and moderate cost A 
long series of odd salt and creosote tests have been cor 
lied on In addition to carefully noting results of exposure 
to actual cvery-day working condltlMS. 

With the necessarily Incomplete outline of the qualities 
and characteristics of this rust resisting metal, and of 
the subject of the corrosion of Iron and steel, we leave 
the subject, hoping It will receive from the sheet metal 
worker the further consideration which is Its due. The 
subject is certainly one of vital Importance to every 
sheet metal worker because the development and growth 
of the Industry will be determined largely by the degree 
In which corrosion Is manifested in the materials adopted 
and used The employment of highly corrosive material 
will retard and lessen the demand for the sheet metal 
work while the use of better and more lasting material 
will Htimulate and encourage the demand 


TKe Ag^gVeg'ation of Power Systems* 

Economic Limitations of the Dirf Power Station 


I IMITATIONS on Ihr dIsUnce lo which powtr can be 
IntnmilUcd t Ic» Irh ally hate been InvcHtlgaled from 
lime lo time In this paper it Is the ]iur|>osr to point 
out that the liiiiittiig dUtanec of transmission Is not the 
limit of rconomieal Inlert onnertlon and that there Is 
probably no suth limit UN also the purpose to out 
line certain principles of elutrlt transmission which In 
dicate Ihc line along whith unllmitnl rxlenslon of elec 
trie not Horks may pron ed 

Flee trie power pruiniscs to become tht universal power 
of the future It N not a Riibstltute for steam power or 
water power It (ompetes with no prime mover Flcctrlc 
power is cssenllallv a secondary \wwrr Prime movers 
produce useful hut crude meehnnicnl power from the 
rough Irregular forces of nature Meehnnicnl power 
trails fanned and refined in the elei trie generator, be 
comes elec trie ]miw er the highest known form The 
highest form iMtause it can be ihanged to other forms 
heat light motJ\i |M)wpr oheinleal action with unpar 
allrlcd directness and simplicity It Is Ihi uniform 
method of appUing nn> kind of jMiwcr from any source 
In an> work lo other powers it stands as a common 
medium of exchange Prime pcjwer N like property 
rlulro power like money 

I Im* ilrclru motor consumes electric jmwer produced 
by nn elcMlrlt gcutrnlor drheii hv a prime mo\cr When 
an electric motor is viihstitiited for a steam engine the 
load is merely transferred from one prime mover to on 
other There N a Iohs of power In the electric generator 
a loss In the electric transmission line and a loss In the 
elec trie motor In spite of Ihrsc losses electric transmis¬ 
sion and distribution of power is coramcrelnlly successful 
Iwcnuse of ceonom\ flexihlllty and eleanllnnw 

TIh motor Is etonomfcnl merely because the prime 
moil r on which it ultimately depends N still more eco- 
nnniieali lhat N elcetrle power Is nn advantageous means 
of producing competition between different prime movers 
and thereby displacing those that are wasteful Every 
(Ircumstnnce unfacurnhle for economical power genera 
lion ran Ik? found In varying degrees among isolated 
plants while <rntra! electric generating plants may take 
advantage of everv prnrtlcable economy Certain highly 
important difTrruiecs favorable to centralised prime 
movers arc grnitrr «die greater diversity factor, greater 
load fartor eonvtnlrnt location for fuel and water and 
eheap land Of Ihrse some are autoinatically cumulative 
As the plant grows II s rronoiny increases, and as the 
economy increasC'i It surpasses that of more and larger 
Isolated plan^j, displaces tNm and thereby grows some 
more Furthermore, dectrk power Is not limited lo 
bringing a Urge prime mover into competition with a 
small prime ind\er of the same kindt it goes farther, tak 
ing for Its source any otb«r kind of prime moyer which 
si^triM'~En^nccrt ^ 
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may be more economical Ihc ctononiy of electric power 
Is essentially progressive and Is only limited by that of 
the best prime mover of any siw? any Und anywhere 
Power Is used to produce results fhe requlremcntn 
for economical production and economical applicatkm 
of power are antagonistic Con<miration and continuity 
arc essentials for favorable production while subdivision 
and controllability best adapt It to Its usts Flectric 
power reconciles these diverse requirements While con 
iTntraled at the (ontlniinusly running gem r a tor it Is 
subdivided at the Intermittently running motors 

Fssentlally a secondary power it consumes no raw ma 
lerlal and cmlls no waste material No water or fuel 
goes in no ashes wolcr or gases come out Increased 
human activity and efficiency require and depend on In- 
crcaocd power per capita per square mile per cubic 
yard Contamination of the air by prime movers sets 
an artificial limitation lo beneficial concentration Flee 
trie power removes the limitations and opens up new 
posslbilllles The modern city subway can be operated 
hv electricity and by that alone 
The principle underlying the success of electric power 
is that of uniformity Incidentally to be uniform, the 
mclho»i must be Indirect The same principle underlies 
the use of money Properly may be exchanged directly 
l)y barter but the uniform metb^ of indirect exchange 
by port base and sale Is superior In each cose the Inter 
rariliate medium of exchange gives the flexibility neces¬ 
sary for equalising production and consumption on a 
large scale The public sendee corporations which dis¬ 
tribute power have a function analogous to a banking 
sv stem They constitute clearing houses for balancing the 
IndMdiinl Increases and decreases of power requirements 
of a couimunity os a whole and provide a centralised re 
serve for meeting promptly any total net Increase 
The power plant wMch docs not use electric power 
elands alone In the continual readjustment of Industry 
there are shifting deflejencies and surpluses of power 
which cannot be economically met by lnei«aslng^ decreas¬ 
ing and moving local prime mover power plants In the 
aggregate, the disproportion of the isolated prime morers 
to their loads must be enormous. This kods to the con 
elusion that there is a great collateral advantage In using 
electric power, wherever practicable os an intermediate 
step between the prime mover and the work, thereby pro¬ 
viding the necessary means of Immediately and without 
further expense participating In the advantages of unit¬ 
ing resources with the rest of the community whenever 
emergency, eonvenlence or economy require ft 
The success of electric power distribution and trans¬ 
mission bos twen due brgt^ to two apedfic applfcations 
of the un^M^Ing prind{^ of nnlfontitT that It 

Is cheaper to gowrate power by eteaw In oa* iarga plakt 
than In aomereua Uttle plants. Beooi^ that itaan power 


may N cconomkally supersedctl by otherwise impraotlc 
able Huler powers ThcHc two applications have built up 
two classes of transinlgsion systems those from central 
team plants originating at the large centers of popula¬ 
tion and radiating Into the country where they supply 
current for railways light and power in outlying towns 
and villages { those from water powers starting from the 
mountains and converging toward the cities These ap¬ 
plications alone though stimnlated by increased con 
sumption and higher price of fuel, may extend the eco¬ 
nomical radius of tranimiHsion, but not Indeflnitely 
On the other hand If there N no increase In the eco¬ 
nomical radius, nevertheless the rontUmed development 
which may be reasonably expected along present lines 
will In time cover the country with high tension dNtribu 
tion and transmission lines These lines will form short 
contiguous but Independent transmission systems, each 
one having n spcciflc function of distribution or trans¬ 
mission which pays for the Interest on the Investment, 
the repairs and maintenance and the cost of power used 
up In core loss and other friction or leakage necessary 
for keeping the system alive While each line Is useful 
and necessary, every hne Is subject to periods when It is 
idle In other words its load factor Is low During off 
peek hours, power can be transmitted subject to no 
charge for interest, repairs or maintenance and free of 
deduction for the constant losses of the system Devoid 
of these encumbrances, the usual limitations to the dis¬ 
tance to which power may be transmitted do not hold. 

This opens the way to a brooder application of the 
principle of uniformity The differences In economy be¬ 
tween Urge and small steam plants and between steam 
and water power plants are not the ultimate limitation 
to transmission Were the limitations reached In these 
two directions there remains a vast field of economy In 
applying the principle In other directions 
Diversity factor alone contains ahnoat InconoelvabU 
posslbilltiu Whenever there Is intennltteat work 
diversity factor may be expected In so fkr as It Is un- 
necessaiy to do two different things shnohoneoas^ It 
should be unnecessary to duplicate the power supply 
Since the point of application of eUctrlo power may be 
Instantly transferred from pUce to place, only a half (or 
other fraction, as tiw cose may be) of the prima power 
is required In a central pUnt wUefa would be neoded Iq 
two or more separate local plants This fraction U ibg 
dlveiirity factor It has already done much to enjbaiich 
the advantage of fhe li^ge plant over thO nnall one^ but 
tiw large plaqti la turn are governed by UmI eondltioiw 
and, lUe the tested pUnts they supplut, teey have Im^ 
portani diversily fketom among koda Thai tin 
eondltiw determlnlfig the faonr of peak vmy eotiskl^ 
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^ Xi^tfbidt i|nd longttudtt^ Um artifteUl otmrtn* 

tkMt of kl»a4m ttine bmIm «a hoar’i ^t«i>eoc» In time 
ol wortc tn and greater 

dfaUibfffe the nOtaral dlffertuce Id time makef greater 

^ereiHiei. 

Water powers bare a pecoUar sprefeg of dlrergltf 
factor of prodoetton doe to non-rolnddence of deftclcn 
dei. While there are diy years lo which all water powers 
may luffer deftclcncy, idea of coincident deftefenciet 
Is largely due to Insuflldcnt and Inaccurate records. 
From the nature of the case the rains, snow fall, freeslng 
and thawing must rary widely according to the location 
and exposure of the watersheds. There will be some 
diversity between the flow of any two streams though 
they be adjolnlngi a f^reater diversity between those on 
opposite sides of a divide and more between those on 
different mountain groupt A large river which runs dry 
for short periods for lack of storage and a large reservoir 
on a small stream are each defective for power supply, 
but together they may be mutually supplementary By 
combination the bulk of the power may be derived from 
rivers on one watershed the reserve storage from llwse 
on another 

More remotely the general extension of transmission 
may open up possibilities of developing the Intermittent 
powers of nature which, variable and unreliable in any 
one locality when taken over n Urge area, or In connee 
tlon with each other or with existing developments, may be 
found to be uniform and reliable Thus the tides occur 
at different hours and at different pnjnla Variable 
powers such as the wind have appeared Impracticable 
largely because they have never been wtudled adequately 
and If developed locally require a prohibitive expense for 
regulating equallxlng and storage Comprehensively dc 
vcloped as an auxiliary to an cstabliahed system whkb 
could use the power os available, the cost of jiowcr from 
these sources would be far less than has been heretofore 
supposed 

Tranamlsslon lines arc the highways of power Hav 
ing made power portable and universally applicable by 
reducing It to the electric form It Is Inconceivable that 
the highways over which It travels will not be vastly more 
useful If interconnected 

More definitely there U the present problem of exist 
Ing transmission svsteins growing beyond the hounds for 
which they have been designed by the annexation of ad 
joining Independent systems as one by one the collateral 
advantages pass Into the domain of accepted fact 

lo design a Irammilaslon line to transmit power from 
a water power plant to a city Is a definite problem To 
Interconnect two such Unea to accomplish some auxiliary 
purposes not In the original design Is quite a different 
problem The Interconnection of two transmission ays 
terns U like combining two railroads, first, there must be 
a physical connection then unified operation As the 
gages of the railroads imuit be reconciled so the fre¬ 
quencies, phtwies and voltages must bo adapted by reduc 
Ing to a common standard or the power must be Con 
\eTtcd at the Junction points Then the flow of power In 
the network must be controlled so that, within the Umi 
tntluns of the wires providcil power may be transferred 
hI win from points of surplus to tlmsc of deficiency This 
problem of interconnection differs from that of transmts 
sion In introdiidng ns on element the idea of reversible 
transmission, that Is, cither cud of the line may be gener 
fltiiig or rerrlvlng end 

The intcre<mnrclion of two systems forecasts future 
connection with a third and fourth Such extension car¬ 
ried on indefinitely leads to the conception of a single 
vast system which may lie built up In the future Elec 
trie power Is siueessful hecniisc It Is the one uniform 
method of equalling supply and demand Every exten 
slon and inttreonnection broadens the field In which It 
tan act and should Jnercase its success Continued In 
definite extension Is dcHlrablr and Inevitable if possible 

As electric power Is like a common denominator to 
which all other power is reducible jw alternating cur 
rent is the common fonn lo which electric power Itself 
must be reduced to become universally available Direct 
current U useful and necessary but Its function for the 
present nt least, is that of a form anxiHary to or derived 
from alternating current and limited In the distance 
which It ran travel lo a single locality Alternating 
current (‘ombincs a suitability to the high pressure nccex 
sary for transmitting power In bulk long distances with 
s simplicity of division and subdivision both of power and 
pressure which Is necessary for the ultimate distribution 
Furthermore, the alternating current system has nnique 
qualities which especially suit U for reversible operation 
and thereby adapt it for Indefinite extension 

Flectric currents are commonly regarded m flowing 
from points of higher potential to those of lower poten 
tial With direct currents the potential of the general 
Ing end of the line roust be higher than that of the re 
eelvtng end directly In proportion to the power delivered 
in order to overcome the line resistance With nltemat- 
ing currents delivering the same power over the same 
line at the same voltage and at unity power factor, the 
potential of the generating end must be still higher as 
the reoctanoe u well m the resistance of the Une must 
be overcoroc even If the power Is delivered at unity power 
factoe, which Is usually regarded as the most favorable 
case for oltematlng transmUslon If the power Is de¬ 
livered to an Inductive load the power factor will be 
lower than uhlty and the potential of the generating end 
must be higher yet !n order to force the magnrtlslng cur¬ 
rent over the Une 4o addition to the working current 

To provide for the varTothm of drop of potential In 
a tronsmlkiakm Hue at vavyte{( toads numeroas devices are 
umiL The generator vpltaga may be varied through ad- 
Jftttvpen^ of the field rimostat or by compoundingt the 
ratto of ii«p-ap and itep-Ao«m toonstoraseri may be 
MOdtt AffeMt #0 that tim ■ saor a tor oottaoe iriU b« the 


same as the reeclver voltage at full load Instead of at no 
load, os wmdd be the cose if the transformers had the 
same ratio i or separate boosting transformers may hr 
used to the some end i a regulating dial connected to taps 
to the transformer windings may be used to vary tbdr 
ratio, or a regulator consisting of a separate transformer 
of variable ratio may be used for the same purpose 

"While In ordinary altemaifng-currcnt Irnnsmlaslon 
supplying only lights and Induction motors the potential 
at the generating end Is necessarily higher than at the 
rcH*elvlng end, In a transmission line supplying a synchron 
0U8 motor taking a leading current ll»e condition may be 
reversed and the potential may be higher ut the receiving 
end than at the generating end so that the current flows 
from u point of lower to one of higher potential 

Willie leading currents may caune Iht tiotential al the 
receiving end to be higher than nt the generating end 
they do not do so necessarily With a large amount of 
leading current the potential may be higher at the rccclv 
Ing end, but with a small amount it mny he lower aiid 
with an Intermediate amount It mny W the same at the 
two ends and may be miilnlahied the name e\en If the 
load varies by a corresfionding varlntlm In Uw amount 
of leading current 

Power may therefore be tranamitted over u line bv 
alternating currents without change of fKihnttal and tt 
syatem may lie built up by adding otlier lines until a net 
work is formed uniting many jiower houses and many 
suhstationa In such a system the potential may he the 
same at the bus bars of every posM r hoiiRe and tvery 
substation and yet power muv l‘e transferred at will 
through the network In anv dirntUm Since the poten 
tial at the edges of such a network is tlic same as at the 
center It Is rvldriil that the system is enpablc of In 
definitely great exbmsioii While the j)ower is trans 
mltted without loss of potential there Is a loss of energv 
equal to the aquore of the current multiplied by the re 
sistnnee us usun! The posglhllity of extension is not for 
the transmission of jwwcr in bulk for Indcflnltfly great 
distances but ratiier for the extension of a network con 
tatnlng jKitnts of generation at intervals the load being 
eqviflhxcd on the points of generation by means of the 
network which permits of power being transmitted to or 
from any point In any direction for distances as great ns 
fonsiderations of emergency or economy may Indicate 
from time to time 

In view of the customary drop of polenllnl from the 
generating to the rrcplvlng end of the line transmission 
without this drop may at first seem to bo nn abnormal 
and unstable condition but (his Is not Hit case 

Suppose two identical mnehmes toimectcd bv a line one 
run as an alternator ond the other as n synchronous 
motor If the resistances and reattunces of the onnn 
turcs are so small as to be negligible and If the strengths 
of the fields are so great compared to that of the anna 
lures that the effect of armature reaction Is negligible 
then this combination will aiitomathnily transmit the 
|>ower with constant {>oten|ial nt each end of the line 
Independent of Imd and of line Impednm’c If the arraa 
lures )f the machines hn\t appreciable resistance or re 
actance there will be a drop of potential from no load 
lo full load, but it should be notcci that the drop results 
from the resistances and reactances m the machines, not 
those In the line It is therefore onh necessary lo Im 
prove the regulation of the machines thi'm'.eUes to attain 
a natural constant potential transmission system 

To operate a synchronous motor on the constant poten 
tial sjateiTj we should (lien fore adjust its field not «( 
cording to a power factor meter but according lo o volt 
meter on the line as it Is normal line voltage not unity 
power factor on the motor which Is desirable The con 
dffion prevIouHly assumed that the synchronous motor 
is a machine whkh Is a diiplicate of the generator Is not 
essential aI>o nny other kind of load may at the same 
time be supplied by the aamc line Where both syn 
chronous and Induction motors are operated from the 
same line the voltmeter method of adjustment has the 
advantage of simpllcitv In that the proper adjustment of 
the fieJd of the synchronous motor for overcoming tlic 
currents of the Induction motors is obtained 
thereby although the currents taken hy the Induction 
motors are unknown to the oi\c making the field ad lust 
ment Where synchronous motors are used on lighting 
systems the advantage of operating them on the constant 
potential system Is obvious for If correctly operoted In 
this manner the regulation of the system which Is of 
prime importance becomes perfect 

Taking again the case of Ih* two-machine transmis 
sion just ronsldercd Suppose a mark made on some 
point of the rotor of the generator and a similar mark at 
the corresponding point of the rotor of the motor AI 
no load the marks will reach the top of the circles in 
which they revoUe at Hie same time indicating that the 
voltage of the motor Is in phase with that of the gentr 
ator; as the load comes on the mark on the motor will 
fall behind that on the generator reaching the lop po¬ 
sition a little later Indicating that the voltage of the 
motor is falling behind that of the generator This 11 
lustratcs the principle that In constant potential trans 
mhiston current flows and power Is transmitted from 
points of advanced to those of retarded phase Tn other 
words, the potential of the receiving end must drop be 
hind that of the generating end In phase instead of be¬ 
low it in magnitude 

In a direct-current transmission with constant gener 
ator potential the amount of power transmitted Increases 
with increased drop of potential up to a certain maxi 
mnm and then decreases again so with constant poten 
tial alternating transmission the amount of power In 
creases with increased retardation of potential phase up 
to a mAxlmum and then decreases again Tn each of these 
casas the range from no load to the maxlmom load Is the 
ranta of stable operation, beyond the roaximam It a range 


of unstable operation In each cok too, the maximum 
power which may be transmitted depends on the cbn 
slants of the line The greater the resistance the less 
power that may be trsnsraltted hy either direct or al 
temating currents The analogous assumption that the 
greater the line reactance the less the power that may 
be transmitted by alternating current Is Incorrect 
With no line rcacluncc no power (ould be transmitted at 
constant ptdtntlal but «$ uU lines ha^ r some reactance 
this CHM would never actiinlly oeeur Up to a certain 
limit the greater the line mu lance the greater the maxi 
mum amount of r whith may l>c transmitted For 
every transmkdon Jiiir there is therefore a range of stable 
operation for constant potential Iran <im Us ion 

Tiic utility of a system of traiiHinlsslon depends partly 
on tlie ease wilti uhlch ufn ration enn be foretold by 
ealcitintfon On this basis Iht constant potential svstem 
is at u gruil advantag* for its elmrattr risUcs can be 
shown in a slin]>le diagram constructed from constants 
which are readily calciilaUd and hH\e an easily under 
stood physienl meaning 

The constant ]>otetitial atteniallng sjstem Is on a par 
with direet current as to tlir amount of power and as 
to the rffl<hn{y of Iransml ston \cr a line of giien ir 
slstnnee and voltage 

A tompaniti^ely high line reactance is a favorahle fea 
tore iHdii ns regards amount and ifflclencv of power 
transmission and therefore a frequenev of sixtv rvcles 
per sitniid may Ih better than one of twenty fl\c cycles 
fi>r power transmission 

Ueactantc makes a line opaque to short circuits, but 
wattless powir Introduced iil tlw retelling enn makes it 
transparent to the flow of useful power therefore the 
powtr al sliort circuit mn> Itc less than at full load 

A short tin nil may be a local matter not Interrupting 
the j.cr\l*e of Hu system as a wlnle not affecting the 
\oIlage except for n Iliniltxl radius and not draining any 
cxtraordlnarv amount of power from the svstem 

Swii<hcs of limited taiuKil) may be safely used on sys 
tims of uAUmItod ]>owcr 

Blocks of ]>ower too groat to be safely ton!rolled may 
he sul)di\|d(d hy artifliial iiiu s instead of being entirely 
s( pH rated 

There are no limitations to amount of phase difference 
thirefore none to uniirultid extension nt eonatanl poten 
tinl lull in distant parts of a large the difference 

may be ho greot tiiat one machine may be one or more 
(omphI( eteles (or e^eii revohitiorH) behind another 

In intrr(onnrcHng different brnmhts of n large sys 
tern th< actual as well ns tin apparent phase difference 
must l>e considered therefore the readings of an\ ordin 
ary s> n< hnmiring deviee may fad to Indicate the true 
phase rtlnlion 

rinstant potential transmission requires ronfrollable 
leading currents SMuhronous motors are the praetfeal 
source of smh currents tlierefori Hit first step in eaiali- 
lishing such a svstem js lo have as large a part of the 
receixing equipment ns possible compostd of synchronous 
motors to hate these mote rs dt signed for carrying full 
load with leading c urre nts of snv HO per cent power 
factor and to lm\p their voltage controlled by !u>n com 
pounded voltage regulators 

Hntnn converters arc sviKhronous motors but ns or 
dinanlv construcUd are poorly adapted for operation 
with leading currents 

The c lectrostatic. capacity of transmission lines fur¬ 
nishes leading currents which are not directly cxmtrollable 
and are thertfon not Ihc equivalent of those from ayn 
chronous motors 

SvnrhronotiH motors tan take laggcng as well as lead 
log currents but Hv lagging currents taken differ from 
(hose of induction nicdors In being mnlrotlablr 

The leading currents of line capacity and the lagging 
currents of indurtion motors sutitract and add rcflpcc- 
tivelv cc-rtedn amounts to the available leading currents to 
be furnlfihed by the s)^ncIironong motors, that Is they do 
not affect H»e range of control required hut rather shift 
the mean position cif this range toward lagging or lead 
ing rrsjwclively 

To summanre the pniulples here outlined Firdl is 
that of the solidarltv of the power market as a whole 
next is that of the place of ekctrlr power in this market 
which, not itkclf a prime power \(t is the common 
medium of exchange for all ])rime power 1 rom this 
follows naturally the indefinite extension and intercon 
nee tlon of (ransmission linem the highways of power 
Underlying all these is the requirement that electric 
power though {wurccl In unlimited amounts Into a pystem 
of inch flmtel) great extent must be ns mobile as the 
trains on (he country h railroad network must be uni 
versally uniform In qualltj must never be totally Inter¬ 
rupted and though In amount unlimcicdlj great must 
not be uncontrollable To meet these requiremc^nts elcetric 
power must take the altc mating c urrent form and should 
be transmitted on the con tant potenti d synlrm hinally 
this system ts one using high line reactance made trans¬ 
parent by leading watUcss currents and transmitting 
power i>y displacing Hie phase of th< voltage instead of 
varying its ninount 

The govarnor of the trbangul and Tchad regions of 
central Africa has lately isHiied regulatlnns prohibiting 
Hie hunting of the elephant with fire arms and the set¬ 
ting of traps for this animal The rules also forbid the 
killing of ft male elephants and of young Immature aped- 
mens, whose tuhks weigh lesa than 11 pounds The ele¬ 
phant In Africa is not domeatloated as It is in Asia, and 
this leads to the IndiNcrlmlnate killing of the animals In 
order to secure the spoils However, under such con 
dllions there is danger that the elephant will become cx- 
teminftted before long An inlemallonal conference has 
been held upon thia question and a set of measures haw 
l>ten framed and recommended for promulgaiior 
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A Gasoline Tractor of lOO Horse-power Capftdity 


Tujt uccooipatiying lllustratian tbows tbe construe 
tlon of ft novel gasoline or oil tractor designed at Radne, 
Wis for U‘ie on tl e farm in plowing hauling and 
threshing or for dr] g saw mills shingle mills pump¬ 
ing nachin y or stonr cr shera This gasoline tractor 
is equi|pel with f ur cyli drr motor of the four 
cy le tj I e dc lop ng from 81 to 100 horse power 
11 e p ston N| ce 1 i 750 fret per nun te and the four 
oyl n ir eng ne develops 81 horse power at i50 revolu 
t {cr min te the cylinders having a diameter of 9 
n hes a d a stroke of 10 in hes The fuel consumption 
fl ages 0 e pint per horse (ower per hour The crank 
I af 8 I av five t^arlnga lined with babbit, tbe shafts 
be ng forged of solid steel Tbe connecting rods are 


A Mechanical Horae for the Tmruti 


By FranK C Perhina 


through the riiaftlnf axles and boxes, wMch are carried 
by tbe I beams. 

The design of tbe ipring-maontlnf is quite an im¬ 
portant feature in engiiiM of eoDsSderable dae On this 
tractor helical springs are used two in eacb box. Tbe 
cylinders engaging t^ springs are cast with sted iUngei 
at tbeir upper ei^ wMch are riTeted to tbe under sloes 
of the 1 beams at the required poaltlon Tbe boUow pU* 
tons which contain tbe springs are turned up to fit Into 
the cylinders to as to work freely Inside them. Tbe 
lower end of these cylinders are forked to fit tbe tnm 
nions on the axle box proper so as to allow free more- 
nrnt in every direction and additional springs are 
pro ided to absorb shocks when traveling over rough 


nm 


of tbe tractor so arrai^ed that any ^ossbpr of plom can 
b# attached within the range of the pover of m iMctpr 
or a single draw b*p may be used for haoltog mcHU* 

Exporlmwnta with a Quarto Mwroury Arc 
A imoiniT arc when properly formed* can bo m*di 
to rotate very rapidly This fact waa broogfat by 
Prof Pufour of Paris He uses an Inverted ba|b 39^ 
ftUed with mercury and a quarts tube is pHbad on 
through the mercury until tbe end Is somewhat uneovaod. 
thus dividing tbe mercury into an Inner and an outer 
Rone separated by tbe quarts. Connecting the eiment 
to the two soues and maUng a vacuum, an arc Is formed 
across the end of tbe tube between the two portiOAa of 
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ONE HUNDRED HORSE POWER GASOLINE TRACTOR ESPECIALLY ADAPTED FOR FARM WORK 


of the BRtne material and two and one-half times the 
length of the stndce 

The machl e is setf-oUlng AU that Is necessary Is to 
occasionally re| Irnlsh the reservoir with oU a force 
pun p does the rest The oil reservoir or splash box is 
made of galvanised iron and is bolted to the motor main 
frame Iwlng “oil tight” It can be eaally removed when 
the rn ire crank shaft It exposed to view and all parts 
Inside tlKi crank cose can be freely Inspected or ad 
justed 

Tl c exha si s carried by a manifold pipe directly to 
R e V Hfic nt muffler which compIcMy deadens all 
so nd w tl t causing any back pressure The water 
Is c r I t 1 by a power^l rotary pump and U d s- 
harg i h o gh gratings Into a fan where It Is ef 
fpciu Uy ooled before entering the storage tank This 
tank B p ced on the fo ward part of the tractor over 
the fro I wheels 

Tl\e franc 1b composed f I beans one on eacb slde^ 
wHl croia pieces extending between them to which they 
are rl cted Rraccs are attached to the upper and lower 
cross pieces to prevent any twisting of the frame throngfa 
the strains Inddent to the transmlssloQ of so much power 


roads The front axle Is mounted on sprinp of tbe tame 
type, and has free movement In every required direction 
This arrangement Is neat, and works perfectly causing 
the machine to ride very smoothly and preventing the 
Jarring off of nuts and tbe working loose of parts, so 
common an occurrence in engines without springs 
The rear wheels are of st^ and have steel bubs. 
They are 6 feet in diameter by 94 Inefaes wide The 
Kpeita are riveted to the steel hubs and to the angle 
iron riogs Inside the rims by two % Inch rivets at each 
end—put In hot by machinery 
Extensions are provided to attach to the wheels for 
plowing on rice or cotton Undi, at an extra cost, ac¬ 
cording to width Tbe front whwls are 48 Inches in di 
ameter by 14 Inches wide and are of ample strength, 
yet as light as It is thought safe to make then 
The steering wheel Is situated near the center of the 
length of tbe tractor and near tbe ri^ side, so that tbe 
steersman can see the road ahead of Udb and h at tbe 
same time within easy reach of the cootroEUi^ levers^ tbe 
clutch lever the reverse and tbe brakS), also the car 
bureter switch, magneto and governors on the moter 
Adjustable Utchhig bars are loca Ud ot the rear end 


mercury Such arc is found to rotate at a very 
speed around tbe end of the tuhsb *0 that It ^fware to 
the M a Hng of tight Bxptf tm enU with a vovolr- 
Ing mirror show that the arc rototee tn fOet and is not 
coatinnoua. He cakrutotee the speed to be fnan 9^100 to 
14,000 revolatioos per eBecMid. ThU Utter nuher Is 
obtained when the are Is placed In a ebong vertical toif* 
netic hr moontfaif the whole ajmmtoi b e tore en 
the poles of an ticctimqpet Mere xbm an ctonigfa 
In cberacter and gives a bffflUaiit U|^t Contidered fim 
a practical standpoAnt, tha axp sndl to re of current to thn 
electroniai^ does not foBow tbe tocrease of tight w|M 
is an advantaga.__ 

11 te raporied to the B o ftee y Gosefts that the govtrp- 
ment of Panama hast oontiucted with the Penama Ratl^ 
way Company to build a tine from tbe city of Pvpumui to 
David, tbe capital of tbe proitoce of The dU- 

tanoe Is about ffi toOei^ ^ it it espectod that the Htoto 
•unreyed by tbe Intorcoattfoental fcwway ^’^‘■y^*******" to 
IBOS wto be tidtowed. Tbe tine witi travurse a rteh dta- 
trict end sfV be an important factor to ibe (TmridnntoMrt 
of a large mA ferifle eealta pf the xepabtic. 
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Copyright 1010 by Paul J Rainey a ohrat roLAR bfar fTAKUiNo on euor or BKORMOin icr pan 


So KAirr of my frtrnda liavr asked me how the large the hands on deck they were compelled to hold the ani is not a very pltasnnt ixjsilion to be in At thU 

polar bears were captured which I brought back from mal very tightly to keep him from climbing into the time tlie bear umld \try tasily have gotten into the 

my recent hunting expedition in the arctic regions and launch Presently it seemed to me that the bear was launch! 

presented to the New York Zoological Society that I am choking, and I ordered the rope loosened at once Too hmally howeier we siKcctdcd m slacking away the 

tempted to gratify a desire that Is perfectly natural late! His eyes were glassy and he was stone dead rope got the engine going a^t rn and gradually started 

On Saturday, July 90tb, at three o clock In the morn ThU unfortunate experience taught me something Iioa drag llii aiitinal into Uic wuitr It was a wonderful 

ing In one of the small bays of EUesmereland, about the ever In the art of catching large bears, and I decided sight to sec this ennnmus tiriite nith a strong rojie Just 

seventy-seventh parallel, we sighted a large bear on the to use different tactics the next time At the same time Inlilnd liU fore ^hould(^H Ur would nar on his hind 

ic«V a mile or two ahead He stood on the very edge of we discovered that the cages bought from an animal legs lute at the ro|>e and )uin]i iiji f nd d>wn but the 

an enormous pan of Ice which extended some two miles dealer m New York were too small the dealer evidently gomi old Standard moloi m the 1 /iunrh did not go back 

back to the s^rc The lofty mountains of the mainland, thinking we intended to catch cubs whereas In realitj on us and we steadily and mirtly dnggrd him toward 

furrowed with enormous gladers, made a beautiful back- wo were expetting to capture bears weighing from 900 the tdgi Kiriillj Mcing thit thi inivltahle was com 

ground, and the cold midnight sun, together with the to 1100 pounds The first mistake we made was in get Ing with a vicious growl he plunged into the water and 

arctic calm, completed a picture that any man would re tmg the rope squarely around the neck of the anUiial, so started for the launch 

member to his dying day I decided that the next bear we roped I would leave the We did not hnv( iiiuth dlfflmlty in kirplng him out 

The bear stood with his long neck thrust well for- noose slack until we had gotten his forelegs through It except when wo were turning the launcli around and 

ward, trying to get our scent Probably he never had when wc could hoist him on board and lower him into the getting it going ahead toward the shi]) half a mile dis- 

ocen roan before Wc beaded almost straight for him, hold without any danger of choking him tnnt The wav be ehiirnid the water and twisted and 

and when the ship hit the Ice a hundred yards to his left, On Thursday, August 4th, wc sighted a large bear surged was rtallj thrilling but he had left the ice pans 
be took to the water like a duck that the Eskimos took to be a female but which proved forever 

One of the most remarkable things about a polar bear to be the large male hear now In the Zoological Park Wt sigtialled the ship to move Into open water ns we 

is his cleverness In diving from a pan ice The most swimming among the small broken pans We lowered the needed plmty of ea r w>in In which to handle our l)car 

difficult dive for an expert swimmer to make is from launch and started after him We had conslderablt dif having hud nil the cxpirirn(c we wanted in the broken 

something almost at a level with the water The bear Acuity In getting close to him, as he would gain on us uc 

makes a more beautiful dive than I have ever seen made very rapidly whenever he crossed over a pan wlmh wc \fUr wt had golltn Mmic 200 or 300 jards away from 
by A human swimmer and when he glides Into the wore compelled to go around Finally however we 8U( ihe pan itc the lug bnilr siutrrdcd in getting out of the 

water, he haves hardly a ripple behind him They can iceded In cutUng him oflf by running lictween him and rope and I was compelled to rope him ngdn This 

not stay under water very long however os wc found the pan for which be was making Just then a very time he would not keep hi’i head high enough out of the 

wbm pursuing them with the laumhes laughable thing happened Capt Barllrlt who was water to enable in< to get the ropt over him so we 

We quickly decided to take that bear alive and after steering the launch was sitting on one side at the were (ompcllwl to run u]> (lose and hang the noose on 

cutting him off from the jee we lowered our launch and wheel When the hear saw that he was cut off from the live end of the boat luM>k Bv dropping the noose over 

started in pursuit Although these bears are able to pan he dove and we thought be would comt up at the his head and can full allowing it to stay sink until he 
stay in the water for hours, they are not very fait swim other side of the boat This, however was not In his had gotten one or I ih legs thrvugh we nt last succeeded 

mcrsi and we very easily overtook our quarry When mind and be came up directly alongside and smoshed in getting him fuht omr more and Rlnrtcd to the ship 

wc ran close up to him he turned to fight, and then the boat a terrible blow just about a foot under Capt hut not however liefore he had mode one or two unsuc 
we threw a rope lasso over hfs head took a turn on a Bartlett Bartlett gave one wild |ump across the Iwat cessful attempts to flmih into the laumh The placing 

that and started to tow him to the ship His struggles not even taking time to change his silting position and of the no<)se t\(r his head with the IvohI hrwik had its 




or rxB i« iSHmim Towiva vutallt thb lotm «bl& tux voax xkfeatxoi.t thuw orr the lasoo 
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wvro •onetbhif terrific, and in a moment be hod thrown landed very neatly on the seat of the other side disadvantages, and was rather dangerous, liecause we 

the rope off Ui nod WM free. EocoUing onr rope, The bear •ceroed to have on Idea of getting into the were comjM lied to go very close to the bear 
we U and eangfat Um agaii^ and again he fought laundw and we had to punch him away with the boat We towed hun to the ship swung out the crane, fast 

hie way oat of the nooae to freedom ThU was repeated book Finally we succeeded In roping him and this time cned the hook onto the rope and in ihfi twinkling of an 

qtany titi rt i He rgrely etayod in the lopt for more than I took good care to leave the rope slack until bo had eye Mr Green tlir mute had hoisted him high into the 

tttfoe or fopr odnute* at $ a| tb* nooae would iUp put hU forelegs through It, when I took a turn with our air and swung him over the ship^s deck This caused a 

OVOr hU small head vary OOiil^ when we would be com- end of the rope around a cleat Just aa the bear was busy wild 8tam|>ede among the FsklmoH who were perfectly 

petM to A h»ek gnd iteitw agafau climbing out on the ice. In the excitement, we hod familiar with the strength and power of a full grown 

*pi ^iW L fLw—SAIL the yop* bdMk and we toeveeded in nrgtected to reverse the engine, and when be went out on male polar bmr Willing hands were nt the swinging 
Wf to the Wbtte <mr nea swung out the ice ht very nearly took the launch with him To have tackle of the derrick, however and in another moment 

by d oooorfhl itoam a 900 or l^xiO-ponnd bear fastened to your launch and we bad the roaring, raging monster over the hatch of 

fosted tbs t«ffo hs drogllof you out on the In^ under a fml bead of steam# number one bold. As soon as be bod been gently low 
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rrrdf ail liaiidH uiude a wild rush tor the batch to have 
a look at our pet 

We found him surprldingly cool* merely Hitting on his 
haunehes growling and making the champing noiiic pe¬ 
culiar to bears when angry The rope was still around 
him but no weight being on It the noose was quite loose 
and as soon as he moved around it fell off 

j be ntxt dtiy to my ‘turprlse our captive ate small 
pleivH of bread and meat that wen thrown down to him 
I lien the question arow how shall we get him into the 
I age® We mrdul soiim of the coal under tlie bear to 
keep the ship triinmcfl It was a icry serious situation 
UK the flroiiiei did not show uny willingness to go down 
for the coal At oner we wl to work to knoek our small 
(ages to pH((H and hiiiltl u larger one some ten feet 
long and sik f<ti bro id and high We used the iron bars 
for Ihe door and tlu Oh et iron for the bottom 

Aftir stirvmg onr bear for four or five days, we 
))!(( (f Innl Old UK it tint were thrown down to him 
fresh \\ I r insldi tie i igt ind lowered It down to the 
It r lit t irlrd dirdtly In hut the sallnr who was 
w >rl itig ih( trap dmir lit it drop too soon and the bear 
laid it u]) with Ins back while Ik backctl out 

I his episode st(tiled t) make the bear very angry for 
Ih |iirn|ad u) >n the t tp of the cage and found that he 
( ) lid put 111 Ih 1(1 and forepaws o\er the edge of the 
liitdi (ltd onto the dcfkl 

\giin lb( r( was a wild «t impede of Fskimos sailors 
Old dogs for it ]ook((l as if he surely would hr up on 
the dt(k in in in lint In the rxeltement Mlihfieh the 
ulicdinan left tlx wh(d and for a moment c\erything 
H IS in a stile hirdrrmg on punk 

At (ills point un of (he smlors did a V( ry brave thing 
III ran ii|) and strmk tlir laar Ih avily over the Iwad 
wilh a di(k in >p whinniion after giving a sovage growl 
tin animal wmt hmk into the hold It was fortunate 
that h did so for had Ik gone ov< rhoard in the heavy 
sta Ihit was running it would have bten Impossible to 


bane stopped and picked Um ttp» gnd we would hero been 
compcU^ to shoot falnL 

Immediately we hidAted the eoge out, and waited an- 
otlicr twinty four hours, when It was again lowered with 
a good supply of walrus meat and fresh water, as before. 
Ihu was quite enoagfa for **SUver King” (as we named 
him) and in he went Without taking time to untie the 
rope that held the trap-door, we cut it( the door fell 
into place, and our bear was la his cage Again the 
sl(am winch was brought Into play, and we soon had 
both litgc and bear hoisted on dedc 

As the crowd of Eskimos and sailors collected around 
in front of the cage, the bear made terrible lunges at 
tliem and every time he lunged at the bars it was Im¬ 
possible for the Eskimos to stand stiU They simply 
had to break and run 

Fverything went well until we struck warm weather, 
niid started washing him off with the deck hose every 
morning Although he had quieted down, this morning 
ablution business did not suit him at all, and then it 
was that he made up his mind to get out The construc¬ 
tion of the cage was much too light, and on a dorm 
different occasions he very nearly succeeded in escaping 
It was terrifying to see him grab hold of the smooth side 
of the <iigc with his teeth and tear out splinters a foot 
long This we finally overcame by nailing a board over 
cttcli hole with large spikes through it| but “Silver King*' 
a as very clever about biting around those spikes and 
never to my knowledge did he scratch himself 

One night during a terrible storm the cage broke 
loose and as the water was running free of the decks, 
it looked as if he was surely going overboard The 
alarm was sounded and the entire crew turned out to 
help seiure the cage After heaving the ship to and 
•(lowing her down a bit, they succeeded In getting on 
the wrll-<lcck and making the cage fast Another time 
while we were nt supper a sailor put his head in at 
tlic door and with a respectful salute said “Sir the 


iTigiar is^ 

bear Is mitf* Someone iteld, v«iy «e^bl|yv ^ 

tbe dopft” 

It Memed rather daagerooa to go do^n. od ^ wel 
deck, as It wai a very dark knight we got 

some lanterns, and harrying down to the cage w« 
that the bear really had bis bead and sbovlden oat WHb 
the aid of a stoat boat-book, we succeeded, however, in 
driving him back In, and soon had the bole boarded ap 
After this we always kept a sailor watehlng the bear, 
day and night t and 1 believe we must have driven several 
thousand nails Into the sides of that cage After our 
arrival at City Island I always kept my big 401 Win¬ 
chester handy In case of an emergency 

After Dr Homaday and bis men unloaded the bear 
at City Island an amusing incident happened The 
police captain of the precinct through which they were 
going to take the bear, got very much worried for fear 
he would get out, especially after I explained to him 
that the 32 calibre revolvers his officers were carrying 
would only serve to get him well stirred up He asked 
me If I would loan him a real gun which I was very 
wnUng to do, and after he had called In one of Us of¬ 
ficers, I gave him a long dlKOOurse on how to load and 
Are a 401 Winchester A half hour afterwards, seeing 
the officer parading up and down the dock with the 401, 
much to the admiration of several hundred men and boys, 
I decided to see If he still remembered hJs Instructions 
I said to himi “Supposing the bear got out, and you 
wanted to shoot him, how would you go about It?” 
Poinbiig to the safety catch on the side, he saTdt “1 
would push the jigger over and pull the trigger” As 
I had purpoKcly not placed any cartridges in the bar¬ 
rel he could not have done any great execution 

I ask indulgence of my readers for this somewhat 
lengthy article on catching my l>car I am not an au¬ 
thor, and probably never will be one, so I hope they wlU 
look upon my article with tlic greatest Indulgence—Re¬ 
printed from the New York Zoological Society's Bulletin 


TKe Physics of the Polar Seas 

Scientific Aspects of the World s Icy R^e^ions 


Ahnost all our kiMwl< dge if tlx ph\si<s of th( Antu 
Oiciin Is drriud fioni Hic obscnulions made bv Naii^tn 
during the drift of Ihc I mm although KOiiicthing 
haK limi <ontnbnf(d l>v the more rcrint explorations of 
Amundsen (100!) nnd th( Pur d Orl( ana (iOOp 

The Antic ImKin is tlic norlhernniOKt of the deep dc 
pnssiniih width ill north of tlx VtlnntK and arc srp 
iiral(d fr>m it and cn(h othtr Ity fliiiimcrged mountain 
(liiiins Iht first of thise ridges cxltiids from Scotland 
througii the I ana iKlRndi and Iceland to Clrecnland 
Its crcRt !•! nowix PC mon limn 2 000 feri Ijelow the snr 
fac( ihe most nortlx rlv rnige Klritclitng from Crecn 
land lo Spitrhergen his not l>ecn (ompUtdv explored 
Imt it is not believed to lie more than 2 600 feel Iw 
low the hurfact at any point As IIk sea betwetn Spit/ 
iKrgtii nnd Norway and Bering Strait U shallow the 
jK)I«r basin has no dre p ronnr» tion with the great 
(Kcanle basins It forinx wimt U enlled a Mediterranean 
Imsin I 0 nn Isolaltd dtep sta in whuli the temper 
idure and salinity from surface to bottom differ from 
those, of tlx o^>en (xeaii nt (orreSiKinding depths The 
deep Arctic Imsin extends from the OrLOiiland SpiU 
bergen ridge lo and b(\oiid the islands of New Siberia 
hut itfi eastern limit not exnelly known The shallow 
sea whith (ovcph llie Kuhmerged part of Sil>erla Is from 
BO to 370 miles wide and is ran Iv mire than 330 feet 
deep New SIIh ria 1 ranr Tosrf s I and and other Itdaiids 
riw fioni tins MihiUorgrd rontinental slope north if 

wliuh the Kca Imttoin descends rapidly to the great 
deptlis of 10 000 to U ,00 feet recorded by Nansen 

At llte imt tom of the Arctic basin Uk water is 

warnirr and saltier lhan ilmt of the iidjarent hcms of 
( recnland and Norway The wahrs of the hubin are 

diviiltd Into three slratai A cold and not very Balt 

alratum about fijO feet deep a warm salt filratum ex 
(ending from ilw depth of 6?0 feet to that of 2 600 feet 
and a cold sail Htratum extending from the depth of 
2 600 fret to the liottom 

rhln phenomenon is due. to n discontinuity In density 
InIwmii tlie siiperflclai layer which Is diluted with river 
water and IIk bottom lajer So that the warmer water 
of iiilcimedi de density flows In lietween them from the 
south Nansens olser\ntions nil of whieh were made 
at the Kaiiir place and within a short time show mini 
iiniin tcmpernliipeB at depths lxtw<*eii 160 and 200 feet 
mil ina\mm iKtween 1 000 and 1300 feet below whieh 
punt the temperiturr decreases slowly to a aerond 
inintinuiii near the iHittom I he proiwrtJon of anlt In 
It i cs rapidh from tlx siirfuce to a depth of hclweeii 
U 0 md ft'»0 feet where It Is about 3 51 per Cent and 
(Ixn ^ remains marly constant li Ihe bottoni 

In tlx suiHTfleial cold strnlum the temperature varies 
fr III U deg to 26 8 deg 1 while the salinity Increases 
fi an 1 pe r < ent ncor tlw surface to 3 47 per cent at the 
depth e f f) 0 feet This stratum is composed of fresh 
w d( r dein d elixflv from Sdierlflii rivers mixed with 
se 1 w de r < mnig from the semlh The precipitation in 
tlx Arette it elf is e m]>iratBelv Insigolflcant Hence 
the pdar sen pre ids \ery favorable conditions for the 
formation of icc whhh increases the salinity and density 
of the water imm diitelv Ixmalh tlic Ice nnd this sets 
up a jather nelhi vertieal eirculiition within the limits 
of the exdd superOeml slralum CKpcclally near the coast 
Hie hummorks formtd by ice drifting together often rise 
20 feel above the water kurfaec, which corresponds to a 
submerged depth of 160 feet, unless they are broader 


below than above Some solitary lileKka arc certainly 
deeper than this The water In lontnct with the Icc is 
((Kilcd to the freeving |>oiiit corresponding to Its salinity 
rixse conditions indicate a minimum temperature of 
2H 6 de g r nt a d< pth of 900 feet which Is approxl 
matelv (he ease The cnlculnicd and observed tempera 
turcfl agree exactly however only to u depth of about 
66 fee t As the depth increases beyond 200 feet the 
itinperature rapidly Increases to 32 deg F at a depth 
of &90 to 660 fett The Isothermal surface of 32 deg F 
IS the boundary between the bujKrfleia] cold stratum 
and the Intermediate warm stratum 

Annual variations In temperature and salinity arc 
caused by freexmg and thawing In open channels Ik 
twten the i(e floes In summer Nansen observed a stratum 
sometimes 10 feet deep of nearly fresh water hiving a 
temperature of 32 drg F or higher dlsUnetly aiparatid 
frum Ihe colder and snlthr water beneath Often this 
surface of separation was marked by fringes nnd long 
hnrixemtal needles of Ice or even by a continuous shev t 
of ICC m narrow channels This layer of fresh water dis 
appears In autumn 

As the ice drifts across the polar basin It Increases in 
thickness each year heraiisr much more Icc Is formed 
In winter than is melted In summer As the "Fram” 
drifted westward, the salinity of the siirfare water In 
creased and Its temperature (equal to the freer !ng 
point corresponding lo the salinity) diminished 
The superflcinl cold stratum Is deepest toward the 
east as it Is derived chiefly from Sllierlnn rivers Nan 
sen found its depth 600 fret north of New Siberia hut 
only 600 feet m its eaKteni part 
Tht Intermediate warm and salt stratum is character 
bed by a temperature almvr 32 deg F and a salinity 
exceeding 3 47 per rent It Is evidently derived from the 
deeper portions of the (iilf Stream which, deflected by 
the subaqueous plateau between Spitibergen and Nor¬ 
way skirt this plateau nnd the east coast of Spitsbergen 
ne ar which they rise over the Greenland Spitsbergen 
ridge, and flow Into the Arctic basin Here they arc 
turned to the east hv the earth** rotation and flow along 
the edge of the submerged hose of Siberia 
As the Gulf Stream water is confined between two cold 
strata It iKcomes colder ns It advanees eastward It 
shows a maximum temperature of 33 6 deg P at a 
dr]ith of 1 060 feet, and a maximum of 32 fl deg F nt 
a depth of 7 476 fret, north of New Siberia At the 
Mime time the thickness of the stratum warmer than 32 
deg F gradually dirotnishrs The lower isothermal siir 
face of 32 deg F is found at depths of 2 260 feet at 
Spltxbergvn and 2626 feet near New Siberia 
The cold stratum below shows a uniform salinity (•<* 
3 61 per cent, while Its temperature diminishe* from th 
lower isothermal of 39 deg F to a minimum of 30 6 
deg P near the bottom A small Increase below this 
point Is due In Nansens opinion to the Internal heat 
of the earth At a depth greater than 3300 feet the 
temperature Increases emstwardly, In which direction the 
temperature of the Intermediate warm stratum dlmln- 
Ishes Hence Nansen conjectured that these two strata 
were composed of the same Gulf Stream water which 
bad become cooled during a desoendlDg spiral course 
round the pole But as this water Is protected from 
radiation by the Arctic water ahov<v and coatect with 
the Utter cannot cool It to the observed bott o m tenr 
peratare Areundten's observatJon* la Banats Ssa sug¬ 


gest a better eacpluiiation Ihe hupcrflclal waters of 
the Gulf Stream enter this m a where bv cooling and 
forming icc in winter along Its shores they yield the 
cold and very salt bottom water of the central depres¬ 
sion There Js no deep (hannel by which this cold water 
(un enter the Arctic basin but the some ocUon prob¬ 
ably takes place north of Nova ZembU and Frana Josefs 
land whence the cold water can flow Into the polar 
basin 

This description of the three strata of the Arctic 
ocean is condenMd from an article in Lo iVaturs by Th 
Hehselberg who gives the Infonnatlm Hummarlsed below 

Ihe dtsirlbutlon of density con be deduced from the 
observed dhtrthution of temperature and salinity In 
tlie Eastern Hemi».pherr the surfaces of uniform density 
8lo{K downward toward the east, most steeply near the 
surface but very distinctly Ihronghoul the upper cold 
stratum, producing nn eastward (iirrcnt at the bottom 
of this stratum and a westward current at the surface 
In general the forces due to differences of density con 
spire with the action of the prevailing winds on the 
rough Icc to produce a current flowing over and on 
both sides of the pole from Bering Strait to the pass¬ 
age between Greenland and Europe, through which the 
waters of both the Siberian and the Canadian rivers 
escape from the Arctic basin The Ice closely follows 
these lines and consequently appears to drift eostward- 
ly In the W*stem niul wcslwardly in the Fastem Hcml 
sphere but the water immediately beneath the Icc, more 
strongly influenced by the earths rotation exhibits a 
tendency toward a circoilation from wext to cast around 
tbc pole 

The drift of the Icc across Uk jiolar basin usually oc¬ 
cupies three or four years Hence the appearance of 
the ice vane* greatly with the locality It is thin and 
smooth near the Siberian coast hut becomes thick and 
rough 0 $ it approaches Greenland The Ice Is contln 
ually subjected to lateral pressure due to winds and 
currents, whith produces undulations and ridges It Is 
very much distorted along the north coast of Greenland 
against which it Is forced by the current The expan¬ 
sion of he In cooling produces enormous pressure In 
severe winters, and piles the lee Into great hummocks 
These, however, are small in comparison with the ice¬ 
bergs, detached from the land Ice of Greenland, which 
drift southward with the polar current Some loelMrgt 
rise more than 300 feet above the water surface, and 
probably extend to depths of 1,900 to 1,600 feet They 
are less compact than sea Ice, as they consist entirely of 
compressed snow Icebergs have heen encountered in 
latitudes less than 40 degrees near the American coast, 
Imt they are rarely seen south of the Faroe Islands off 
the cast of Norway 

Although the Antarctic region, occupied by a Urge 
continent surrounded by water presents oondlUotis pro- 
ciiely opposite to thooe of the Arctic basin, the two polar 
■eos have some phenomena In common Tlw Antarctic U 
sUU Ttry Imperfectly known 

The melting of the great mossea pf loe detached from 
the Antoretk: continent produces a superMol coM 
stratum of (tmoH ooUnity In the southern parti of the 
great oceona. The •TUusa** cncounterod. ot gU degi 
S Ul* a Strotam ffridO feet deepy having temporoturei 
beWw 89 deg P and MOJnltlet tncreoitag frpgi 130 per 
cent at the purfoce tp 8A6 per epnt pi ttt ha««^ A 
mUIrnum tempwratm of 283 4h« P wai q h i ir fd kO 
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4 ^ ii60 feet ThU It throe timet the depth of 

tlif Aretto nrintmum. The difference b doe to the mt 
AtM of the AnUretto Icebergs in eomparbon irlth tbe 
Amite hammodct 

Beloir this c<^d ttretum to « depth of ebotit 0^00 feet, 
extends • strstom of wster wsrmer then 39 deg F 
bsTing a unlfonn ssUnlty of 9 40 per cent. Tbe same 
sattnltjr U found at still greater depths, but the tern 
perature gradually diminishes to 313 deg F 
We And herC) then, a warm stratum between two cold 
strata, as In the Arctic Ibc upper cold stratum is 
evidently morlng northward, while the warmer but 


denser Intennedtate stratum consists of water flowing 
southward from wanner regions The force deduced 
from tbs distribution of salinity and density at the mir 
face is directed northward imt the prevailing winds 
aided by the effect of the earths rotation deflect the 
surface current toward the west This current is Anally 
merged in the eastward current which marks the Itnitt 
of the Antarctic circulation, at about AO deg S lat 
The density of the surface water diminishes in going 
either northward or southward from this line 
Tlie Antarctic Ice is partly marine and partly ti rrcs 
trial Some of the colossal Icebergs are com)H>scd 


chiefly of blue ice formed along the shore Antarctic 
Icebergs arc seldom encpuntered north of latitude 49, but 
ill 1994 the reuinanta of one were seen in 90'/^ deg S Int 
Our knowledge of 11k polar seas wilt almiut certainly 
be Improved In a few years A ship drifting with the 
ice Is In the best jKissihle londition for observing the 
physics of the sea The expedition headed by Roald 
Amundsen will start from Bering Strait in the autumn 
of IDII equip|>ed with tlK most linprovwl oceanographic 
apparatus The plan is to cross the Antii basin as near 
the pole UH {K>sMUlt Anlardlc expeditions arc also 
pro jet led 


Characteristic Features of RocKy Deserts 

Relation of Protective Crust to Ravine Formation 
By Dr H Burmester 


Ix every rotky desert arc found two distimtivc fca 
tiircs which form characteristic phenomena of the wide, 
barren landscape beaten upon by the fierce sun of lltr 
Sub-tropics: the so^oilcd tropic protective cni'.l and tbe 
intricately winding dry valleys with smooth steep sidis 
known os wadis 

These phenomena have hitherto been regarded n.s 
separate and dissociated In canoe but recent invcstlga 
tlons have clearly demonstrated their close connection 
and interdependence 

The term *^tropIc protective crust’ Is used to designate 
the thin hard coating found upon all desert rocks This 
coating due to the intense dry hent consists of a layer 
of Iron and manganese oxide It may be diotlnguisbed 
from the rock Itself Iry scratching with a sharp iiislru 
ment 

According to the investigations of Mr J Wnlthcr n 
yellow color shows a newly formed trust containing a 
liydraled Iron oxide n rctl color shows an older crust 
which has been (hanged into iron oxide by loss of water 
and a gray tint shows the presence of manganese oxide 

7he colors of the cnist vary iKiween deep black clear 
gray and all shades of brown which generally shows 
the presence of silicic acid the darker the stone the 
richer being the crust In this acid 

Tlie 8e<*ond marked phenomenon of these deserts arc 
the ravines cut deep In the horizontal plateaus inclosed 
by lofty unscalable walls, and often ending in « steep 
blind wall after long extents, measured by journeys of 
hours or even days 

The desert east of the Nile valley loginning near 
Cairo Is a characteristic rocky desert and affortb an ud 
mirabl" as well as accessible Aeld of observation 

I iKvnrnoATioK op eftpct op paoTBcrme caimr ox 
ixntxsrry op laosiox 

In the desert a distinct difference is to Ik noted be 
tween stone (x)>oscd to direct sun and that which re 
ceives little or no sunshine 

riic flrst Is covrrtd with a crust which Is harder than 
tbe mother stone and Is severely eroded on the surface, 
to which fuel is due Hk name tropic proUrtivc crust 

This crust or rind is formed wherc\er dlrc<t sun rays 
fall but also cn eps into tiny superficial cracks Into whbh 
no rays penetrate It would thus seem to be due to the 
heating of the stone which fa^ora a chemical combina 
tlon of the stone with tbe Iron and manganese salts of 
tite atmosphere 

7 hose portions of the stone lying in shadow on the 
other hand are not protected by a crust against super 
fldal erosion Hence the moisture of the night dew or 
an ocrasional rain remains longer and chemical erosion 
proceeds unhindered 

Froslon therefore begins in the shadowed part form 
Ing tiny cracks or projections which gradually Increase 
inward until a cavity Is formed In the side or top or the 
projecting portion eaten away from beneath falls of its 
own weight 

This is called erosion from within outwards Mhcn a 
large piece of rock forming such o projection breaks off 
A protective crust Is at once formed on the exposed sur 
face of the breach. The fallen block lying on the ground 
shows the protective crust on every side, but iKtrays 
Inner cavities which Iiave eroded outward so ai to break 
through the crust, in which case the crust extends In 
patches from the roof of the cavity 

The pendent parts shadow the bottom of the cavities 
formed hy tlicm and therefore accelernte the erosion But 
these fragments and projections owe their existence to 
tbe protective cruxt since this preserves them from too 
rapid decay 

Oftejt indeed the mother stone is entirely eroded, and 
only the harder crust still hangs to the rook as the roof 
or sidewall of a cavity 

Thus we see that the term ‘‘protective ’ crust Is accurate 
only In that the stone Immediately underlying it Is pro¬ 
tected. On the contrary, the crust favors the shade 
erosion which is tbe dominating factor In the desert, since 
thfoogh Its greater hardness and durability It allows 
such shadow-making portions of the rode as the roofs 
or walls of caves to stand longer than they otherwise 
would. 

flitnee the crust favors the dominant cause concerned In 
the characterlstle rode forms of tbe desert, by logical 
dednetfon it mutt be g signlAmt factor In the formation 
of the Wgdls; 

It li not, however, bare ImpUad that the crust Is a 
hediMwry fagtare of croaiQfV daoo crested snd non- 
Mdki ai|» IbtmA 


In ord( r to discover whether there was h “wcallicr 
side*’ In tiK desert I examined I gyptmn nrdiitrdurc 

In the desert itself there arc too mony factors con 
cerned for a deflnitc result to Ik readied TIk dlrcdion 
of the wind and tht luirdness of Ihc stone are determin 
ing factors, and uionoNcr It in difficult to find a him k of 
an undoubtedly s)nrhronous breads and yet of a dif 
frrent orientation 

But it is A well known fad that the atoms rmplovid 
In I'.gyptifln buildings sliow trusts after ft000 years 

One of the best known examples of this Is the dam dis 
covered by Schwclnfurth m Uk M adl Geraul At Hcliian 
The blocks ustd tlKre which have an cnstern L*x]>osuri 
are only slightly attacked on lop and show a marked 
browncss yet a distinct cavity is eroded In the soft 
gypsum of every stone 

For our purpose, however the pyramids offer the iKst 
example being exposed to every point of the compass 
Of the pyramids at Ghiseh only the Chefren still sivows a 
portion of the original covering near tl»e summit The 
olhcra show only eroded blocks the time of whose ex 
posiire Is ujidlscoverablr 

\ll four sides of the Chtpen pyramid havt an equally 
brown tint Hhowing nn equal amount of erosion The 
vertical summer sun therefore has strength enough to 
develop the crust even on the north side 

Ihis facilitates the study of the wadis siiwr in In 
vestigating the crust erosion the orientation of tht rorks 
may be disregardtd without Us becoming a serious sonree 
of error 

If we look at tbe Sphinx we tdiserve that on tlie back 
of the head thtn ha strongly marked crust and obvious 
erosion has begun while on tbe eastward looking fary; 
there is little crust and liltlc erosion It seems to re 
main true that wIkfc thert Is lUtle crust there is llllk 
erosion 

A spcdal form of the crust is hert referred to m 
which on normal brown <ru ltd rock u slag liki applied 
crust appears In spots Ibis is black and always raised 
in relief If such a stcuie is tut in seitlons tlu re js usu 
ally found Ijlng under these accretions darker slone 
iontuining lumps and hollows or else arranged in 
layers The hardnesK t(*stH show It to consist of horn 
stone Injections In chalk which explains the dark r dor 
Blnic this gains In darkncHH us U gains in slih it at id It 
IS not tiuuHiial for horn tone to Ik found in localities 
wlierc fossilized wood is often found In an\ (ase uc sci 
that harder slone raised In relief lies opposili trust 
(overed chalk 

Mhen the (hulk weathers its proletllve crust does not 
completely resist the outer erosion but reiuws itself con 
stnntly much like the human skin without showing definite 
flaking 

In this process of renewal It takes material frotn the 
motlwr slone and occasions therefore a steady erosion 
from witiwut Inward 

This erosion, which is naturally very slow pioceeds 
side by side with the much more rapid and Important 
shadow erosion 

The crust does not always work continuously Into the 
rock There arc cases In which the crust breaks loose 
from the rock In layers -the process of desquamation In 
such luslonces the action is ascribed to solullons of salt 
which have filtered in and then tryslnlllsed 
WAms, 

The extensive course of all wudls suggests water as 
the crcBti\c agent Th,. quistlnn Is whether the quantity 
of water now available Is sufflclenl to have caused them 
or whether a greater prr( ipitnllon formerly existed 

For the Sinai desert a pluvial period wems IndlcatiMl 
Ilumc concludes from marked boulder and ]Kbblc de 
posits that great snow fields existed In former ages Tic 
considers It certain for SInal that now in the pebble de 
posits ol the wadi mouths the dciiudatloii exceeds Uk de 
posit, and that therefore smaller streams now dig their 
beds in the pebble deposits washed down by former 
mighty floods 

Direct conclusions as to the Nile valley cannot be 
drawn from this, but close observation of wadi formation 
gives various Indications that water erosion hos had a 
share In modeling the relief of the desert and that to a 
greater extent formerly than now 

Take tbe Wadi Hof for example It is at once obvl 
oua that we And ouroelvcs In a valley where water has 
iMsen active Tbe ground consists of rounded grains of 
sand If there are contiguous walls we And definite 
water erostoQ grooves, with clearly defined wave marks 
Hare wt fig** white eroded channels Yonder we And 


h(H)Kd up ])ihs of rubbish 

Now let ns (bn(t our ga/^ to a bank of hard chalk 
n\tr which erosive masses of wnler have undoubtedly 
plowed when some rare rainfall has sent down Its 
revivifying floods On this bank we find at sjmts where 
the water must flow with slight force llglit traces of 
I rust while wIn rt \< r IIh. wmU r has dry furrows with 
violent deluges not the slightest remnant of the brown 
(.rust remains 

Thus we see that in many jdaces the water has gained 
tia \i Inpy In otiars 11 m (rust has won tlie (laj 

In order to simlv lictt( r this conflict lietwcen crust and 
walrr I iiuc stigakd the chalk banks In the branch wadis 
leading off from the nmin wadi since there in all proh 
ability tlie cnist nc tlon w mid be greater because of the 
jjiiialler quantities of water 

This conjecture was verified for without exception the 
ground nf the branch wndis showed wherever hard chalk 
banks wen present dark crust hImcvc c arllc r erohlon marks 

In llic fon going I have sought to present a series of 
erosion plicnonu na whl( h give an Impression that the 
(onditinn of the desert valleys if the ]o<aI}ties eonsld 
ered cannot have been ennsed liy such qiianlMles of water 
as exist nt present 

lie conflict betvvem tlie wati r and the crust gave ns 
the clue and showed how In the branch wadis the crust 
formation hud the upper hand while only in the main 
ravines could suflicfent amounts of water coUrct to ef 
ferti ally oppose the (rust formathn 

This struggle was active when mighty floods stdl 
rushed through the valleys hut slowly the waters dimln 
ished and the crust won Ihc upper hand 

Tin eroded c balk banks show |K)sII Ivoly I hnt lo-day 
the crust action h greater )n extent than witer erosion 
for the bed worn by the rain water occupitrt only a nmall 
]»art of tlir wholt width of the wadi M >rrovrr tlmse 
])ttrts of the broken skne coated with Ihr brown crust 
arc nut partially wnslnd away again as we saw them in 
the main wadis 

If VK obsirve iipm a flat surface the forma I Jon of a 
wadi we arc stnuk b\ the long crooked strips nf vege 
tat ion whiih lend to small di pressions and mark the 
I our e if Um wndl II I in tlicsc channels that the water 
runs whin it ruins fonnlng pcads and occHsloidug the 
growlli of vrgclalion 

J he roots of these plants preserve the moisture I^/ige 
and I hen fore give rist to more rnjdd erosion In their 
neighborhood than in dry locnlilles and thus assist the 
Histrnctlvr nrtinn of ehemhal agrnrirs later At Rome 
point a projMti n k f >rin d rnvMi s begin to be en 
larged and wr have the cotntmnetni< nt if a wadi 

Th( essenlial thing is In inv opinion the co operative 
ictlon of vegetal ion and water whuli loosen't or disin 
trgrates long strips of the dcs(rt and makes th< m more 
Miscejitible to snlvtrrranean erosion later 

Tlial water is present In the sub s )il tvf the w ulis Is 
proved bv the (ktcni wliieh are always found In the 
lOiirse of the vnlirvs But thiir (xcavntlon Js contlMiird 
nt the present day rssenllfllU by crust erosion and the 
formation of projeetions 

But the apparinl t uveliisivn that no c(illr\ s of long ex 
tc nt can now be foniied without kettle shiiptd f a\ Itks Is not 
piHlifiid let IIS examine more rlns< Iv the erosion in the 
wadis We know that hiigt blocks f ill through l>elng 
hollowed out and h» Ip to wldi n the w/idl Ihrir frnfpncjita 
forming the rubbish of the sloping sides On IIk one 
hand cavilicx will Ih* formed on the other the valley will 
Ik ent bark But since in Dm backward lengthening 
procfSh of the wndl the stone I prcjvnred for Rubsrqiiciit 
wiutbrnng liv the Influence nf vegtlation and stihter 
rancan ernvn n the progff ss of flip wadi In this direction 
will U 4 onsideralvly more ra]>id Translated for the 
SnrNTinc Asuhkas SimKivuNT from (fl(ihu$ 


CxcnvAtlona In the Kulna of Aboaald* Palaco 
AtcH vouwicAL work of Rome interest was carried out 
by an expedition sent to Turkey from France anc! headed 
liy M Henry Vlollet He made excavations with the per 
inisBioii of the Turkish government In the ruins of the 
cclebrntcd Abasslde palace at Slmara dating from the 
flrst half of the ninth <?entury of our era It Is n unique 
specimen of the architecture of this period which Is still 
very obscure The present palace was the residence of 
the Arab caliphs wtM) had Ikcu exfKlUd fnvm Bagdad 
for a <-« rlaln period on acounl of military seditions The 
archaeologist hu now returned to Paris and made a report 
to the Academy im tbe subject 
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Safety Stops for Steam Engines 

Practical Su^estiona for Engineers 
By "W H WaKeman 


A BAPiTir ktnp cn a stciim engine U of u much im 
port lilt c afi a safety valve on a steam boiler In this 
artirle most of the safely devices used In connection 
utilh the engine govern ir are illustritrd and their action 
di M nbed 

A “iaft ty st ip for a steam engine is any kind of a 
di vn e 111 it will stop an engine should the governing 



opptralus gf t out of order and although some types of 
stop device will shut down an engine when the load 15 
greater than It ran ririy under existing conditions they 
hlHiiild also le tlisstd with the safety stop 

I Ig 1 shows a simple type of safety fctop An idler 
triveh m the t ji side of the belt and should the belt 
1 rt ik or slip iff the idlt r will fall Into a lower position 
llils disengages the ai>ecd pawl releasing the valve 
which drops shutting off steam from the engine cylin¬ 
der Ih paiking in the stuffing box around the valve stem 
should be kept In good order as It Is possible to pre¬ 
sent prompt action of this stop should the stuffing box 
nut l>c N4 rt wt d down too hard on unsuitable packing 
or on packing that has outlived Its usefulness 

I he governor shown in Vig 2 Is located on the engine 
frame aliout 4 feet from the cylinder instead of directly 
over IIh* ^Icun c!>cst Should the g ivcrnor licit break 
or lie thrown frtim the pulley steam would be shut off 
fnni the cylinder The device for opening the steam 
valves IS similar to thi Corliss gear Steam Is admittetl 
ind tut off mil iinaticlily from r^'ro to aliout one half 
nlr kt under n imial coi dttlons and If more load Is 
ttlded the flybails taki a lower position and steam fol 
1 ws IIm* piston the entire stroke providing the balls and 
the tenter weight do not fall to their lowest possible 
IHisitlun 

If tlie governir belt should break or from any other 
< BUfw the flybails should move slower than usual or stop 
Hit center weight will drop as low as possible which 
will cause the tripping toes on the cutoff mechanism to 
y revent Iho steam valves from opening hence steam Is 
not admitted to the tylinder and the engine will stop 
When it is llni to shit down a block Is insertedt as 
shnuii it I Wliilt till allows the center weight to go 
1 w III ugh to give sttam to the cylinder during full 


stop and the center weight wtU fell to lU bwest posU 
tlon If it is desired to shut the engine down in regoUr 
service, close the throttle valve and as the speed slackensi. 
the stop lever B is pushed inward against the spiral 
spring until It strikes the spindle, and is held there until 
the weight and collar O rests upon it When the engine 
is started and the flybails gain sufficient speed to raise 
the center weight, B is liberated, the spring throws It out¬ 
ward and the stop is set automatlc^y 
A homemade device for blocking a governor on a Cor- 
liBs inglne ii shown In Fig 4 Ihc sliding sleeve U in 
a position for an average load on the engine, but !f the 
thrulllc valve is closed the projecirng pin B falls until 



It rcstfa on tbc thick washer C carried by the stationary 
pm /} I his allows steam to follow tlic piston full stroke, 
and enables the engineer to stop the engine In any desired 
position When the engine is started again and brought 
up to regular speed B rises from the washer P which 
is then removed from the pin I> 1 his permits the col 
lar B to drop low enough to prevent the steam valves 
from hooking on the catch blocks should the governor 
bell break 

An automatic device for releasing a governor after It 
has been blocked Is shown in Fig 5 As soon as the fly 
halls revolve fast enough to raise the center weight the 
catch piece A turns one half revolution to the right on 





Fxo t 

the pin B I his Butomatu illy seU the safety stop 
ready for an emergency because A will not stay in the 
position shown unless It is held there 
Fig 6 shows a safety stop In running position When 
the governor is to be blocked while shutting down and 
starting again, the pin P Is Inserted in the hole If and 
prevents the flybails from falling to their lowest position 


collar B, causing iteam to follow the piston foU stroke 
If Ibe collar B were moved until the vertical sbt 0 
is directly onder pin A, and more load is pot on the 
engine, the center weight will fall to Its kiweot position, 
causing steam to be shut the cyUnder 

A governor fltted with a center welj^ appears to he 
much more sensitive than if the center weight were 
omitted, hence it ought to operate a stop motion ahnost 
Instantly This form of governor Is more sensltlro wbOt 
in full operation than the style shown In Fig. 6, hut the 
former U always operated at a much higher s peed, end 
It will run longer after the belt is remcn^ The effect 
of this action on the dybaUs U partially offset by 
the center weight In either case great care should be 
token to bare the dashpot, wfateb vsually forms a part 
of such governors, properly adjasted, as otherwise It 
may hold the flybails np for a few seconds, when ttoM 
Is very valuable, and thus cause much damage. 

This warning may be needed in cases In which such 
need is least suspected, for the following reason An 
engine may nearly always carry a light load, causing the 
flybails to move on a high plane, a^ allowing the cen¬ 
ter weight to travel through a limited verticml space. 
lA>ng service under these conditions results in a very 
easy movement of these parts through their ordinary 
limlls, but when moving below these limits they may 
not move so easily This difference would only Kw 
noticed when the engine Is started, and not then unless 
Hie engineer is especially careful to observe the details 



of operation, for the only difference is that the flybails 
must be given a higher speed than If there were less 
friction Even this may not exceed the highest speed 
attained under common conditions After steam Is shut 
off by closing Iht throttle valve, and the center wel^t is 
moving downward, it may show Irregular motion, but 
as this cannot affect any other part, It may not attract 
attention 

Fig 8 shows two views of a governor equipped with 
a stop that Is automatic In both directions It U shown 
in running position Steam from the bonnet of the throt¬ 
tle valve is carried through the small pipe A Into the 
disk B where it operates on a device stmllar to the 
Bourdon spring In a steam gage, which throws 0 out 
of a vertical position as shown Therefore the bolt B 
cannot rest upon it if the center weight U falling to 
Its lowest position should the governor belt break or 
come off the pulley Consequently the stop operates and 
steam is shut off from the cylinder 

When steam Is shut off by closing the throttle valve, 
pressure falls in the pipe 4 uhich is piped to the steam 
chest or to the thruttlc valve under tl^ dlskf hence, the 
spring Inside of B carries C Into an upri^ position 
Just in lime for D to rest upon It When the throttle 







slrtikr t f llic p ylon It docs not allow the safety stop to 
tiperate 1 Ins m ikos it possible to handle the engine 
properly ami n t allow it to slop on either center When 
starting the engine and the throttle valve Is wWe open, 
the blo<k A U reiiovcd from the governor 
Another device for blocking a governor U shown In 
Fig 3, which, to a ccrlmn extent, la automatic In oper 
ation It is shown in running position The sliding 
Hock B is htld In an out position by a concealed spiral 
spring Should the gotbrnor belt fail, the flybaUs wUl 
• 5om~i>ow «•(* Aigiawr 


In case tbc engine should atop with the pin out of the 
h>le //, flrat close the throttle valves then lift up the 
flybails and put the pin in the bole B Then unhook the 
reach rod and rock the wristplate to Its extreme travel 
in both directions so that both steam valves will catch 
into the catch blocks, and drop the reach-red book Into 
place Steam can then be turned on and the engine 
started. 

The governor shown in Pig 7 la la Its numlng posi¬ 
tion with a heavy load on the engloe^ If more load Is 
added the proje^g pin will mt o« the movnU* 


» upenou aigBui prcBsurc oeguts to rise In the pipe 
A. birt It li not wOdoit to throw tha Ia«w O 
imtn i> 1. Uftod from It by the eetlM of the flebtJfaL 
Urae teqolriiig no attention from the r |7* 

daehpot whl«h prerente the canter wetfht tiin aofihc 
too npUl/ ^ 

The mmS pipe A enrrice preiMre to B wtan Uto 
tbiottto valve i« open, but when doeed, ptomun to Mt 
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iNtfilf Attdl tite b«U cnttksr to vfaicki tb«y Are 

ligliiNil^ nMi6 the AlkUng ffom wbldi opemtci the tong 
1bi|l plfOted At tbe left^hinrt tide of tbe (orernor 
XWi gtvcA motfam to the tiorimtAl rod A, tod u It it 
CQQMftod to tbt tripping derku on the Ttlte getr, it 
ftoto A tong or a rii^ point of cutoff tceording to the 
tond ttrilea. Tbe com 0 U thown in ndd-po«Ition When 
tb* engine to tbont to be shut down tbe long arm 0 
of tUi cam U ratoed to a boriaontal poiltlon by hand 
benoe tbe ebort arm B stamto rertically and receive* 
tbe projecting part of tbe goremor tbe engine 

to etorM again tbe centrifugal force throws the fly 
battt outward, and the cam, being liberated, dmpq to the 
ponthn shown by tbe dotM lines. 

Every engine stop ought to be given a practical test 
at frequent iittenrals (say once each week), to prove 
that it to In working or^r For iUostration take a 
Oorttss engine with a flyball governor Close tbe throt¬ 
tle taIvo until there Is Just enough steam admitted to 
maintain full speed Suddenly force tbe flybalto down 
to tbdr lowest position and keep them there for a few 
seconds by holding a convenient part of the governor 
Tbe engine will run faster for two or three revolutions, 



and then gradually stop, provided the adjustments arc 
properly made If not, steam may be shut off from one 
end of tbe cylinder, and admitted to tbe other but this 
will not give excesrive speed If it Is not shut off at 
both ends, nudie an adjustment that will give the desired 
result, but do not change tbe comparative point of cut 
off, for if they are even they should not be changed, and 
If the condition of the valve gear in this respect Is not 
known, an intelligent change cannot be mi^e. It to 
usually possible to set the stop motion without changing 
the point of cutoff but on tbe other hand there are ways 
whereby both can be changed together, and It is plain 
that ought to be avoided 
Fig 10 illustrates this point and shows the gear for 
ojieolng and closing a Corliss steam valve Tbe reach 
rod A IS adjusted so that when B Is carried upward by 
the lifting arm, it wlH strike the knock off cam O and 
the latch D will be unhooked and the dushpot will close 
the valve If the flybalts of the governor of this engine 
should fall to a lower plane than at present, tbe reach 
rod A would be carried to Ihc left and the safety cam 
B would move toward the right hand striking B and 
preventing D from hooking on Consequently the valve 
would not open and no steam could pass Into the cylin¬ 
der It Is possible for tie vaUe ge^r to wear until J 



to no longer in proper position to prevent the valve from 
opening A careless or thoughtless engineer will loosen 
the Jam nut F and lengthen the reach rod until E will 
perform the duty for which it was designed This action 
CAAses C to be moved from Its proper position until it 
no Umger disengages D at the rlgl^t moment, resulting 
In AB uneven cutoff for tbe engine, assuming that It was 
even before The correct way to to let F remain as It to, 
and loosen nut O and slide E Into proper adjustment and 
then screw 0 tightly down upon it 
An automatic stop which Tieeds no attention from the 
engineer when starting or stopping hia engine is shown 
In FJg 11 The pnll^ A rides on tbe governor belt 
The brit-crank lever B to kept In the position shown 
hf meAhi of the tong vertical rod 0 as long as the gov¬ 
ernor belt remains In place The flybalto and center 
weigbt are In potltton to give tbe longest point of cut 
off to toe stoam valves, as the projecting pin D rests 
iqpdn B When the toad to reduced, D rises, but B re- 
nii|tos in posHhm If the gtoemor belt breaks, A falls, 
a %l Alsu towered and a If earried toward tbe right, 
tlmrefoto X> goes lower i)Mn riwwn, and steam to shut 
«f beeunw fbe iteam tulves Ma not hook on and tba en- 
gm rinpfl, Ati toaportant fcatore ^ tbto device to that 
tf 0 II pm «poh outot It wm not be shut 

09^ On Uto mbir mAk fi omtoe to iw 


vohe for lack of lubrication or any other cause, and 
the belt imalns on tbs pulleys, steam will be admitted 
full stroke to tbe cylinder, caosliig excessive tnerease of 
speed, 

Another stop to shown In Fig 19 The governor to 
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shown with a medium load on the engine The pulley 
P rides on the belt and during ordinary service this 
policy docs not change Its position, consequently the 
slott^ rod O to practically stationary If more load 
is added tbe center weight Is lowered also the right 
hand end of the lever H the opposite end of which 
moves upward in the slot The lower reach rod / moves 
as indicated by the arrow If the load becomes lighter 
the centerwelght rises and tbe upper reach rod to car 
ried toward the left, shortening toe cutoff The same 
action takes place when the governor belt breaks, be¬ 
cause F falls, and tbe slotted rod Q to drawn down until 
the end strikes t)»e pin in the bent lever B the 
of which to to force the center weight upward shorten 
log the point of cutoff until it to reduced to sero and the 
engine stops ihc (ollar L must be set high enough to 
allow the center weight to rise as described but no 
higher As the flyballs rise to operate tbe stop motion 
the pulley F and its connecting levers must be heavy 




enough to overbalance the center weight, flyballs, etc 
With this gear the knock-off cams arc utilised for safety 
rams, but only one set to required to both operations 

Fig 13 represents another stop depending on an Idler 
for its operation As long as the belt supports this 
idler llic engine cannot be shut down by an overload 
b it when the belt falls the cam A U reversed, and ii 
no longer In a position to support the center weight of 
the governor, consequently when It falls as low as pos 
sible, the valves remain closed and the engine stops Tills 
device acts quickly because no load Is put upon the Idler 
and all of the roechanlsni connected to the idler tends 
to carry It downward when the belt breaks 

A flyball and center weight governor attached to an 
Ingenious device which operates the cutoff mechanism 
also the stop to shown In Fig 14 The main parts of 
this device consists of two disks designated as rear and 
front, both of which are hung at the center The rear 
disk A to attached directly to the governor by a ver¬ 
tical rod The front disk B operates the two reach rods 
Under normal conditions these disks move together ond 
transmit the motion of the governor to the cutoff 
mechanism 

The flvballs are shown In position for a medium load 
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on toe engine. If the load to reduced the balls and 
center wtlg ^ move npward, rotating tbe disks from right 
to le^ Ale dtmonetrates that if 0 and Z> are carried 
to tbo left the entoff U shortened, therefore if they ere 
mried Ut the etena vatoee wflS not open In- 


creaeing the load causes tbe center weight to fall, car 
lying A downward until the pawl if rests on the od 
justable screw P, causing B to release the front disk 
which to quickly thrown to the left by a strong coll 
spring This action rolls tbe cutoff cams until they pre 
vent tor steam valves from opening But one set of 
cams to used to designate the point of cutoff In regular 
service, and to prevent the valves from opening In case 
of accident to the governor, without raising tbe center 
weight 

To prevent the stop motion from operating when the 
engine to shut down under normal conditions, a pin to 
inserted Into both disks, thus locking them together 
When tlie engine Is started agai i this pin js thrown 
out automatically thus making it Impossible for tbe en 
gtneer to leave it In place, and render the stop useless 

A more complicated form of stop to shown in Fig lA 
Ihe rod A corresponds to the ordinary side rod on a 
governor, except that its length to variable and to shorten 
this length to the sole object of the device because this 
section throws the ordinary reach rods to their extreme 
position and steam cannot he admitted to the cylinder 
The cnlarge<1 part of the rtwl B Is hollow and fltted with 
a strong spir^ spring whuh tends to sborlrn the rod 
but the pin C extends Into this hollow part and prevents 
the operation of this spring 



Suppose that the valve gear is deranged and the en 
gine starts to “run away llie flyballs rise carrying 
the spring supported lever 0 upward until it strikes the 
stationary stop h As D is (kpressed I y this action 
6 is withdrawn from B and the inclosed sj irnl spring 
draws the reach ro<i lever upward shortening the jioini 
of cutoff to scro (without (urrying the flybalto higlicr) 
and as steam cunnot enter the cylinder tlie engine 
stops 

During ordinary service the rod F slides freely in the 
plate without Interfering with the action of the governor 
in regulating the engine spc<d However if the belt 
runs off the flyballs drop to a lower plane and the mov 
able part of tbe device Is lowered until F rests up n (7 
thus pulling D down as before drawing O outward and 
allowing the concealed spring In B to draw the reach rod 
lever up until the point of culoff becomes shorter nnd 
Anally Is redutrd to xero btupplng the engine When 
preparing to shut down the engine In regular service, tlw 
stop is rendered inoperative by adjusting the plug IT 
thus enabling the engineer to stop and start ot pleas 
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uri AVhtn llie engine is startul again the flyballs rise 
nnd liberate D which uctlin throws // back auto 
matically into the position shown 

A very simple device for ojK*ratlng a stop is shown 
in Fig 16 As the flybalto drop tbe rod 4 ts carried 
toward the right by means of the bell crank lever B 
and this prevents the steam valves from opening A 
slot Is provided In the frame for tbe thumb nut C al¬ 
lowing It to move frrclv vertically as long ns it remains 
111 the position showm but if It Is turned at right angles 
to this position It cannot pass through the slot While 
turning the thumb strew prevents the device from oper 
sting In case the governor belt breaks It to necessary to 
do so in order to operate tbe valves while starting and 
ahutUng down the engine If the thumli nut to not set 
In the running position the device Is no longer a safety 
attachment 

Fig 17 illustrates a governor which is set low on the 
engine frame The pulley A Is driven from the crank 
shaft by a belt and bevel gears transmit motion to the 
vertical shaft, on which Is mounted a pair of flybalto 
Inclosed In an iron case B If this belt breaks, the 
flybalto come to rest, and the vertical shaft is drawm 
upward the revolving collar O moving with it, thus 
turning the side shaft D through part of a revolution 
This action prerente tbe steam valves from opening 

This stop win not operate while the hand lever B is 
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In the position shown, because It prerents 0 from rising 
but when given one quarter revolution (7 U at liberty to 
rise A daahput O prevents 0 from rising and falling 
rapidly 

Another type of stop and Its operating mcehanlsin Is 
shown In Fig IB Two views of the tipping device are 
shown at A and B A shows the position taken with a 
light load on the engine The half-circular plate 0 Is 

carried by a short shaft i hr rrath rod P rests upon 

the pin / and is held there by gravity ulso by action of 
the link Ihr pin O is set Into the rtath rod and ff Is 

a Himlliir pin set into the plate C Therefore the stress 

upon till rod in the dirctllon of the arrow will bold H 
more HnnU on llie pin 7/ 


If the fovcnior belt breaks* / k lowered Into tlie slot 
In the moveable collar K and the action Is further Ik 
lustrated by B The plate 0 has tamed toward the 
left until the pin & is lower than pin P, caoslnf the 
link to reverse Its position, thus moving E toward the left 
twice the length of the Unk^ which Is suffletent to operate 
the stop 

A stop operated by electricity Is shown In Fig 19, 
used in connection with a Corliss governor, but it is suit¬ 
able for several other types of valve gear Steam at 
boiler pressure Is admits to the angle valve A, which 
Is closed under nornul conditions When the crank¬ 
shaft speed exceeds the limit for which this stop Is set, 
a special governing device closes the electric circuit B 


and tbe anaatum <r rrieaaai the P 0^ 

aBm steam to 4^ A, when it paam tlvoni^ 
ebade vah« II into tto vertical cylinder F, eaastof wa 
plstoti a to rise and m sod fl* to Uft / tmtU ttai «ek 
lar X prevents it from going Ugfaer, thus rslttog tiie 
gytmBs to their highest p^tkm, and rolling tha Imodic* 
off cams on tbe vslve gear so far around that they pro¬ 
vent tbe steam valves from opening 
When B It replaced, A is closed, and by opening the 
drip t all pressure is released from Ft thus allowing 
the piston O to resume tbe position shown, wticn the 
stop motion Is ready for service. Then the throttle valve 
is closed, the steam valves booked up, and the engine Is 
ready to start 


The Exploitation and Culture of India Rubber Plants 


Ijiv MKiess of India rubbtr < uUun or tvtn of tbe 
(xploitiitlon of wild ]d lilts In not always trrtaln It 
dijxiuN n|H)n a great number of luiiditions which have 
not rectivid the attention wIiilIi Ihty diacr^c Ihe prob 
Uin is om (if great tmiphxlty I he India rublirr plant 
U not a single speurs Imt llicrp arc iii my plants native 
in various pirts of the gloln from wbkh India rubber 
can bt ol)tutMd and every tropbal legum has Its ajiccinl 
Indigcnoiia plants Cnn all of these l>e txplolttd or cul 
tivated proAtaI>ly or slioiild one Ih selected for cultlva 
tioii Lverywliere Mould it be better to abandon the 
toilealon of wild ruhlw r and to cultivate new Indigenous 
or foreign si>ctus? Many African colonists do not hcsl 
fate to rtply that the cultivation and even the rational 
exploitation of ihc native rubber vines should be aban 
donrd and rtpluicd by the cultivation of the Brasilian 
spCLics Ifev«a and Manihot Ola^wvn whith they regard 
(IH superior in many rcsppcU to the African rul>bcr tree 
I iinfHtnm elaittrn {Kickxta eUtMtioa) In Java and Brit 
ish India th( t ulllvatlon of tlie / irui «h^Hra Is gradually 
iH-ing replaced by that of the Iffivea whnh has l)e< n 
]daiil(d largely In the Federated Malay Stales and the 
Straits Settlements Mons F dc WUdeinan the curator 
of llie Imlanlcul garden of BniHsils, who dlscussca these 
questionn In L<i Aafura upprovi s lh( extension of the 
culture of the Utvea but not tbe abandonment of the 
culture and txjiloltallun of suitable Indigenous plauts 
He bupporla this view with regard to Africa, at least 
by IJic following considerations! 

Iropkal Africa produces a gr<at variety of India rub¬ 
ier plants InduHlng vines whi(h contain rubber in their 
stems, roots or both; herbs whkh contain rublier In their 
roots or tubers only and trees from which rubber can 
lie obtained by means of incisions in the bark In all of 
tluRC three groups wc find productive rubber plants wbkh 
have lH*tn exploited by tlie natives, In some cases long 
be hire the ^>erlod of Furopcan colonisation No one of 
these plants can hr cultivated everywhere for the dlfftr 
pnt sjMuits refpnre different conditions of life Hence the 
choice of a sjiecles must be made carefully and no species 
foreign to the region cccn If Indigenous to the continent 
shoukl Ik planted cxlmslvelv before preliminary experi 
ments lia\e Itecn made not wllh a few plants but with 
several hu^drtd'^ at hast Ihc plants iK-havo \ery differ 
enlh nttnrdhig as they arc cuUkalid singly with great 
um or plaiilfd closely In large numl>rrs llic dense 
plantations ar« subject to dlw ascs and require many 
pn < autiuns 

ihe plant then sbonld he suitable to the region and 
conseqnpntlv It is desirable lo piopagale tlie native spe 
CHS In Afruii In jurllcnlar (irtuln >lnis known to be 
extr< mcly produt ti\< should I>o c ultiiated 

Another iinporlunt qucstlun is that of Inlxir If the 
culllvatlon of Ihc Iltnea Is profllablc In the Malay StaUs 
and Straits Settlements It might lie thought that it would 
l>e equally proAlnblc In Africa where the climatic con 
dliiuns art scry similar In Africa however we do not 
ha\e the same class of laborers Tl>e cwilles of Java 
and Ceylon arc unquestionably much more competent 
than the African negro* s with rare exceptions The pro¬ 
duction of India rubber from tlie lievea requires not only 
the comparatbely simple work of cultlvallon but the 
very delicate operation of tapping or bleeding In Asia 
this oiwratlon Is performed with a minute care which 
cannot be expected from African negroes, unskilled In 
work of this sort and averse to regular work of any Irind 
Ihc very life of the plantations wcxuld be Jeopardised by 
putting them In the hands of unsVlUed workers. Hence, 
until the nalkrs ha\c become more clvllircd It would be 
better to allow them lo treat the Indigenous rubber plants 
as they ha\e done for many years, meanwhile establish 


Business Aspects of the Question 

mg, in suitable pla(>es where laborers are abundant and 
can be watched experimeutoi planlatlous, which may have 
a great Influence on tbe ec^ncnnlcal future of tlie region 

In the Belgian Congo extensive cultivation of tbe JTavsa 
is being earnestly advocated, although no cxmimerdal 
company has yet undertaken this culture on a large scale. 

1 lie sanguine expectations are based on the few successful 
results obtained In experimental plantations but the 
economic value of the cultivation of any particular species 
of India rubber plant can not be deftnitely fixed without 
observations extended over from S 000 to 5,000 trees. This 
does not mean that it Is necessary to abandon the culti¬ 
vation of the H§v$a in Africa and every other region 
where it Is not indigenous Extensive cultivation should 
be commenced however, with the native vines and the 
Funtumia When favorable results have been obtained 
from many large plantations of 7/ersa we can Judge 
whetlier It Is necessary or desirable to substitute the 
Brasilian plant entirely for the native spears It appears 
probable that the native plants will maintain their super¬ 
iority Fvrry tropical colony and Indeed, every country 
and evtry natural division of a country should remain Its 
indigenous products 

Another Important question concerns the method of 
extracting the latex from which India rubber Is obtained 
We do not yet understand the utility of the latex to the 
plant Is this liquid which contains various useful sub¬ 
stances a waste product of no further use to the plantP 
Is It a means of defense against enemies or does it con¬ 
tain Ingredients which again enter Into the life of the 
plant P There is probably some truth in each of these 
hypotheses At all events, the removal of the latex 
always causes a disturbance In the life of the plant, 
dlmlnitihlng Us vitality end power of resistance to disease 
In all intensive cultivation, diseases are constantly be¬ 
coming more virulent and the pathology of plants is 
becoming a more important science to the agriculturist 

Numerous experiments made In the Straits Settlements 
and the Malay States, appear to prove that the only 
jiracllcal method of exploiting the //srso Is by means of 
the ‘half herringbone** system of Incision deepened 
daily or every other day In this manner all the bark of 
the trunk ih removed In a time which varies with the 
Rklll of the workmen The bark Is gradually renewed but 
tt time arrives when only a very small portion of the 
original bark remains The operation Is then recom 
incnced on the new bark which Is usually four years old 
1 he primitive bark Is generally seven years old when the 
first Incisions are made The cultivation of tlie Tfseaa 
has not continued long enough to make it certain that 
this riicthoil can be purbued indefinitely witiiout destroy 
ing the plantation For this reason It appears more 
advisable to employ the rather brutal process which li 
sllll used by the natives of many tropical regions, and 
whuh consists in felling tbe tree at once It Is an error 
to suppose that this barbarous method nrccssarily de¬ 
stroys tlie rubber plantation or forest If the natives are 
allowed to fell every rubber tree they find the number 
of productive trees will certainly diminish, but If the trees 
to be felled arc selected with care or even if the natives 
arc given a free hand without being urged to excessive 
piwluttlon the young growth will, after a certain number 
of years, form a pn^uctive plantation Rubber vines 
also should be cut off, Instead of being tapped 

The Idea of extracting rubber from the bark of the 
Fsmfumki by a mechanical process appears to be doe to 
Prof Warburg of Berlin This method has been aban 
doited In some districts It has recently been taken up 
experimentally with excellent results In French Africa. 
With tbe Faafamia then regulated fdUng and mechani¬ 
cal extraction of the rubber from the bark appear cap¬ 


able of fnrnislung a maximum quantity of rubber and 
also of Insuring the maintenance of the plantation by 
natural growth 

We know that India rubber can be obtained by mechan¬ 
ical processes from all three groups of African rubber 
plants, herbs, vines and the Fvnfwmia tree and for trop¬ 
ical Africa in present conditions this method appears 
preferable to any other 

Still another question of very great Importance con 
cems tbe capital required In tbe cultivation and exploita¬ 
tion of rubber plants In tbe Malayan Peninsula A hec¬ 
tare (BYm acres) planted with TTsesa trees Is worth $^600, 
even before the plants are old enough to be Incised The 
same land a few years ago was worth only $100 In 
presence of such fluctuailuns of value the economic condJ 
tions of cultivation are totally changed, and another argu¬ 
ment Is advanced In favor of the exploitation of native 
species, which requires much smaller capital Mons 
B renter says that this excessive increase In the price of 
India rubber plantations reacts In favor of the wild rub¬ 
ber of Brasil and Africa It should be noted here that 
the Brasilian rubber producing States are not only seek¬ 
ing to exploit the natural forests more rationally, but 
are also encouraging the formation of plantations of the 
Tfeesa which should succeed on its native soil better than 
elsewhere. 

It Is certain that the world has room for extensive 
plantations of rubber trees and that Immense quantities 
of rubber can be produced and used to advantage; but 
it Is equally certain that a day of overproduction will 
come sooner or later If all the yoong plantations now 
in existence shall In a few years produce as abundantly 
as the old plantations, overprodurilon is Inevitable and 
near The constant developments in Industrial chemistry 
will Intreose the employment of regenerated and Inferior 
rubber, perhaps of substitutes for rubber, and this will 
naturally lower the price The date of this overproduc 
tion does not appear so near when we note that a large 
proportion of the trees now planted especially m Eastern 
Asia, are unproductive, owing to errors in cultivation and 
in sdection of plants and soil Mons Brenier proves 
that the competition which U bound to come will leave 
In existence only those plantations which have been estab¬ 
lished In the best cultural and commercial conditions, and 
have received the greatest carr In selection of plants, 
cultlvoUon collection and preparation of rubber, in tbe 
prevention of disease and In the maintenance of a force 
of competent workmen In a word, the successful com¬ 
panies will be those which treat their trees most sden- 
tlAcally such as tbe larger companies of the Malayan 
Peninsula, each of which maintains its private staff of 
chemists, botanists, mycologists, etc 

An attentive examination of tbe numerous problems 
presented by the cultivation of rubber plants only serves 
to show the depth of our ignorance In regard to the 
htstoryi life and proper cultivation of these plants Every 
country whkh Is directly interested In the production of 
rubber should give serious attention to the study of local 
production and should establish botanical and chemical 
laboratories, working In harmony with tbe experimental 
plantations Holland has long followed this excellent plan 
and some English colonies have also founded laboratories 
Within a few years Germany bift established experimental 
plantations and laboratori^ In several colonies, and 
schools of research and Instruction, devoted espedally to 
rubber culture, have been opened in Berlin This exann 
pie will probably be follow^ in England The complex 
problem of the rubber Industry can only be sedveo by 
emutant harmonious oo-operatlon between men of sokDce 
and men of practice. Tbe solutioo will not be obtained 
in a riwrt time —La Botors 




WHot M*n Do wr&tH TH«lr Deed 
To M vNv persons, death Is incomprehensible Fven 
ciMlirefl men shmlder at the sigtit of the dead face of a 
innn w host mental |M)wers lia\ e won their admiration 
Deatli Inspires still dc^iier awe In primitive peoples, who 
regard It as the woik of supernatural powers, invoked by 
sorcery If a iMelU hirms or a moth flutters about the 
corpse the iuswl is l>rluve(| to liurlwr the soul that has 
left tlw body riir methods uf disposing of the dead are 
hased on llieac belle ft. Ihrsc methods wUi be copiously 

Illustrated at the approaching International Hygiene Ex 
hlbRlon tn Dresden The following notes are quoted from 
Hygi^ia tbe Journal of tbe exhibition 
Tbe dead person may be regarded as a friend or as a 
foe, and tbe treatment of tbe corpse varies accordingly 


Almost all races, even the moat primitive, render some 
services to the dead, if only for the sake of performing s 
duty and escaping post mortem vengeance The Tas¬ 
manians believe that the souls of the dead migrate to 
planets hence they deposit corpses In boUow trees This 
practice suggests the origin of tlie cofin It is often con¬ 
sidered essential for the dead man to rest in hli native 
boU Hence migrating tribes have carried some Of the 
home soil with them In their wanderlngo, for filling graves. 

Ibese are some of the friendly oAces to the dcadi 
When the spirit of the deceased is feared as an oiemy, 
tbe treatment of tbe body Is veiw different In mapy cases 
it is left Mng la the bouse of irideh Is then tlgbt^ 
closed and shunned with sttperititious awp. Tbe Idea of 
separating the dead from tha IMa$ la npumd stfll aora 


clearly by the practice of fettering tbe corpse before bar- 
lal. in this way the possibility of return to life is sup¬ 
posed to be prevent^ The practice of cremation Is 
partly based on this fear Of tbe dead man’s return. The 
ashes or unconsumad bones are usually Inclosed in a salt 
able vessel The custom of exposing the corpse to be 
devoured by wild beaU and birds 1 $ still practised by tbe 
Parsees. It Indkates a high degree of contempt and anav 
■Ion. Tha body la rendered quite h a rml sss and tiia wedUft 
powers of tba deceased are compelled to seric refuge hi toe 
sharers of the feast The disposal of tbe deed serveb to 
IQttStrate tbs general law that tbe appeton^y Imj en lc 
pjrecanthmi of prin^tive races are toanded u of 
demons egd soreeient Ttol Is to sotiie egtob^ Pf 
aHT of ficdtotoc to ititotab 
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SKearin^^ SKeep by MacKinery 

How FrencKmen Have Improved an American Invention 


SoMB Bgrlcoiturai operatioiu which can be accom 
jpUtbed rapMly and perfectly by machinery are atlU 
performed ahnott everywhere by hand, with very priml 
tire tooZa. The machines devU^ for sucfi work are, In 
general, employed only in large establishments, as they 
are too ooitly for small farmers and are otherwise 
onsultcd to their needs* Some machines, however, are 
moved from farm to farm, so that they may serve all 
the farmers of a district In France, this expedient 
appears to have been adopted first in the case of dis¬ 
tilling apparatus Itinerant threshing machines and saw¬ 
mills are now common 

A similar mrtlHxl has lately been adopted for 
•bearing sheep and the work which formerly occu¬ 
pied weeks can now be accomplished in one day by a 
portable apparatus Machine tools driven by a crank 
and flexible transmission, have tong been employed for 
shearing sheep and clipping horses This device re¬ 
quires two men fur each animal shorn, one man turn 
Ing the crank while the other applies ttie shears or the 
clipper but it expedites the work, clipping a horse in 
one hour and shearing a sheep in five luinutcs, and it 
■pares the animal the wounds which are frequently in 
dieted by band sliears An electric motor can ad 
vantageously be substituted for the man who turns the 
crank 

A great advance has been made by the Introduction 
of an explosion motor capable ^)f operating several ma 
chines at once A wagon maker at Galssy in Cham 
pagne has constructed a traveling sheep-shearing es 
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tobUshment equipped with i. ti or even 10 shearing ma¬ 
chines, driven by a single motor 1 he apparatus has 
been employed with success on the flocks of Cham 
pagne and it attrncted much attention at a recent 
agricuitural exhibition It is mounted on an ordinary 
four wheeled platform truck 

A small gasoline motor, of 5 horse power, drives a 
borixontal shaft, to wliich each of the shearing ma 
chines Is connected by the flexible transmission dc 
■c^ribed below The car is furnished with benches on 
which the sheep arc pint rd and with a rcmo\ able 
canvas roof 

The shearing maihincs are arranged in pairs, to 
right and left of the dnvmg shaft, to which each 
machine Is connected by un arm composed of three 
segments Joined In 6U<^ a manner that it can be 
moved freely in any direction. Two of these segments 
are tubular and contain an eudiestt cord which passes 
over a grooved wheel on the driving shaft, and a 
second grooved wheel, carried by the shearing machine 
Iho transmission Is Ulustroted by Hg 9 Ihe tubular 
segment D and E are suspended from one end of tlie 
solid rod B which carries a counterpoise O at its 
other end Ihe tubes D and f arc connected to the 
rod B to each other and to the shearing machine T by 
the universal joints F O If W hen the particular 
shearing machine shown in the Ulustrailon is not in 
use the weight of the counterpoise C causes the rod B 
to stand nearly vertical in which position it releases 


the clutch which connects the grooved wheel P with 
the driving shaft and allows this wheel to stand idle 
though the shaft, driven by the belt U may be rotat 
ing and operating the other macJilnes In order to bring 
the machine T to the sheeps fleece it is necessary 
to pull It downward depressing the rod P to a posi 
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tion in which it clutches tlic wlieel P to the driving 
shaft The rndJeSH cord pusses over two guide wheels 
i at ibo first joint P and over two smuUer guide 
wheels at each of tiie joints O and II 

The shearing mucblne is Illustrated by I Ig 1 Ihe 
two parts of the endless cord, after traversing the 
tubular handle of Uie implement arc guided i>y two 
small wheels O II io a large grooved wheel A pin 
placed eccentrically on the face of this wheel, engages 
wliJi a fork on one end of a lever the other end of 
which is attached to the toothed blade P Hcnco the 
lotation of tlie wheel gives a reciprocating motion to 
the tootlied blade wliicli slides over a fixed comb os 
in an ordinary clipper 

The shearing car shown in Fig 1 carries six sliear 
Ing machines and a set of machine tools for sharpen 
ing blades and other piiirioscs As each machine can 
sliear u sheep in fi minutes 790 sheep can be sheared in 
a day of 10 hours—La Aafurs 


indicated by tlie dial of the balance, would at first in 
crease, as the descending object approached tlie deeper 
and denser strata After passing a certain depth, bow 
ever the weight would begin to diminish, and It would 
continue to diminish to the center of the earth, where its 
value would be xcro, because the tbjcet Would there be 
njually attracted in every direction, 

Ihc presaure increases enormously with increasing depth 
below the earth s surface It must be alMiut 300 000 
atmnaphcrcs ut a depth of 400 miles (1/10 Ibc earths rad 
ius), 4,000 000 atmospheres at 3 000 miles (half the ra 
dlus) and more than 100 000 000 atmospheres at the 
center At such pressures the materials of the earth, 
though heated above their melting points, are proliably 
quasi solid and as rigid as glass or steel Hence the 
velocity of propagation of vibrations must excwl tlie 
velocity of sound in ordinary solids such as cast Iron, In 
which It is 30 000 feet per second 

Directed Wlrelea* Tele^rapHy 

luB Bellini-iori s>stcm of directed wireless tclcgrajdiy 
is now In praiticul use un land and sea, aciording to a 
Utter addnshrd to Nature by the iiiventois and has 
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Thw Interior of the Earth 

J iix interior of the cartli is scarcely more ucceHsiblc 
than the stars to direct experimentation and is Jess known 
through valid indirect evidence Some information l 
given by earthquake shocks which though local in origin 
sJmke the whole earth By cvillating the records of seis 
mugraphs in various places it has been learned llmt the 
velocity of tlic eartliquuke wa%e Is 3 or 4 miles per serond 
in the upper strata of the earth and more than 10 miles 
per second in the central nueJeus The earth as ft whole 
may be compared to a great spherical bell which when 
struck makes only two or three cxiniplclc vibrations per 
hour As the note emitted by a piano string dejiends on 
Its length, thickness and tension, so tlie note of Hit 
earth bell and the velocities of waves m its different parts 
give some indication of the state of the concentric strata 
of which the earth is composcfl 

Tlie information thus obtained is very incomplete and 
scientists have endeavored to fill its voids by means of 
various plausible bypothcacs A review of our present 
knowledge of the earth recently presented to a 1 rench 
scientific Bocicty contains two remarks of especial interest 
concerning the variations of gravity and pressure In the 
earth fl InUrtur 

If m shaft were sunk vertically to the center of the 
earth and an object, suspended from a spring balance 
were lowered down the iihaft the weight of the object, as 


gl\en entire satisfaction At Boulogne Prance, the sys¬ 
tem has l>ccn in conimuotjs operation since fanuary IfllO 
It works perfectly and has rendered great service to 
navigation llic slutioii uses a wave length of 300 meters 
(004 feel) and a range of 300 kilometers (186 miles) On 
shipboard a special uppllcatlon of the system is made so 
that the position of the vessel can be determined In foggy 
weather liy means of the coast wireless stations The 
position is thus found as accurately ns It can be deter 
mined by the ordinary usual methods in clear weather 
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h tiN. uimJ llu dliKHinii Htliig awitefa aafety 

Way ft Fay BMOSi 

Gama antaraiqa W W Duucan fttgitldT 

Game opparatna, J hi miug yft6,lM 

Game board W U DauHng MA TM 

Garment Otter 1 M Bond B^OiJ 

Garur man a W ii Joboanu OftS^HM 

U a aud air mixer U iJanhitiet MM 3M 

(. aa coutaiuer luaure it U Campbell 0H6,ilf& 

Gaa geu rator aeetylene W J Wyatt 006 116 

Uaa Ir a atm apli rlu H A Kueblg 0^907 
Ga light lug apparatua ll H Dlxule 
Gdb plaut and etigiiie auction 1 H ft T 

H Uawald Jr ^306 

Gaa nntdiK era water ragnlalor fir vuc 

tfuu, 1C Laudgren M5 &1B 

Ga iPHluicrv wurking updraft J Field 

li g 96e,fi74 

Gbb l gilalJ W A. Ba hr 900 841 

I IN J g jintur automatic W A Baebr fiM iH 

Gum a device f r taking uolature or utber 

vaiKira out uf U W Ariuild 865 806 

( ate ft Cuwell 966 268 

G(ur I uu mlaabm, G B we 996 847 

G ar variable QuUl liFJFrtr 966865 

C urH meuua fur r mu lug air from by 

draullc tranamlaalun U Ulaermaiui 985 986 
Gearing U Hoanor 986 941 

Gearing Baftlng A. Jubiuwu 986 9U6 

Giarlug reverBUiff A K ftcbmldt 986 846 

G (teratur A«a Gaa geueratur 
GIbiw artlclca, drawtug tmllow F L. 0 

WaOaworth 986 866 

Gldaa Qower blocka mauufacturlog T 

Davldaou 965 785 

Glau teeming apparatua J W Orulk 

hank 966,788 

( laaawar manufa turlug ft. A, Gtllloder 9^3M1 
Gluv a cleaulog kid or Tvatber it Dung 

alia* 986 072 

Guv ruur B L. Nau e 966 Uffl 

Grader ruad A K Hkuw 966.431 

Gravel or ore acreen F J Uoyt 985 6U0 

GrlmlUtg aud iKillabUig whaet # J Tone 986 246 

t nil, dinar ntlal recuTl, K iJauaau r 986,387 
Gu act expanding J W Hardewty 686 055 

Itaoim r attachment M U Mall ry 966 186 

ILiuum r, pQOomatk C U Frencb 966 160 

llaoimocka and th like aupport for Flta- 

oer ft Uanacb 896 S76 

Uameaa atUclunant D L. ft W M Ktdau 986 006 
Harrow b W Ci'uaamau 965 880 

Harrow ft U Uawklua 866,066 

Harrow ttxjth J Whlppa 965 S71 

liarveater beet B K Hbaw rolaaue 18 216 

liarveidor urn W U Morrla 866 

Hanrewter curu. it F SmUb 966,236 

Harv ater loader urn. FAB H C ft 

U L FJ bach 985 982 

llarveatlng and beill galherlog nimcblue 

cnlton O 0 Moogbtou 986 059 

Hat pin lady ■ H Coulgrava OM 876 

Hat plu aafely attachmeut C C. Bchmldt 986,2.5 
Hat preaa puwer U A Dlngaman 885 773 

Hat trlmmlug ataud J H iMuUk 986 412 

Hay loader Hhipley ft Challuuer 886 230 

Headlight dirigible D I Harrell OSS 996 

Jle-adligbt fir cam. autoiaatlcally cun 

tnilltd. W H Waltx 886,106 

nt^ater aoj buUer cuuibln d F A l>caay 085 787 
Hluge and couv yer magaxlu Faruawt rth 

ft Keed 085 890 

Hinge apriug A Dice 985 iJO 

H rao nleaN r C Howards 98^097 

H raehalr f ra a bundle to a wrapping 
U vl e aiparatok tor fue'dlng O 
Hauael 986,386 

lUnreahue A Both Jr 086 2*20 

H me iji| p] allACbmeut rubber J ft. 

Halt rwn 066 061 

H m> but off D H, Kellam 985 911 

H t air Intnkf K H Bullert 966 357 

I ereaui *uu pa king man r r Ij. 1 

W Ntllng 080 870 

II lln Ul I r KniiKKly ft Carlwn 086 006 

lu uiai r c W /Imnmr 965 964 

lucubalur U W H CnOib 9H6 H07 

JuculaturH broud ra t eleetric h ater 

for G M Curtis 965 068 

Indi ator See Boiler lavel Indicator 
ll 11 ator Harlen ft W rtb 065 855 

lull Ht r D Cr liuan 986 046 

ludu Hun r( 11, R Nailay 986 OSS 

lliMKt e-ultce tiug ma blue A Mavk 986 106 

luNuIttttng cup J O Ibelpa 880 218 

I i luai ccmbuMtloti eiigiDO Bruwtt A 

111 kmnu 886 SS3 

liiterUBl umbiiMltuu mutur, k Fabcl 985 788 

Iron uianafacture It B (Wuabau Jr 986 AuU 

liiignti n syar m 0 11 vuu 11 brnetetu 986 00.1 
J ll t r r ; n la am the Ilk D B Hunter 9H6 *0 
Kllu h K G IdMmIth 085 797 

I ll mat gru| bit anaratus H Bcisebab 986.316 
Kulf gl ard for plnuenj and the like ft 

Imvla 960 788 

Knill-d fabric H W He«tt 98. 846 

hi lull g ma blue B laquelU UK- 9 7 

Knitting innebln cln ular ft. 1 a luette 9N5 ty H 
1 u braduig m i bin 11 J guuntbUHCb 9H6 313 
iHUp F Lung taff DK* 815 

{.amp curd adjuster W K, and G Hag 

Mtnm 966 383 

liimi gas I J 1 Itl Jr 980 300 

Ijimp aiuid*, I eniui ft Abrannon 985 9*28 

lamp sock ^ lucsnd aceut u J Caalon 

gtiay 086139 

Umi vacuum tnlKi D M Stoora 986 104 

Iwinpa flu conatructhu for atgual R EL 

Urnckner 086 043 

Iwt h window G Kri 966 103 

Jawu aprlnkl r G F Ntlaaon 980 301 

I vel water H H Weym* uth 996,108 

I irtlug Ja k W F BlghtmLre 986,40ft 

1 Ight fixture M F FlukeUteiu 980 *>74 

I Iqnld dlfpoi alnr device J H CUamp , 886 381 
I f )Ul In ml unTi g or evaporating U fi 

CorlUA 086 365 

!.< a ling ni I arutu F J N'cfo 965 926 

l4rk ll G \ eight 086,829 

I k waNlur ( F Beers 985 TT2 

I t Ul tlvn tru h aamler J II Uanlem BM 188 

I g klUlug aul I adlng apparatua, 0 

W Hu sill 068 042 

Jan tn W J LiiLloii 086,073 

m at I luuHuu 1 llmk ft ling 990,315 

Mugnit tirtiiig H loth 9M 316 

Mull bag rad her J 1) Ion uard OM 398 

Mall ciiut I Kbrll h 985 088 

MuM craut K A BobUtaon 096.814 

Mull delivery devlc# rural O V Kinney 

966 01) 986 013 

Mark t (iiiutatlnn lodlCBtnr Cbapniau ft 

Rub rtsou 086 045 

Mat h I Him t ft beniwead 085 888 

Mai b oplint cleaning ma blue, M ftan 085 844 

Mathrmatlcal Iniitrnmcnt It O lAtxliead 085 078 

Mattress frame F U Gale 086 053 

MmisurUig devIcK*. ft. Mynacs 086,178 

Miat atuT vegetabl cutt r A Haas %86,166 

M at cake molding ntnnsil Reaulha ft , 

Bonin ^ ItT 

MogaitKne K B Cathar 086 180 

M tol found r a fluak W J Keen 086 ITS 

M lul suwlng and t Immlfig maiblnr H 

G Miller 080 838 

Metallic Hands or uceutrai ai r>du4t1 n 

plant for treatment f G F B mlnll 9H6 o86 
M ter b* K tuu T W Murrla 0M6 107 

Milk cooler M M Freeman 066,279 

Minnow trap trauepureut knockdown J 

A Smttb 086 040 

M tbm releaa* and I t back F Howard 086 006 
Mutlvo power metbol and apparatus for 

Keefer OM oBi 

M tor control ayaDm B L. Qaln gr 096 377 
M tl r cyHe drive mccbanlam B 0 An 

dersrto OU 

\l tor rmlaUon electric A F Pteper 065,083 

Nuuil>erlug iM W H ftmltb 086 234 

Nnr lock, M P HrUagWin 095 836 

Nut lock, G W Wblteman DA6.UO 

Nut lock, A Rabn 086Jtl7 

Nut lock, W A Wbltney 886 955 

N t tapping SMblnc O F Mesabifer 866 837 

nil bBrner A Klein 086,067 

Oil can n. H No^le , oSloSo 

4>tl <J*jractlo| ftpparatM. ^Tgaer ft 


OH A, ^ 

Om Mid tfta like MOnlif ant aggiwftet^ 
^ » *>*«*• 

OrthoftMtM tpiwnta a F, Mottw 

Qr q mddn H a bppftntDa, T U. 

Otm farnacfl door W Tottbc 
OrtraUi, A BlosMkr 
l^a^ baatloft famace U W Ihvy 
Package batuMlog appafatoa W ft. Mick 


Helens ludlemtlng machliiat, W 
Paci^ specUl R G ftniltb 


_ specUl R G amltb SSSS 

Panel eonetnicUoD W J Klcu 896,m 

Papar feeding macblnee, ebeet atparator 
foe, ]i, Uaoan 

Paper haa^ng macblM J V Ptmipa 
taper rsceutactee. coating 0. F Jaanna 
Papar w^, R. fi Grlfta , 

Pany Una ringing key R. R Manna 
PaateorfaMr regenaratlvo J WlUniaa 
PaateatiMng nacblne ftplnk ft MULer 886^887 
Pattern, taetlnga pattera. 

Pattern plate J fiayer 
Perrolatur pot and stand, M A Qatar 



Pianos and ebnllar mnaleal Inatmmenta, 
pdenouittc acthm for A. J ffubart 
Plctu^fjame and portfolio eoMbbied 8. 

Picture machine amvlag, 8. 8L lillonlano ssss 
Picture screens, nanafactarlQg moving P 
J Banlon ^ 

Pin gaant C n Alien 
Pin aafaty catch, 1. Uorehonaa 
Pipe Odenbaugb ft Cranf 0^084 

Pipe eleaner. O^tna ft Retd 086,36 

Pipe mold, J O Kqbm* Jr tMa,06§ 

Pipe teouiig plug s^i B B Klnkade 0H.5 t 
P ipe wruKh chain. Q Ambom 0^796 

Ptston drum for rotary englnea B liter 


Pitman eosnectioo L. M Jonea 
llaat aad ftower pot, U 11 King 
Plant setting maebtne ft. T Da^ 
Planter KM LUmor 
Planter and fertiliser dlstrUrater F H. 
Weaver 

natform, damping B. U Rector 
Plotter L. M ^rmlcal 
Plow 0 Wenger 
Plow G D SmlU 

1 low rhlLng attachment, J 8. White 
Plowrlag machine P R Holt 
Plug attacbmeot T A. 0 Both 
numbing system and fltttnga therefor Q 
Back way 

l>ntuinatlc cleaning apparatua, RUB 
Almmor 

1 mumatlc despatch ^stvms, recelvlag aih 
paratui for n D Waterhonss 


096 067 


Pocket knife take down. White ft Lett 066,834 


lUilway tie sod rail fBHtener 


Planett 099,114 


086,t)ft6 
•86 100 
096,898 
885 006 
099,100 

096,370 


090 880 
“149 


Usilway He metallic J H 6eed 
Hswtr strop G F Martin 
Baxor strop M Lac 

Uacep^Ip S If cl elng I O Van Riper 
KiM^lDg m rhantam T M fhota 
Kcfrlrcrator drain pipe eleantr H O 
Douglasa 

Beruse ^tructors ai paratus for dlacbarg 
carta Into the faraaMs of J 

Belo^l^r aod whip aocket. c I Denoer 099' 
Hesurfaclng mecbaolsm 1 u, fiackmiostsr L 
Boad roller P K Holt M6.9M 

RuM scartOer B Wrlgbt 080118 

2"K 5! oiling liox for J Judd 080 176 
^ H Lenta 086.071 
Rope bitch G KriDske 096 014 

RupM and the like apparatus for uutwUt 
Si “P ““d tSMlDf the 

abera In tb* furm of J W ft H A 

986 851 

Koaette J ft 8t wart m.% 

Rotary cagino W U He ffraan 0^% 

Hotary engine h I Call SS.0T4 

Rotary raglM F Wyle 086 Il6 

Rirury iatenial combustlun engine O U 

R JOtliW QK Afff 

Bobbev and the coating nr facing of fab 
rUm ^the like with iDdfa rahber 

T Oars 089163 
Rubber footwear U 0 Clark 096 780 

Sash lec^ F U Wlaaman 
ftaab loe^ swing. U Petrovloa 

^ ^ ^ Hartbaoer 

Sawmill carrtage wheel guard and ttack 
Hsaner Oarbetn ft Hanaon 
2f!£2f^ *‘’•“0 ^ ScoteUan* , 

■^****» coBibloed ^og ft 

wuaoa 

8«j. car P M fieU 
^ tag apparat^ hermetic w A. Lokm oSSt 

wpphig Buehtiwa. 


099,189 


^ _ _ Wetmdca 

oil. 





089 SSS 
0^110 
089.109 


988 087 

OOftSS 


096.9U 


EtfJL FWU 

|K i 

ajj^ maehtoM pMtkga. J F 

^ mmiigi 

ftemp datlM A. D 
Stamp macblSe hand 

hoOM « w Bewail ) 

mruM. Cr F Untar , j 

generating R. 
■60*^2^ MonHoetln 988,871 

■taer^ devloe for vahlelea, alteh4ia, aam- 
^na^ atiluBarlnea. etc J™ett«v 

3 .^ ft. A.--™ 

■tnta PM, WMI rv naUted | 

8t» 5 .y Stto. p_ *»*« 

sgassilsgfefcsssc!; 




tmtth 

^TKSSonaM^^ coocentrmtor 0 

'^"’’SiSSla. ■PP««tw 


089.400 


006,788 
099,886 
096.816 
086 2^ 
096,177 


lukc animal 0 0. Orlmaa 
Pole r M Wilcox 
lole vehicle, O B Schleicher 
Portable beater Bllla ft Walker 
lost card rack Kaiser ft KJeta 
Post or bar H W Toet 

lutato digger J Moreau OWLOtl 

1 ower arrMter, J W N(*vak 066 BOO 

l*owef preaa V G Jegge 096,174 

Power tranemlealon mecbinlam W B. 

Bock 095 774 

Power transmitting device A. ftaoOb 860 414 

Printing prese ryTlnder tripping niecban 

ism R. MIeUe 898 018 

Prlntlof preva delivery meebanbm W ft. 

Iluson OM ITS 

Printing press, multicolor W J Wickers 990 978 

Prop J Uonnler Oga Ml 

Pump W W Wilder Ott«,03A 

1 uiup diaphragm. L. 0 MeNeal 086 017 

IHimp handle lock 0 OorowaJI 096 866 

I map Bland P A Myers 098 805 

lumps control valve for water Jacketed. 

w V Turner BfiOJSd 

Qailllug inatblne Q fttpp 096947 

Ka<k Bee Olotbw rack. 

Balt fastener anticrceplng W F Arm 

strong 096,121 

Ba Joint W P ft 8 Q Tbomson 08f 859 

Bail Joint, W Barnett 086 882 

Kail ^int Asboth ft Horwath 096 843 

Bail Joint J W Board 096.M6 

Rsil Joint and eplkn protector conBtlned 

W A Walker 080 86T 

Ha l Joint lurk, autnmatlc ll T Hugbea 085 810 

Hall Joints spflce bar for W P ft I, 0 

Tbomson (pyj 

Ball aapiwrtlng tic, track A. WlHUnMon 096 111 
Ra Iway oroeslng J H Urmuback 096,866 

«•*** butomstlc electric W J 
Conk 98S 977 

Railway rail Joint A J Holt 086 009 

Railway ran W H 1 BtcaM 096 .^ 

Ba way safety appliance J T Andrew 096.361 
Ha way witch automatic J W Rke 8WL036 

- ^ J j J-— 


spparatM for 

Teiephw Mgnal 0 L Ohtahhlm SSS’S 

Tele^hooe^Bjrstem aelectlve I«k< 06 t, F 
7>xtlla n _ . 


tfcattBg^ R. Walae 


With traveling 

Tire ? 5*^ 


w au. 

»i2 

^ artldcial borae^ 

^vellng earrlage 

■»ebu» 

Twj > * Morrto*"'" «•» 

Teel comblnatlaoD F DeialMckeati 

P 

^oftilantlng macbloe tree, A HMI manSII 

Trv »"«» m IBS 

099 010 

sssi: 
3% 

099 240 
889,087 

JSH5? 


Trap liefi An'f^l'tran 

y i' KenneSr 

£2n A/ E-Jf 

T™P lU Scott 
Trap f* Whitwy 
T>*Os O Marsh ^ 
ey F fttoDe 

Trolley head A Shaver 

J J SoUfvaji 
ewer faatener n PJetsefa 
TsbhJIf ind casing elAatoT 
"Wft bSTr 


A. a 


TurtlBe H r Bchnildt 
Turbine, elastic luld a O Portia 


and tufting iBachln®%**l *£!i?S? S!5S 

999 834 
•99.848 
MS 969 

.itim neauar J F Hhea 

SS 

Valve for hydraallc eianfnH 985,879 


Coy 

rmhrella R h Roney 
Dnderreamer F o Vo^ 

vK‘u‘« V.S7r 'j 

V,.« ^ J, *P A 

pH S”'^wViS^“ si 

W K **•’" 

whiSL ^•,.‘•2.;!:' 0 

wSs: 



•«» «“•««# i. ***■“* 

A HerdeUi 

WMter 

Water trap J Jm 

Wall |»nB« clMBlag mwhhie, Kraft 
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An E^ngllaK Watar Dynamomatar for 
Abaorblng I OOO DraKa Horaa powar 
By FeAKK 0 P»£I98 

Tau aocompanytof lUuatraUoa abows the oonatruc 
tiott and method of operatloa of a 81 inch water 
dynamometer of the Froude type now in eervlce In 
a teating department of a ahop at Worceeter Bng 
land and capable of abaorblof 1,000 brake horae* 
power at 700 revolutlona per minute 
Thla machine was designed for the purpose of do* 
termlning with abeolate accuracy the power de¬ 
veloped by an engine or motor In an ei^dltloua and 
practical manner and is capable of regulation so that 


ber of compartments by means of ob Iq le vanes The 
corresponding faces of the casing are also formed 
with similar channels divided in the same way I he 
channels on the rotator and the casing thus form 
two complete annular channels of elliptical cross 
section each channel being divided as previously 
stated Into compartments by means of the oblique 
vanes 

The water In each annular channel Is rotated con 
tlnuously by the centrifugal force Imparted to it by 
the rotator and It passes from one compartment Into 
the next and so on An extremely high speed of 
rotation of the water Is obtained and the power or 
energy p t Into ho dynamometer Is by this means 


b 8 manner the power may be reduced from the 
maximum down to about one thirtieth of tl at an ount 
The friction rollers supporting the asl g are ad 
Justable, so that the dynamometer shaft may be read 
ly brought in line with that of the engine or motor 
under test 

The borse-power absorbed by the dynamometer 

W X » 

brake horse power of engine or motor -- 

K 

when 

W r-t The effective weight In po nds at the end of 
the dyna uometer ana 
\ —Hevol Ions per minute 



2UNCH FROUDB WATER DT^AMOMBTER AT WORCESTER ENOI AND CAIABIE OF AB80RB1N 000 I KAKK HORSE t OWER At 700 

REVOLUTIONS PER MINUTE 


iha bower put Into It at any speed csn be abeorbed 
fpQin^ the minimum to ttic maglmum capacity of the 
vdyttamemetOF 

TtM dyne.e^mlsta primarily of a turbine 

or roCatoy mnrlrttf wtthte a enslag which U mounted 
% friction k^eilnrs and ooaaeeted to a water supply 
tn Nii^ tha oaslhg to ttm full of water when 
fin rotor U fixed to the shaft 
^ tthtelf iMMta on tlth^ btde of Um easing and to 
witoh the eaglae or tohUO to hh teoted Is coupled 
Ito^ea or m o to w of eifiNr ^tk^qUoa o( rotation eao 
ttao In 

toS OC Hla itiiilOr le formod wltli a 


converted into beat which passes in the water leaving 
the maehtna 

The motimi of the water causee the rotator to re¬ 
act on the casing and tends to turn it on thelrtctlon 
roflers. This Is prevented by means of an exteaslott 
or arm, wtwking between stope at the end of which 
are the balance weights and the counterbalance by 
which 18 msastired tlis actual power put Into the 
dynamometer 

In order to redbce the power abeorbed by the dyna 
mometer when required thin metallic ablelds are 
proetded whi<A are Intwposed between the faces of 
tlie rotator and the caging, thereby cutting off a por 
ttoft oC the eiObItTO area or the annular channels la 


K ^ The constant for ea h machine and Is de- 
33 000 ^ 

rived from - as In the fhrony brake 

»X2L 

formula where L equals the radius or the 
length of the arm 

The quantity of water used«189 gallons per 
horse-power par hour ss can be obtained from the 
following calculation 

HP X 88 000 X 80 

Qallons per hM|||^- 

778 X 10 Temp difference be¬ 
tween water at Inlet and ouU 
kt. 
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SCIENTIFIC AMERICAN SOPPLfiMBNT No. J83i Hams 86, 1»M 

Handling Passengers on a. Rapid Transit Railroad* 

Construction of a Rapid Transit Line as Illustrated by the Hudson and Manhattan Railroad 


I AShI M I l( tiHlIhpt 1 tatlon hRH lt)IM-d tho DlOBt 

tumpU\ piobUm v.hlch Ib today iirtKtiiUd to the ongl 
II 1 foi milutl 11 I ht ImuieiiHt liKitaat of population 
laitl ularly lUi itltuiito tu tho concentration in 
fItitH huB puHlutfd IK w and giave conditions which 
hu\e to Im (and fur by a tauful study of individual 
am H UH tu(h ast. ic pilrcs absolutely new and Indc 
p iidtuL tnKtuunt With the stoani rallroadb the 
jtubbni of handling paKsougt r traffic remains very 
miK h UH It foi UK 1 ly did extept that with tho ext* nslon 
of (itiiH Into thdr suburban distrlets tbu Uxal traffic 
has bmoino bu inurb lieavler that the distribution of 
pasHongers fioiii the terminal doHilnatlnn introduces a 
new and hciIouh problem lb« numlicr of persons who 
dsKln an all t) c >(ai louiid KHbbiwt in the (ountry 
(listrutH and \^ho (Oiidud busincBS wUhlu the cities 
is iiffotnliig V ally gn at( r and Is only made i>osnibl( 
by Iinpiovfd tiansit faillitliu In ing provided this 
rondltluu Iihh also betomo u (onaldi ralile fador in 
ItuuaHliig th( taxubU valuta of suburban real estate 
and In dev( loping ual (utati in tho siibiirban districts 
of th( great ritbs I uiidori and New York offer the 
lust illuHtiatloiis of this (ondltion us in each of these 
cltns tht re is a srnal! district of limited area in which 
th( bulk of tile buslnrss Is transacted and a huge 
territory radiating in <vtry direction where the bust 
nea* peopU hnvt their resident es Tho state line b( 
twp«n New York and New Jersey Is a flctltious dlvl 
flion and eliuiiuating all conulderBllon of the boun 
dary line between these two states there Is a district 
tributary to New York city whlth has a total popula 
tlon of over 6 C»00 000 persons In a community of this 
character the nearer one gets to tho center of tho city 
the more dense becomes the traffic tho need for in 
creased transit fKliltles greater and the possibility 
of movement slower all on account of the great (on 
centratlon and the Intcrfcicmo of crossstreamB of 
travel Every om Is familiar with the fact (hat for 
reasonably short dlstancis willtin this zone of density 
one can reatb his destination quite os gultkly by walk 
ing as by using a surfacG car As one gets farther from 
the center of a laigo city and approadics the country 
the traffic thins out proportionally with the dfnsity of 
the population and at the same time the poaslhle speed 
of transportation becomes gi cater Ihu latest figures 
available indicate that the total movement of passenger 
traffic within the metropolitan district of Now Yorkag 
gregatPB very close to 2 000 000 000 possengert a year 
on all lines which Is equivalent to 3UX tides per capita 
per annum and tho movement of pUBBcngerB within 
the Borough of Manhattan averages over 400 rides per 
capita per annum in order to get more rapid service 
for possengei traffic it has be(onK necessary In New 
York to move the means of transportation from the 
surface of tho stiecta where there is interforencG with 
every other class of vehiiuiar and pedestrian travel 
As a city glows to the sixe which Is now known as a 
city of the first < lass tlust condltlona arise the uecis 
alties become similar and graduHlly tho laige (itles 
are forced into doing what New \ork is doing at the 
present time vis to install transit lints either above 
or below the sudaie ho that rapid transit service may 
be carried on without Interference with other transpor 
tatlon and Ihureby obtain a greater mtasure of rapidity 
and safety In tht service In tho city of I ondon this 
condition arose many yesrs ago earlier possibly than 
would be tho tase in most American cities on account 
of the narrow streets and the const quertt tiemondous 
surface congtsUon 'With broad avinueu or streqU the 
period of congestion is postponed so that Mm ueceasHy 
for transit lines olthei above or below the surface’1 b 
not reacbtfl at quite as early a period In the growth^of 
a city Our great cities are not willing to develop 
tlevatod railroad lines an>where near th6lr heart* on 
octoimt of obstruction to light and air tho further ahd 
BcriouB obetruction to other traffic and what 1 b by jio 
means the least objettion the great nuisance of In 
creosid noise so detrimental to the nervous systems of 
people who must luar the roar of the traffic At the 
same time In many of the American ciUea elevated 
railroad Hupb ure deliberately and It seems foolishly 
installed in the subuiban dlatrlcU purely on the ground 
of the tbeaimess with which they can be constructed 
or In order to obtain what 1b called rapid tranalt serv 
ire at a reasonabk lohI in districts sparsely populated 
This has be«u deUl>crat( ly done with the present Rapid 
Transit Subway In the cltv of New York where in the 
northern portions of the city the subway emerges onto 
an elevated structure and runs over long Boctlons of 
steel viaducts To a considerable extent the same has 
been dong In Philadelphia If any swh structures are 
necessary and are hereaft^ built, they ahouM be care¬ 
fully designed and oonsiU^ted so as to eliminate all 
•iFroMsitogs of ^ ntJHks' Clab oi PkUtMDUa 
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noise arising from an exposed light steel structure 
This may be accompllsbdd without any great addition 
In first cost and with only slightly Increased obstruc- 
flon upon the surface of the ground 
The title which has been adopted in this country for 
transportation other than on the surface has an unfor 
timate adaptation as it involves a good deal of service 
which is by no means rapid transit The service to 
which these or any lines of public transportation are 
applied is affected materially first by the density of 
the population and second by the local condltlonB 
At the same time it is readily understood and appre 
dated that the service is the heaviest at certain hours 
of the day and lightest at other hours and curiously 
(nougb it sp( ms that on most lines the traffic curves 
rorrespund veiy closely that is to say granting a 
ftiiiain total daily service given by any line of railroad 
wht^Lher nu the surface on ferries crossing the rivers 
on an underground or steam railroad line which does 
a local trauaportatlon business within our populous 
areas the curves of traffic per hour are very similar 
varying of (ourse according to the total movement 
per diem These curves reach their summit or peak in 
the morning hours In the movement toward the heart 
of the city between 7 and 9 o dock and reach the cor 
responding peak for the evening outward bound move 
ment between 4 30 and 6 30 o clock The Public Serv 
Ire Commission has rather happily designated these 
movements as work wards and homewards respect 
Ivtly The morning i>eak in one direction workwards 
toward New York reaches its maximum between 8 and 
9 0 clock 7 Vi per cent in the direction of heavy flow 
and in the opposite direction simultaneously per 
cent of the entire total tiaffle In both directions per 
twenty four hours while the homeward peak In the 
evening—the heaviest and controlling movement— 
reaches its maximum between 5 and 6 o clock, when 
the outward movement Is 10 7 per cent and the slmul 
taneouB reverse movement JVi P«r cent of the entire 
total traffic in both directions for the day The move 
ment during the middle of the day is very much less 
while the movement aftei midnight Is extremely light, 
and no railroad operates suburban trains at a profit 
during the woe small hours of the night but only on 
account of its general obligation to the public 
Tho Hudson and Manhattan Railroad Company was 
organized as a private enterprise and as an Interstate 
railroad to handle a proposition which is new and 
Kulike any other In New York city or elsewhere As 
every one is well aware, the steam railroads handling 
New York traffic terminate for the most part on the 
west bank of the Hudson River whereas the destlna 
tlon of the passengers is almost entirely within the 
city of New York Similarly the street railroads have 
their termini at various points along the Hudson River 
front and a very large portion of the traffic Is carried 
from points in New Jersey to these termini for ferriage 
across the Hudson River to New York city The Hud 
son and Manhattan Railroad differs therefore from the 
ordinary rapid transit railroad in that It is a terminus 
in the city of New York for the steam railroads ter ml 
natlng In the State of New Jersey and ie a collecting 
agency in the city of New York for passengers using 
the steam or surface roads from Jersey City and Ho¬ 
boken to the suburban districts in New Jersey The 
layout of this railroad is now so well known that it is 
unnecessary to elaborate upon it except to draw atten 
tlon to the fact the road has In New York both an 
uptown and a downtown terminus The former is 
located in the shopping district and is convenient to 
places of amusement, hotels and the residential dla* 
trlct, and the latter is in the hdart of the financial and 
busl^qMrdfvtrict For a roa^ i^Vlng the short mileage 
of tho Hudson and Manhattan Railroad the traffic con 
centratibn Is very great, in fact, as great as on any 
railroad In tho city of New York and in studying tho 
proposition of tonstructlon and operation it has been 
necessary to consider carefully the very great concen 
tratlon of traffic and consequently to arrange all the 
details of construction and equipment for easy prompt 
and efficient handling of the public 
There is no one who will disagree seriously with 
the statement that the public taken on masse is like a 
flock of sheep, extremely difficult to direct or handle 
and that it will at all times move In what it considers 
the lines of Least reslstanoe consequently the public 
moving as a mass is a very serious problem to be con 
sldered by those designing or equipping a transporta¬ 
tion line The treatment of such a proposition must 
be done with a clear knowledge of the teet that one Is 
dealing not with indlvldnals but with maases or 
crowds and while the individuals composing the mass 
have sense and oan be reasoned with aad mwitigird, 
the mui la aataaaaaUi g «ad otm itonwgiuMa, amp 


sequently nothing can be omitted in the design and 
equipment of a transportation line which wiU asslpt 
and direct a crowd so that it oan have no posslbltt 
choice in the matter of what it wlU or will not do 
Only by perfect arrangements in this reepect oan the 
railroad and its operating officials obtain the beat re 
suits for the traveling public To obtain best results 
has been the constant effort of those who have bad to 
do with the development of the Hudson and Manhattan 
Railroad 

The original inception of the present syatem was a 
tunnel between the foot of 16th Street, Jersey City, 
and the foot of Morton Street, New York which had 
been started many years ago The company bad un 
dergone several reorganisations, and the property waa 
finally acquired by the present holders at a foreclosure 
sale The property then consisted of a section of a 
tunnel of considerably larger Internal diameter than 
the present tunnels driven from the New Jersey shore 
toward New York It was designed and partially com 
structed with the idea of being a terminus to bo used 
Jointly by the Erie and Lackawanna railroads, and 
while the construction of this short section made his¬ 
tory in engineering considering that the promoter was 
really not an engineer at all, the use and operation of 
It wore utterly impossible The portion of tunnel con 
structed waa 18 feet internal diameter unneteesarily 
large for the ordinary street railroad or suburban 
railroad car but too small for two cars to pass and 
yet the tunnel was designed for a standard steam ^1 
road car for which it was unsuitable In tbc first 
financing it waa most essential to get a tunnel under 
the river to demonstrate the feasibility of its con 
Btruction and after the long history of failure which 
had attended the early days of the Hudson River Tun 
nel Company It was desirable to establish the fact that 
such a railroad could be built and operated A plan 
was therefore prepared by which it was contemplated 
that the tunnel would be carried to the New York shore 
of the same diameter as the portion driven from the 
Now Jersey shore and within this tunnel It was pro¬ 
posed to operate very narrow cars, somewhat along the 
lines of the cars first operated In the City and South 
Loudon Railroad tunnel tn tondon The tunnel was 
to be equipped with double tracks and operated as a 
double-track railroad tn order that it might be of some 
service to the public and at the same time prove the 
feasibility of its construction and operation This plan 
also contemplated adhering to the original location of 
the road which provided for a terminal on the surface 
about midway between the Erie and Lackawanna Rail 
road stations In Jersey City It was proposed to divert 
the street railway cars to this terminus making it 
neceesary to transfer passengers across a platform from 
the street railway cars to the narrow tunnels cars and 
lice oerta In New York it was planned to have the 
narrow tunnel cars come to a depressed station at 
Christopher and dreenwlch streets making the terml 
nus at that location adjacent to a surface cor line in 
New York Such an operated tunnel would have simply 
been a connecting link between the street railroads in 
Jersey City and Hoboken and the street railways In 
New YorlL It was very easily proved that auch a 
proposition operating narrow cars as individual unl(R 
would not be sufficient In capacity or rapid enou^^ 
handle the traffic and could not earn sufiBolent,)Btl^iiey 
to pay the Interest on eYen the comparatHw small 
capitalisation necessary to complete, equip, 
operation the doublotrack railroad In the dMlb tpte 
The hext step was to oomplete a seot^ 
similar termini making a double track Vgik^iM 
through Which could be operated standard street 
way cars. Such a projiMltio^ would not be 
aa no one operating a tunnel rki^dhd^orthia ohiurSpH 
wooltf kiree t6 operate it with anyihlng biit oan""^ 
ateel and fireproof conitnictlon With the use of su^ 
cere no spe^ oonld have been attained except by 
coupling the oars and forming trains The undertak 
ing proceeded on this general idea, but it waa pUnned 
to construct the street railroad cars ol steel and to 
couple them into traine and operate inch trains throogh 
the tunnels with a full system of signals. The second 
tunnel was designed not only to take street care, hat 
also larger care, U later on it were found desirable to 
equip the tpaneU with larger oars for regolu fubarbaji 
service It waa found that the termini as eontemplated 
were poorly located for oonvenienee of pobUe service 
and quite inadequate and Insufficient for praettoal OfH 
in handHng a volnne of bneineM hurts «iongh 
sure getUng retiir&e from the capital neceesary, ahd 
conaldeftiig that a pnUio utlhty le prliaailly for the 
puUie nesb it wae deeSded not to eparwaay etcpeiuee^ 
to oMMom an «nmdtlw w t» Mko tto 
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New Jersey wu tiie flrgt one olumgedf and Um location 
adopted was at tfte tackawanna llallroad tenaiaua in 
Hoboken, where all the aurtace and trolley Unee ol the 
Puhlle Service Oorporatlon of New Jersey from the 
north end of Hudeon Countjr terminate and where the 
LACfcawanna Baliroad brings a large suburban traffic 
over Its lines* When the first tunnel was connected 
under the river to New York application was made to 
the Rapid Trabslt Railroad Comtniseiun lor authority 
to change the location of the terminus In New York, 
for which the earlier franchise bad been obtained to a 
point where 1C would be of real service to the public 
as well as an objective iwlnt for operation The result 
was the location of the terminus at Sixth Avenue and 
Thirty third Street 

Such is the brief history of the development of the 
Hudson and Manhattan Railroad and It may be of 
Interest to present various points which have been 
carefully studied, considered and adapted for Its par 
tlcular business and special needs whereby the com 
pany has endeavored to carry out arrangements which 
place this road it is believed ahead of all others that 
have been installed in combining convenience and ease 
of operation with the least possible friction and die 
comfort to the traveler, and with the greatest possible 
efficiency and economical handling of traffic 

Capociiy—The first essential In the study of this 
railroad was to decide definitely on the capacity for 
transportation that could be furnished during the hour 
of maximum travel as this factor is the basis for 
regulating everything that comes after The dlmen 
slona of the property which could be acquired for sta 
tfons either downtown In New York or at Hoboken 
where It was necessary to locate upon pilvate property 
and not under the public streets fixed the greatest 
length of train that could be accommodated at 400 feet 
Ihe curvature of the railroad as laid out paitlcularly 
the short curves (radius 90 feet) entering and leaving 
the Oburch Street terminal made it necessary that the 
cars should be as short as possible and the truck cen 
iers so spaced as to reduce the overhang of the lars 
on curves to a minimum The cars In the Rapid 
Transit Subway in New York are 62 feet long but this 
length proved to be too great for the Hudson tunnels 
as an eight car train would be in excess of the maxi 
mum length of train that could be accommodated on a 
tangent In the stations After considerable study the 
length of car determined was 48 feet 8 Inches when 
coupled with distance between truck centers 33 feet 
All Wearances In the tunnels and approaches had there 
fore to be figured In relation to this particular else of 
car The clearances In the tunnels allow for a car of 
the same width as the original subway cars (8 feet 
IOVj Ihches) which makes a roomy car satisfactory 
for passenger use The height of the car which does 
not affect the comfort of passengers was of necessity 
made low on account of the clearances The length of 
train determined upon was eight cars a total length 
of 88tf feet A speed curve diagram was then calcu 
lated on the fixed characteristics of the railroad the 
train weights, and on the assumption that motor equip 
mont would be installed on the cars to operate at a 
maximum speed of 45 miles per hour on level tangent 
The speed la reduced for station and Junction controls 
on curves and of course on grades It was figured 
that station stops would be thirty seconds Kxperl 
menu with the air brakes determined the safe braking 
distance on various grades throughout the tunnels at 
which the cars loaded and operated at the calculated 
theoretical speeds could be properly controlled The 
safe braking distance determined the spacing of sig 
nals and as the signal system Is the double overlap 
type (that Is to say, the position of a given signal 
ahead la indicated to an approaching train at two 
signal stations previous) the spacing of signals 
throughout the tunnels provides for the olosesC possl 
ble operation permissible under ninety seconds head 
way with elgbtoar trains The railroad Is being 
operated on this interval suocessfuUy and regu 
larly The train load and the minimum train interval 
Indicate that it Is possible to operate any portion of 
the road to the extent of carrying 32 000 passengers In 
one direction In one hour All the remaining factors 
entering into the design of a railroad operated for 
passenger service depend therefore on this one essen 
ttal prime faotor—maxtmum capacity 

fffdriOM--nAs in almosC every road laid oat* the gen 
oral location of stations is one of the easiest matters to 
decide open The auestlons involved are what points 
offer the greateet fadllty for the ooUeotlon and die- 
tributteii of pase engere and how freqnently stations 
should be located tn this particular case the solution 
was even mors ffimpu than usnai A tsrmlnus down 
to^ bi the heart of the buslnees district was ebsen 
ttal and its geMed toeattoa had Co be within quite 
pmoer Raslti. Tie athdt loeatlon was fixed by the 
prbiMrtr oonta be ae^nhred near Broadway, be- 
twe^^liytott and omblifft The short length 

ef, tm thap hyi ieh l eondttlsw ^ Aewntowa hae 
Wd ter tbs oontltt^on that there emtd be no staUoa 
but the tetaabsal anA «a arrangaweafa had airsadr 
bbCB liidie Mlt^lhe Fiaagrteahla IMrsM Isr a eon* 
h^ittbi m |»r ttbuehaa# dt h t w lMe a the iiat etar 


Uon in Jersey City was obviously under the station 
and trsoks of the Pennsylvania Railroad. AC Hoboken 
arrangementa previous to this bad been made for tho 
occupancy of the undersurface of properly of the 
Public Service Corporation at the point where lu trol 
ley system terminates neai the feny and fortunately 
this location was adjacent to the Delaware Lacka 
wanna and Western Railroad station so the use of 
this private property fixed the station at thU point 
The tunnels extending from Hoboken to the Penusyl 
vania station pass under the property and yard of the 
Eirie Railroad so a station was located at Pavouta 
Avenue for tho Interchange of passengers with the hrle 
Kallrohd and also with the trolley cart of the Public 
Service Corporation These points practically control 
all the local street railroad business of Jersey City 
and Hoboken os well as the great bulk of the steam 
railroad business coming to New York 
lu New York city uptown the loial conditions make 
It necessary to have atatlons at close Intervals to give 
proper faciUtles to the public and to connect with the 
Intersecting street railway lines elevated railroad 
lines etc It was undesirable to locate stations even 
for local business closer than 1 200 to 1 500 feet which 
makes but a short distance for passengers to wtlk 
to or from intervening points and It the Btaiions 
were located closer than 1200 feet tho trains could 
not gain sufficient speed between stations to give aUc 
Qiiate service in the cose of Hudson and Manhattan 
Railroad the stations except on Sixth Avenue are 
few and at long intervals The distance from Church 
Street to the Pennsylvania station Is 1 2 miles from 
Hoboken to Chilatopher Street 2 01 miles and fiom 
the Ponnsylvaula station to Hoboken with only ono 
intermediate stop—Erie Station—is 175 miles con 
sequently very fast service can be given 
Having decided upon the general Imation of tlm 
stations the next point was to determine upon a design 
for stations with a view of providing every facility and 
convenience for the traveling public When a railroad 
has to provide facilities for handling a comeutrated 
travel of 32 000 passengers per hour In one direction 
and when that volume of traffic is likely to have one 
point as Its destination as for instance Church Street 
1 ermlnal New York and to a less extent the terminal 
at Hoboken then the design of the station Is all |m 
portant and it Is particularly important with respect 
to regulating the length of time of station stops so as 
not to hamper operation and Interfere with the regular 
maintenance of the prescribed train Interval Some 
years ago It was thought necessary by ralhoad nun to 
have at a station a large number of tracks where trains 
could stand a considerable time while being unloaded 
and loaded The coudltlous of suburban rapid tianslt 
service have necessitated a ra^lkal change from this 
old theory A steam railrood train made up of coac hes 
equipped with platforms and steps at the ends by which 
passengers must leave and enter can only unload and 
load even in the most rapid suburban service at the 
rate of approximately 30 passengers per minute pei 
car For steam railroad trains with cars having a 
seating capacity of about 6U passengers and no neces 
alty whatever for making a short station stop this 
rate of handling pasoengers U stiU permissible but 
With rapid transit service, where It Is not unusual to 
have a total of 115 passengers per car, this rato would 
be impossible Cars equipped with end doors at the 
level of the station platform as In tho older types of 
elevated and subway cam permit the movement of 
only one person through a car d or at one time It 
requires sixty seconds to unload a car of this type and 
If the train is then reloaded at tbe same point it re 
quires thirty seconds to take on say one'lialt a car 
load As the movement in the (ontrary dliectlon is 
never as heavy as the movement in the maximum direc 
tion and as the loading process cannot be begun until 
the unloading is completed it is obvious that this 
Interval would be prohibitory under conditions of maxi 
mum service Further than this the fact of having a 
single platform from which to unload and load pas 
seniors slmdltaneously Introduces a congestion on tbe 
platform which delays materially this movement and 
lengthens the necessary station stop Even tho move¬ 
ment on street cars tn or out is only at the rate of 50 
passengers per minute through end openings and If 
006 end Is closed as in some of the modern cars of the 
pay^s-yon-snter type when operated at terminals It Is 
not unusual for passengers to enter at a rate of only 
17 or 18 persons per minute and consequently to g^i a 
car loaded at such a slow rate as this interferes ma 
terlally with the capacity of tho road 
At the Hoboken Terminal the Public Service Corpor 
atlon has lately completed a terminal station, which is 
a new departure and Ideal for bandling efficiently these 
types of oars The station Is Inclosed and every pas¬ 
senger musytuy a ticket and put it Into a chopping box 
hsfSorS snWH the station the conductor has only to 
ooUsst passengers who get on after tbe car 

has left the temlnal station tn street servloe pas- 
sengars usually get on or off In small numbers at any 
plaoa other than terminals, and so If these temlnal 
points art oand for^ thara Is UtUo difficulty In bandUng 


Ibo result of numerous ubseivalions of all possible 
comblnaUons shows clearly that the etiHi^atlal require¬ 
ment of all station design foj handling large crowds 
at teimluals Is to separate the movonieut of passengers 
so tbst cars are unloaded from one side and loaded 
from the other ThU does not neceasarlly apply at 
local stations where passengers atu comparatively few 
and well dlstilbuted the movement can be made witblu 
the allots able thirty second station stop and uitb cum 
paratlvely little lucouveulonce to the public 1 Uo 
thuich Street terminal (New ^ork) Hobuk(.ii tcrnil 
nal and the stations now being cunstiucUd at Ihlrty 
third Street and iitoadway New ^orh and at SummU 
Avenue Jersey City theretorr aio an anted with plat 
forms St the level of the cai II >01 and with ptovlslou 
loi loading trains from a ilutloim on oue side and 
unloading onto a platform on the opposite side 
The next point to be cousldetcd lu designing the sta 
tion Is the urrangemeut for handling passrngors be 
tween trams and public thoiuughfaies without onlllti 
In the movement It Is most cssenilal in any lallioad 
ptoposltion to coulioi the movement of passetigcis as 
far os possible In the right hand direction end so far 
as possible to deliver the fiow of passengers In oue 
dirtdloD at points whcio they will not couie In contact 
or Lunfilct with the passengers moNing in the opposite 
direction Une of the most unfortunate features in an 
underground system U the uecessliy foi taking lassen 
gors from station platforms below the level of the street 
and distributing them at the street surface and this 
uccessitaies In the cases of slight elevation stalls or 
ramps and In <asLs of great etevutlou uscalatois or 
ilevators The movtineni of paasengers In a straight 
p'lssagc cithf^r on a level 01 on a reasouabla Incline of 
10 or 12 per tent is vtiy lapld and when the move 
mciit is appioxiiiiately in one direetiun It amounts to 
40 persons per fool of width of pubsage pv r minute 
( ouaequently a v omparatlvtl> u irr w pnsfcige will ac 
lommodato a largt numlKt of lenplt ju a short period 
of time As soon as such a mov imui leaches a stall 
(Ese huwovci tho rapidity is immediately rodu ed ns 
the step taken by tho passengets la Bhui tened from 
about JO Inches to approximately 12 Inches so that 
while tho passengor may take the 1 hysUal step as rap 
idly as when walking on a level surface the actual 
forward moveiuent is poiceptibly slower On bioad 
staircases moving In one dlreftlou only and upward 
the nuiuboi of puHsengers per minute averages 15 pi r 
foot of width whereas tliu maximum counted < u any 
stain use under tbfse (ondltlous is 24 pei miniitt If 
moving downward the average per mliuitc under siml 
lar conditions is iJ and the maximum is 18 These 
eondltlona have to be taken into serious account when 
the ucccsBlty for Hlalrcases arises It Is equally oi> 
vlous that whc;ever conditions permit lamps should 
be provided Instead of stairs as the accommodation 
I rovided by a rami is very much greater and tho use 
vf a ramp is matt rlully taslii for tho poBsenger 
In the development of Church Street terminal wheie 
the concfnfration of peoi le Is likely to be oxct^sslvo 
there rould be no t hoico lu the ubc of staircases foi 
handling pasBeug^rs from the plaiforms to tbe con 
course level but the height of the toneourse above tho 
platforms was made as small as was possible allowing 
pioper clearantts for the trains The alternate plat 
foi ms in this slutl n are foi loading the others for 
unload ug so tlmt tin loading platform eervta two 
trains while tho ccntial unloading platform serves 
two tracks the cxtcilur piutform Is t r unloading and 
)t cours serves Lut one tiack ihe arrangement ot 
stalrcasos from tin unloading platforms is tandem in 
the centers of platforms and the dlredton is outward 
Irora the center of the platform There are six stair 
cases to each platform three on ea^h sido of the cen 
tci line of the platform —so that the dletanco from 
the exit door of a <ar to the nearest stall case Is very 
short Iheso stain oses Uischarga passengers at the 
concourse fioor lu a dinctlon lointing south to toil 
landt Street or north to Fulton Stroot thus delivutug 
passengers on the concourse floor in the direction they 
desire to proceed On the other band the stainascs 
to the loading platforms lead from cential points on 
the concourse floor to points along tbe tialn platformji 
and are so arranged that each loading platform hm 
two pairs which enables tho operating department tx> 
group tbe chopping boxes at the top of each of the two 
pairs of staircases and thus reduce during the 
hours tho expense of ticket choppers ticket examiners 
guards etc Up to tho present time no more efflotei^t 
arrangements have been invented for examining anfl 
canceling tickets than the old barriers and chopping 
boxes Ihe arrangement of stairs delivers paaseag^ 
coming to trains at four points on tbe loading plai 
fofms more or leu equally spaced and provides an 
equal distribution In the train loading At the Church 
Street terminal tbe apace is sufficient to permit of 
distributing paasengers on the concourse fioor so that 
under the worst conditions ot the maximum traffic there 
will be no congestion on this floor and the extremely 
broad ramps to Cortlaudt and Fulton Streets nAB wide 
staircases to Dey Street provide free ingress and egress 
to and from the oonooonM 

(To bi ooBtttMd ) 
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Cement SidewalK Pavinf^' 

Simple Dlrectiona for Laying It 

By Albert Moyer. Assn Am. Soo C E., M Natl Cement Uaem* Aaaociatlon 


CrMFbT sldcwultc paving Ls a manufacturing industry 
wiicrrly tcni it stunt ^Ilbq arc framed in place on the 
jol i ftv K of this description has various uses Its 
princlp il ufw IS A jicrmancnt path for pedestrians 
Amor g the other uses are driveways for vehicles* a floor 
w n ig surface f r b Hidings platforms In the stations 
f ir r sjxirt l n hnei uhnrf cover ng« cellar floors* curb 


nl guttt rs 11 k principal objects to be accomplished 
III man ifaclurlng these cement stone slabs for the above 
namtd purposes are permanency durability and neatness 
lo accomplish permanency It Is necessary that these 
slal s remain hard tough and in the original position for 
the A\eragc life of good construction work To achieve 
this object, correct methods of manufacture must be em 
ployed which will avoid settlement crocks, upheaval by 
frost and roots of trees crumbling due to work having 
been laid tn freeslng weather contraction cracks expan 


gpthtr os to cause a wei|^t of from 100 to lAO pounds per 
square foot As the strength of the slab is not always 
governed by its thickness, maximum strength is obtain^ 
by properly proportioning the aggregates so that maxi 
niuni density results. 

To avoid upheavel by frost, a proper drainage foun 
dution must be provide^ such foundation to be carried to 


u suflicient depth so os to provide for perfect drainage} 
a drainage foundation is of use only in the event that it 
thoroughly drains Such a foundation is often placed so 
tliat It not only fails to acompUsh the purpose for which 
It was intended, but practically defeats that object by 
causing an accumulation of water which in freeling up¬ 
heaves the pavement A drainage foundation should have 
an outlet which has a fall of about or over to the 
foot If there is no natural outlet for such drainage, 
blind drain leaders should be provided at points along the 


contraction The concrete must be cat entire^ tbnragfa 
with a cfeaver, or other instrument, from to wide, 
the blocks thus formed not to exceed 6 square. 1 am 
fully aware that very excellent work has been don^ the 
blocks being as large as from 13 to H j that good re¬ 
sults were obtained with such Urge sUbs is due more to 
favorable circumstances than to correct method. By 
flgurlng the expansion and contraction per degree between 
the beat of summer snd the cold of winter, it be ftemd 
that we are only within the region of safety when the 
sUbs do not exoced 6 with an joint between each 
sUb. 

Expansion cracks are not due so much to the expansion 
of the cement stone slabs as to the expansion of other nuK 
terial bearing against these slabs t It is therefore adrit- 
able to cut the concrete away from the monholrg, Iron 
posts, etc., leaving about tbe same space m the Jointi as 
betw^ tte sUbs themselves This space may be readllv 
waterproofed by using felt paper painted iritb a good 
waterproof paint 

In tbe post it has been a very common practice to al¬ 
low the bw to set hard before laying tbe top coat] it Is 
unnecessary at tbe present date lo dwell on thU Subject) 
we all know that it U utterly wrong There are, however, 
other causes which prevent the top coat from adhering 
permanently to the base the pHnapal cause being care¬ 
lessness in allowing men to walk over the base carrying 
with them dust and dirt, also failure to protect tbe base, 
allowing the surface of tbe base to be exposed to the 
rays of the sun and thus dry the surface prematurely, at 
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FIO 2—CONCHKIF MIXING PLANT SHOWING CONCRETE BOARD TOOLS BTC NECESSARY 

FOR MIXIVG CONCRETE BY HAND 


sion cracks separation of top from base and dlslnlegra 
tlon 

To avoid settlement cracks ft is necessary tlioroughly 
to ram the ground after cx(H\altng f >r foundation After 
drainage foundation his been put In place this should be 
thoroughly and evenly tamped so as to avoid any uneven 
strain Ihe thickness of the slab should be governed by 
tbe factor of safely necessary lo provide for the weight 
that Is likely to be placed on any one slab It is estl 
mated that a number of persons can be so crowded to- 

*KMnr1nt of a I ullettn published by Vulcanite 1 ortland Ce> 
raeut CoKipaDT 


walk where they are necessary These leaders should be 
formed of similar material as the drain itself with, possl 
bly the addition of a porous drain tile leading into holes 
filled with cinders or crushed stone which will allow the 
surrounding earth to absorb the accumulated water 

Upheaval by tree roots can very easily be avoided by 
cutting out any roots which will run under the pavement 
less than a depth of six Inches under bottom of drainage 
foundation 

Portland cement concrete expands and contracts in 
practically the same ratio as steel} It Is therefore neoea- 
tary to cut joints which will allow for this expansion or 


the same time allowing dust and dirt to blow over the 
surface, coating tbe concrete so that the top when placed 
falls to adhere permanently It is also almlatcly neces¬ 
sary that the top be cut directly over the cuts to tbe base} 
otherwise the top coat will crack along the line of tbe 
joint In tbe base. 

Tbe principal causes of disintegration and chalky top 
surface are tnsufltelent mbdng, drjring out before ultimate 
crystallisatloa of cement, and bad material used. Start 
right and good results naturally fbUow To avoid dls- 
integratkm material should be carefully selected. This 
selected material must be thorough^ incorporated and 
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XAftOit 88, mi 

pM iBtD m pltiUc lEMt wHh nftdeiit water to brtaf 
•toot iiltliBftte dfaUHbatloi) of the cement Bofasf tba« 
mixed It ihoold be Immedtotdy placed upon a dnder or 
brolDta atone fouidattoii wUch ba« to be eoaJbad «eUA 
valor, tiwrottgUy and evenly tamped and then protected 
from diylM out before final aettlng Cement needs water 
not only wben mixed, bat after being placed and tamped 
and It requires water until ultimate crystalUxatlon hu 
taken place. If aiqr portion of the concrete is robbed of 
the amount of water necessary to bring about this resolt, 
the concrete is weakened to that extent 
It is important that the best material be used In the 
manufacture of Portland cement sidewalks Poor mn 
terlal makes poor walks and coflts Jusf about as much 
Having selected the best materials obtainable, by far 
the most Important operation is that of mixing The 
methods empl<^ed in mixing hy hand as well as by ma 
cblnery depmd largely upon the character of the aggre 
gates used It tn now being almost universally recog 
nlaed that the small aggregates properly graded In slae 
make the densest, strongest and best concrete for sidewalk 
paving MU a concrete made of gravel* three-quarter 
Inch hard limestone fraprock or other hard tough stem* 
and good coarse sand, by first mixing the cement and 
sand di 7 


FtdhMrtng Is the best procedure for hand mhdng 
graphically described (Written by Percy H Wilsoo 
and Cafford W Gaylord.) 

The permanency of the pavement depends on careful 
and thorough mfcdng 

Showing the Quantities of Materials and the Resulting 
Amount of Concrete for Two-bag Batch, Using 
bfatural Mixture of Bank Sand and Gravel 



Showing Jie Quantities of Materials and the Resulting 
Amount of Concrete for Two-bag Batch. 



With the ) roper materials selected the next step Js to 
Ix \ roperly an 1 with dispatch On large jobs it U more 
c onou Icnl to mix concrete by machine b t for small 
jobs using even ns much as several hundred cubic yards 
of concrete it is much cheaper and more expedient to 
mix by I and Ihis is of course rspcc ally true when only 
luo or three men are available and the work is often in 



FIG FIRST TURNING SAND AND CEMENT 


HG 6 SECOND lURNlNC SAND AND CFMENT 



FIG 7—PILLING THE STONE (OR GRAVEL) MEASURING BOX 
FIRST METHOD 



FIG 8—FILLING THP STONE (OR GRAVEL) MEASURING BOX 
WHEN ON TOP OF MIXED SAND AND CEMENT SECOND 
METHOD 



FIG "-PLACING THE WATER ON THE STONE (OR GRAVEL) 
WHICIH IS TOP OF THE MIXED SAND AND CEMENT 




FIG 10—MIXING THE 8TONP (OR GRAVEL) WITH THE SAND 
AND CEMENT 



no IS—PUACINO THE OONORETE WITH WHEELBARROWS 



































SCIENTIFIC AMERICAN SUPPLEMENT Ndt J®38 t6, ittl 


Irrrnjilfrl UKrt art mail) wa)8 of “hand mixing” all 
having the auiiic good nsnUft The way dcscrilwl hfrr we 
Ix-liLve to V>e the one best ealenlftted to obtain good results 
with a iniiilinuin of labor In this destrlption and the at 
eoinpunyiiig Illustrations we have taken as a ImsU a 
1 wo ling Hatt-h 

A (onrrLte iMUiril for iia ii should l>e 9 feet X 10 
fMt Make it out of t liu h boardi, 10 feet long surfntrtl 
no nut sldi using li\( J inth X 4-iiKh X 9 foot cleats 
\it tiotd Ihtiu logilitir If 1 inch X tf Inch tongvie and 
grH)\r rHifcrfi ran Im obtaiiitd they will do very nicely If 
fairly fne from kiiuty Tlie objt ct of the surface boards 
is to maliC the sln^cling easy the Imards are so laid as 
I (liable the shovt ting to Iw dt nc witli and not against# 
lilt ( ra ks bttvvtrn Hit iKiards 11 k Ixxirds must be 
drawn up close in nailing so ttiat no cement grout will 
run Ibrutgh wliile mixing Knot liolcg may be clooed 
ly nailing a Ktriji atross them on the under side of the 
1 aird It Is a good prttaullon against losing cement 
^roul to nail a 3 imh X 2 huh or 3 Inch X 4-liich piece 
around thi outer edge of llie Iward Often 9 inch planks 
an useit in making loiurete hoards, hut these are uii 
iirirssarilv heavy and v( rv cumbersome to move 

! Uirmn the ( omrete /ioord — The com n tc board Is a 
iiiaiiiifa tiiring plant and tlw advantages of its location 
]i luld lu uircfullv considered ( enerallv It Is liest 
jiburd as (lose as jiosfcihle to tlie place in which live con 
intr i lo be dt|Hisllcd but 'lotal rondlllons must gov 
rrn this point Ink a plate giving ]>Irnt) of room near 
111 storage piles of sand and stone (or jiebbles) Block 
up y our < onerrte board h vcl that the cement grout 
will not run off on one side and ho that tlie board will 
not sag in Hu niiddh iiiuhr the weight of the concrete 
Do not use any old iHiards that are handy for the 
wladbarrow runs Makf a good run Htnooth^ and at least 
Indies wide If mii<h above the ground It Is surprising 
how this one feature will lighten and quukm live work 
1 ist of tools and plant to l>e used In mixing giving 
hiKCB, (pmntitu B ett 

( tn*rete fmtird f >r two inuf (mteh 9 X 10 In slxe * 
Nine ivletos 74 " X 19" X 10 surfaced one side and two 
(dges (an\ width of plank may he um d 19 is 8|>eclAed 
( nly for eonvenleiue) 5 pieces 9" X i" X 9 rough 9 
pieces 9” X 9" X 10 rough 9 pieces 9" X 3" x 9 rough 


( onrrefe hoard for four t <i/f half h 19 X 10 in slsej 
I wrhi pieces 7/^ x 19 \ 10 surfaced one shit and 
<(lge 9 (any width of plank may h( uskI IJ is sptciHcd 
only for convnnencc) 5 pitccs 9" x 4" X 19 rough 9 
plecxH 9 X 9* X 10 rough t 2 pieces 9 X 9" X 19 

rough 

/iuwf—9" S'/a or 3" plunk 10" or 19 wide 
^fartjronn^ hoj-cf for Mond and ttone or grace/ 

For two bag batch li3 4 mtxturci 
Four pieces I" X X 9 rough 2 pieces 1" X 11%" 

X4 rough 9 pieces 1" X H'/i" X 6 rough 
Note—3 he 9 pieces 4 long and the 9 pieces 6 long 
have an extra foot In length at oath end to be made Into 
a handle as shown In Klg 2 

For two-hag batih Ij3i6 mixture 
Two pieces 1" X 11' " X 9 t 9 pleres 1" X 1! X 3 
9 pieces 1 X US a ^ 2 plrei s I X H Vj" X 6 
Note—The 9 pieces 5 long and tlie 9 pieces 6' long 
have an extra foot in length nt rath end to be made Into 
a handle as sivown In Fig 9 
1 Or four bag batehi 

Double cubic ronttnts of boxes and order lumber ac 
ordingly 

SAoee/jt—No 3 square point 

Hkes/hrtTTotrs—At least two necessary for quick work* 
slveef iron liody preferred 
Tinke • 

ir itrr barrel 

B a/#ir lurkfte Two gallon she 

Tamper 4" X 4" X 9 5" with handles nailed to It as 
shown in Fig 9 

Sand 9rrfen —Made by nailing a piece of mesh 
wire H( reen 9';," X A In slue to a frame of 9” X 4"' 
With the mixing board placed and the •Vnns” made 
the concrete plant Is ready 

First load vonr sand In wheelbarrows from the «and 
pile wheel on to the * iwvard and fill the sand measuring 
box which Is placed about two feet from one of the 10- 
foot sl^s of the board When the sand box Is filled lift 
it off and spread the sand ovtr the board In a layer three 
inches or four Indies thick as showm In Fig 4 Take the 

•For conveatanoa the sIgDS ' for feet and " for Inches htTO 
Ufy n used In deseriblng tools and plant In tables. 


two luigs of cement and place the contents as evody ai 
possible over the sand. (See Fig 4.) With the two meh 
Ftg 6 start mixing the sand and cement, each man tint¬ 
ing over the half on bb aide# Starting at bis feet and 
shoveling away from him, each man takes a fuU shorel 
load turning the shovel over on their owm side. In tom- 
the shovel, do not simply dump the sand and cement near 
the edge of the concrete board, but shake the materials 
off the end and sides of the shovel, so that the sand and 
cement are mixed os they fall This Is a great asiUtance 
in mixing these materials In this way the material is 
Hhoveled from one side of llic board to the other as shown 
in Figs 5 and 6 Fig 5 shows the first turning, and Fig 
6 the second turning 

The sand and cement should now be well mixed and 
ready for the stone and water After the last turning 
spread the sand and cement out carefully, place the gravel 
or stone measuring liox inside It as shown in Fig T, and 
fill from the gravel pile. Lift off the box and shovel tbc 
gravel on top of the sand and cement, spreading It as 
evenly as possible With some experience equally good 
results can be obtained by placing the gravel measuring 
box on top of the carefully leveled sand and cement mix¬ 
ture and filling It thus placing the gravel on top with¬ 
out an extra shoveling This method is shown in Fig 8 
Add about three-fourths the required amount of water 
using a bucket and dashing the water over the gravel on 
top of the pile as evenly aa possible (Sec Fig 9 ) Bt 
careful not to let too much water get near the edges of 
the pile, as It will run off taking some cement with it 
This caution, however docs not apply to a properly con¬ 
structed mixing board as the cement and water cannot 
get away Starting the same as with the sand and 
c'cmcnt turn the materials over In much the same way, 
except that, Instead of shaking the materials off the end 
of the shovel the whole shovel load Is dumped and dragged 
luuk toward the mixer with the square point of the 
shovel This mixes the gravel with the sand and cement 
the wet gravel picking up the sand and cement as It rolls 
over when dragged back by the shovel (See Fig 10) 
Add water to the dry spots as the mixing goes on until 
all the required water has been used Turn the mass 
back again as was done with the sand and cement With 
experienced laborers the concrete would be well mixed 


after three such turningst but If It shows streaky or dry 
spots it must be turned again After the final turning 
hhovcl Into a comjmct pile The concrete is now ready for 
placing (Sec Fig 11 ) 

ITumb4r of Men —For the above operation only two 
men are required although more can be used to ad¬ 
vantage If three men arc available let two of them mix 
us described above and the third man supply the water, 
help mix the concrete by raking over the dry or un- 
mlxed Spots as the two mixers turn the concrete, help 
load the wheelbaiTows with sand and stone or gravel, etc 
Fig 5 shows a third man on the board In this Illustra¬ 
tion he b helping mix the sand and cement by raking It— 
a most effective practice 

When the day’s work is done, carefully clean all the 
tools especially the concrete board Remove with a 
shovel all the loose cement, sand, and stone. Then scrub 
the board with a broom and water If this Is not done, 
small particles of stone are glued to the board by the 
cement and render shoveling the next day most dtiVcult 
We again wish to call attention to the fact tlist there 
arc several ways of mixing concrete by hand Just as ef- 
frrtlve In their results as the ways mentioned here. But 
every man of experience In mixing has one way wMch be 
thinks Is more effective and easier than any other 
Machine mixing should be accomplished much the tame 
AS It is In Germany the mortar mixed dry then the stone 
added then the whole mass mixed dryi this entire mass 
Is then run Into another mixer and there mixed wet This 
result can be fairly welt accomplished by using a mixer 
which has knives and rakes, wMch does the same thing 
as turning and raking In the hand mixed process t under¬ 
stand, I am advocating this method on^ for concrete 
made up of small sise aggregates, that Is. all passing a 
mesh. 

Dry concrete, even though thoroughly tamped, seldom 
gives thoroughly satUfaetorr results 
The object to he accomplished In laying a base for a 
sidewalk Is uniform strength. The coBcrute to he of such 
consistency as wQl enable the workmen to pUos the top 
coat orver the base during the same day a^ bsiQfft tl)e 
base has ftfiaUy set If the concrete Is very wet nek M 
noured eoacreteb a scum forms on the ten strl^ wi lA 


Interferes with the ptoper adhesion of the top coat to the 
base. Therefore^ a bsppy ne4lttto> should be fotmd 
hrlngiof about proper oonstste^ wMcb may he tbor- 
oqgbly and onifonnly tamped. Thla can only be Judged 
by the eye on the mixing hoard and is a matter wUch 
necessarlty has to be left to experience. 

The concrete should not he mode so wet that It wUl 
quake under the tamping Iron, unless steel strips are 
used for the Joints or laid In alternate blocks $ it should 
be ffolBckotly wet, however, so that smne nmlsture rises 
to the surface under the tamping The proportion of 
water necessary wlU vary according to the dtanatlc and 
other surroun^ng conditions The proper consistency 
can only be jndj^ by the eye on the mixing boards no 
accurate spedficuUons con possibly bring ab^t uniform 
and desirable results. This Is a matter whkh necessarily 
has to be left to experience. The tamping should be 
vigorous and uniform. 

One of the causes of bod workmanship Is due to the 
concrete either in the top or tbe base, having prema¬ 
turely dried This Is avoided by keeping the concrete 
covei^ to protect It from wind and the rays of tbe sun 
If tbe concrete It anywhere near hollers or steam pipes, 
see to It that the concrete Is wet continuously for from 
twenty-four to thirty six hours; after this period sprinkle 
two or three times a day for a couple of weeks, or such 
length of additional time as economy wUl permit Side¬ 
walk paving slabs are acted 00 from both sides; and 
being comparatively thin are more sensltire than mass 
concrete therefore need greater protection. Hie writer 
has seen Instances where workmanship as far at selection 
of materials, mixing, pladng and tamping were thorough 
and excellent; but, novertbrless, bad results were ob¬ 
tained This was particularly true of a pavement laid 
over waterproofing The atmosphere absorbed the rools 
turr from the top and the top absorbed the moisture from 
the base The base had nothing wet under H from which 
to get water could not supply sufficient moisture to the 
top to offset the action of the dry air and the result was 
a top of chalky consistency Had the base hern made 
very wet and the top covered with wet sand, no such re 
suits would ha^c been produced 

Durability relates principally to the wearing surface; 
there Is no reason why a cement slab should not wear 
longer than the ordinary natural itoncs; for, In forming 
these slabs we have the advantage of selecting the tough 
ejit and strongest stones Cement Itself Is tougher and 
stranger than most of the products of nature The tex 
lure of the surface has a good deal to do with efflclencv 
A anim or skin of neat cement on the surface soon wcart 
through, causing an ugly and blotchy pavement There 
U no reason why a slab of cement stone cannot be manu 
factured which would wear for a hundred or more yejirs; 
It might wear down lo the extent of half an Inch or an 
inch or more, and still preserve the same texture, This 
is perfectly feasible bv making a slab of one piece no 
lop coat whatever an even smooth lop carefully jointed 
composed of small selected aggregates and In proper 
lions which result In maximum density I have seen one 
or two pavements of this Character notably the one 
around the Hotel Astor New York which Is In 9" slabs 
entlirlv aronnd the building expansion joints cut nt 
regular Intervals and so arranged as to form nn nrchl 
teetnral design The concrete was composed of three 
quarter Inch traproefc and sand The surface was floated 
off and smoothea down with a trowel; It was not troweled 
to such an extent as to bring any neat cement to the sur 
face TTiis pavement will wear for two hundred years 
or more and as It wears down the same texture Is pre- 
hcrved 

The usual troweled surface Is slippery It Is subject 
lo all manner of diseases, such as hair cracks, ernsing 
peeling etc and Is only beautiful before the disease sets 
In A monoHthie slab leveled off and smoothed to an 
even surface In which flint, quarts pebbles Or crushed 
granite show through, such as some of our granolithic 
sidewalks can be thoroughly tamped and then floated so 
that the above desirable results are economically obtained 
Another method Is to use three-quarter Inch hard stone 
and quarry screenings or sand, making a monolithic slab 
stral^t edge off tamp uniformly smooth down to an 
even surface with float and trowel cut joints, carefully 
mark joints with a good Jointer round the edges, and 
after final set Is reached but before the surface has be¬ 
gun to dry scrub with a steel brush such as Is used In 
cleaning boHen; play a hose on the surface Jdat ahead of 
the brush and scrub the surface rigorously This removes 
the neat cement from the exposed surfaces of all the ag¬ 
gregates, does not disturb the aggregates, and gives a 
most beautiful, natural and genuine finish, stmllar to nat¬ 
ural granite; you therefore have a pavement whieh Is 
honest and genuinely dear through and b ohrionsly so 

The object of a top coat Is durabUlty, at the same 
thne property serving the purpose for wMch It is Intended 
that of toot traffic A slippery sidewalk Is a menace to 
Humanity 

In or^r to obtain durabtUty neatneSs and good aer 
rice, the top should be worked to a fiat surface with a 
straight edge and nnootbed down erenTy with a float 
After the surface water has been absorbed and Just as the 
top Is hardwitnft It should be sUgfatly trowefed, hut not 
eDoagh to bring the neat cement to the surface, at the 
same time being careful to get an even surface avoiding 
float and trowM mM*. 

Neatness ts obtained by the texture produced as de- 
scHbed above, by earetolly marking the jotnts atod roind- 
teg the edfes. ^ careful not to uee too mtHch wfter so 
that an exceaa of wgter rises to tbe top. cnrrylnt wHb It 
particles of nekt cement. This causes bair anuib«, 

streaM efftovescencf^ Another diseaae W oCcaaloned 
hf aa aceumulgtton of water In aay one or tom plwes 
v)B egnee what bai been oo mm o toy kntom as 
water cracks, which aw not open cfMfch bfft eurtoee 
Cfaeka and lush Mke daik^ hhJitoM 4liS. 
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of neatnew, obKTratto would Uidicatc that the 
thoQgbt uppemuMt In the mind of most sidewalk paving 
contractors bad been that of forming an artlflcUl top of 
veneer over the rougher concrete Do not use lamp black, 
It U the worse form of poor imitation Sidewalk paving 
constmeUtm, tike all other forms of engineering, Is ontv 
permanently and Ustin^y good If honest and genuine 
We will sum up the foregoing Into the following sug 
gfsted speclfteatioDsi 


STKCinCATIOX SnoOESnOMS. 

Sldewalkf In cold climates where frost occurs should 
consist of a -foundation of coarse dnders, broken stone 
brick batSr or other porous mHterlol, the concrete to be 
laid on this foundation Do not lay concrete In freexlnir 
weather 

Excavate to a sulHclcnt depth so as to provide for per 
feet ^drainage ram and tamp the ground thoroughly and 
evenly provide clean large dnders, broken stone or 
brick hats, ahy 6f which should be collected on an inch 
mesh place the^ to within the needed distance of the top 
of the established grade of the pavement (a suffldent num 
ber of Indies to provide for the thickness of slab neoeflsary 
to give adequate strength for the character of the work it 
is ti» jierfocm) tamp this drainage foundation well and 
evenly thoroughly wet to saturation the cinders, stone 
or broken brick place In position wooden forms In a man 
ncr necessary to accurately outline the top and external 
edges of tlie walk the top of the form being located so as 
to coincide with the established grade of the walk place 
fatakes nailed to and on the outside of forms or broad 
strips As an additional precaution and ^^hpTe necessary 
to aiurnipUah the purposes of drainage, side drains should 
1m* placed c\ery ten or twelve feet having a fall of not Irss 
than onc-quarter Inch to the foot, leading to some point 
formltig an outlet for water which may accumulate This 
millet slHMild Ik* l>elow the frost line and It may \k ac 
iMiitfilthhed by a hole filled with cinders, stone or bricks 
bats Cut out the roots of trees which lie less than a 
depth of six inches under the bottom of the drain»igc 
foundation 


hor a concrete base spread enough material to pro\ldc 
for the thiikness of a slab which will come to within one 
inch of the top of the cBtabllshcd grade] this comrete to 
be composed of one part Portland cement and two and a 
half parts sand or quarry scrrcnlngs all passing one qiiar 
Icr Inch mesh, and five parts broken stone or gravel all 
passing one Inch mesh and cotlccled on u quarter irnh 
mesh] mix thoroughly 

The specifications may be regulated If proportions can 
be obtained which will allow of a larger j)roportlon of 
broken stone, at the same time giving maximum density 
Tamp the ooncrtle to an c\en thickness (ul tin same into 
uniform squares of not over six feet square using a stc<l 
clea>er of not less than one-eighth Inch and not over one 
quarter inch In thickness Cover the base with tarpaulins 
or tar paper Immediately as each srctlon is laid this as 
a protection against dust, dirt or premature drying 
Mark on tlie wooden forms the exact locations of these 
cuts After each batch of concrete la laid as required 
and before tlie base has started to Imrdcn It shall be eov 
errd with a top coat or wearing surface no dirt or dust 
having been allowed to accumulate on the base and the 
surface of the base to !>e wet or moist Any portion of 
the foundation which has been left long enough to have 
the appearance of setting or hartlenlng shall Im* taken up 
and re laid before the top coal is put on 

III order that the pavement may drain off readily dur 
Ing and after roln, the surface should be graded toward 
the street, having a fall of one-qunrter of an Inch to the 
foot causing tlie top nearest the street to be lower than 
the lop nearest the buildings, 

hor wearing surface mix one part Portland cement 
with two pnrtj crushed granite or other hard stone (all 
of which will pass through a quarter Inrh mesh screen) 
or gootl eo*»r8e sand mix In turning with fiho\elH raking 
with a garden rake as each shovelful Is turned turn 
twice dry and twice wet, add sufBelent water to make a 
plastic consistency so that when floated or troweled very 
little water rises to the surface Spread thia mortar over 
tbe concrete ba»e to a thickness of one inch Work to a 
flat surface with a straight edge smooth down with float 
and trowel after the surface water has been absorbed lie 
careful to get an even surface, bringing no neat cemeJit to 
tbe surface and avoiding float and trowel marks 

Cut the lop surface rtirettly over the cuts made In the 
base, cut entirely through top and base ell around eo(.h 
block Finish the Joints thus made with a Jointer and 
round or bevel all ei^os 

At the end of the day’s work some careless workman 
often ends the work with on Incline of concrete and when 
the work U started the next morning new concrett Is 
spread over this Incline of concrete wlUch has set hard 

bile a ^nd may result IJ wlU at beet be very weak re¬ 
sulting during the course of a nnonth or two In a crack 
at thii point 

The day’s work should be ended at the end of a slab 
A form riM>uld be staked across making a vertleal joint, 
a piece of thick tar paper should be placed against this 
vertleal Joint and the new concrete placed against this tar 
paper 

As an altemaUve and Instead of using a top coat, 
moke one slab of selected aggregates for tbe face and 
wearing jnrfaoe, filling In concrete between the frames 
flush irith the catablidied grade Concrete must be of 
•elected aggregate! all of w&h wUl pau through a three- 
qaarter-ineb meih sieve, bard tough stones or pebbles 
graded In ali^ proportions to be one part cement, two 
and a half parts crushed hard-stone screenings or coarse 
sand (all iwsslng a quarter-inch mesh), and flve parta 
crushed hardHifone or pebbles, alt passing through a three- 
qnartor-lncfa Ae«h» *Ed all ctdlecM on a quarter-inch 
OM^i ianp to on even surface^ prove surface with a 
itral|^ adg^ MBooth dowvi with or trowel Thor- 

ftlhnr ugr blode to jtoor dtrecUy agatosl uj 


solid body, such os stone curb, balldlng, post, manhole 
rim, etc. Leave the same space (about one-quarter Inch) 
between the pavement and such fixturcM as are betweer* the 
blocks tbemselvcR. This applies to the base and top as 
designed to avoid cracks and chipping due to expansion 
and contraction from temperature changes this space 
can be conveniently provided for by the use of thick t«r 
paper or felt, waterproofed with any of tbe reliable 
waterproof paints 

When finished cover the ptt\cment so us to protect it 
against the rays of the sun the wind and consequent drj 
Ing raising the co\crIng a few inehes so as not to come in 
contact with the surfaces after the pavement has reached 
hard set, sprinkle frequently two or three times a day with 
a garden hose or a sprlnkkr for a week or more 

SlDCWA 1 .Ka 

Another method designed to Insure perfect separation 
of slab nr blocks (Sec Fig 13 ) 

Place a S y 3-irtch strip D panillel with the side of the 
w alk in such position ns will form uqunrc blocks of (qiml 
dimensioiui, not over six feet wide] brn<t* tlic saim with 
stakes hut do not nail to the frame lh< ul a strip 

^ X J Indies, the length of whl<h la to be ttir width of the 
blocks or distance between strip D and side frame ] 
Flair tide strip so as to form a square block C On the 
inside of the strip C and D place thick tar or felt pa|Kr 
Vi Inch tlilck and 3 inches wide fill in tlie spute thos 
formed (block A) with com role (oinpoHctl of one joirt 
1 ortUnd cement two parts sand and flvt pnri (rn lud 
stone or gravel, and mix thoroughl) lamp the (oo<r<t( 
thoroughly to an even thkknesx Dicii remove strip Ct the 
tar paper will adliere to the concrete Move "itrlp f to 
the next position skip block Jfi place the tluck tar or 
felt paper as befc»rc and procied the same with cm h 
block laying alUrnatch Flit on the top coat )m fore the 
first bltfck made starts to set or harden and in rcgulHr 
order os blocks wi re made 

CrMENT B1DEWA1KS IK WARM CLIMAITS WTIfai ^RI^y 1 VU 
DOES KOT OCCim, 

FxCflvatc to H depth of 4 inrhen below r*it«bllijbod grad< 
of the sidewalk tamp tlie ground wdl and evenly omit 


funus arc held in place by stakes set by the engineer at 
points necessary to accurately designate the line and 
grade of the pro|H)sed turb and gutter (Sec 1 Ig 14 
A B and S ) tor forms use 1'^ to 9 Inch rough planks 
I>imenslons to l>e according to the height of the curb and 
thickness of tlie gutter I orru I* is movable and U held 
in place b) iron clamps bearing against the outside of 
form B extending i>\cr Iht top of the curb this clamp 
being shaped similar to the letter C, one if the arms bring 
fitted with a screw 

Spread flve or more inches of toncrctc mixed as de¬ 
scribed under the head of Cement Sidewalk Paving 
Tbe concrete should be mixed wet so that when tamped 
some Wilier will come to tin iirf lee 1 hen plact in 

position fonu P and All m with eoneretc tlie same 

mixture betwcui form f and form B tump thoroughly 
and evenly to within one inch of the top of the curb; 
form A nmy Ik taken down imiiudiatrlv ond moved to 
next pniiUon I orm B will Im* found suflicient to hold 
the toocn te curb in plaev without sagging Cut curb 

and gultt r entirLlj through every six fret A con 

nient and sure nictlaKl Is to use a pute of quarter incii 
sheet iron the 1 h ight and width of the (.orb and gutter 
as a division ]mrtition fuHtt n a luiiulU on tip and stia|M 
the sheet iron the same form us flu tuiurttc base of turb 
and gutter (Set 1 ig 14 ^ «/ul 7> ) FJatr this ihecl 
iron division every six bet iKiwtMn forms A and B tamp 
txiiKrtb all aroniid on Ixitii sides of the sheet Iron form 
pull out the sHim iintmdiafib affrr form ^ (s removrvl 
1 ill in tiH* cuts thuA forintd wJtli drv sand mark forms 
A and B opposili cuts so us Ut uMuratfly plave the 
joints thus formed After eath Itatth of eontrete is laid 
It should imiiu dniti 1} 1 m^ tovtred with a top coat of wear 
ing surfme 

Covtr thv tomnU bust of tbe curb and gutter Inimedl 
alrl\ nr ns om ns pt stlile aftir (lie hiiHC bus tMen jmt 
m placf with t»nr inth of mortar rnixcvl medium wet 
Materials used for this moitar and methods of mixing to 
Ik as preslnisly dtstrilMtl in flju edit ntions for Cement 
Sul(_ walks 

Slop< tiM guUer to inert tin requirements of drain 
a^i 1)\ OK rt isni], tin llmknfss < f tbe top tout on tin side 



i^io H tONCnkir CIRH AND CUTThR SHOW 
IN( DRAlNACh FOUNOAIION AND ( ONf Rh H 
HASt (iOFCOAl NOT allow\) 


t 1 lank 1 V.J |i II X u (u h g ) n^tb n i iulr il 
It 1 lank H/j In h x In b h IdiKdi an r [iiii il 
1 V ntreto IRH fit niittei and loul i uri 

/>- Comr tf last f r turb 

i lunlnitg t undatloti 

! I 1 ink iiifh X 7 In hr B 1 nulh t \* r toili 1 

A Sink B imi! d t< f ims 1 an I b 


the cinder or broken Htone drainage foundation re 
malnder of sj>ecifl<ftHoi» same as that for sidewalks in 
cold cilmates 

naivrwAYs 

Boac should not be lens than 4% inches thick 

Wearing surface should not 1m? Jess than 1% Inches 
thick 1 remainder of specification same as for sidewalks 

CELT AS rix>ou 

Use sidewalk specification with the exception that the 
Cellar should be waterproofed outside the sides carrying 
the wakriirooflng down outside of tht wall over the top of 
the footings in addition lead off water by outside dram 
age obtained by porous drain Ulc covered with cinders (r 
broken stone run around the wall just below the top of 
the cellar floor, leovo out the drainage foundation and do 
not cut tbe concrete into blocks A two-Incb to four Inch 
thickness Is Bufllclcnt 

COLOaiKO UATTER, 

Do not use coloring matter unloss absolutely necessary 
Nearly all coloring matter reducea the strength of the 
mortar For coloring cement work the following quan 
tltSes will be found the least objectionable 


auAXTinxs 

nx OA pooima or poitlakd 

For a mortar 

eXMEMT 

Pounds 

BUek 

Kxirlslor arbon black 

9 

Black 

Mangancfie dioxide 

10 

Buff 

Yellow ocher 

4 

Blue 

Ultramarine or oxvire biut* 

t 

Gray 

l^mp black (bone black) 

% 

Green 

Ultramarine 

A 

Green 

Oxide of cromium 

T 

Brown 

Roasted iron oxide 

0 

Red 

Red iron oxide 

fltolO 

Bright red 

Fonipeian red 

6 

Yeflow 

Ocher 

6 

Mix the coloring matter thoroughly with 
sereenings In proportions as above 

the sand i 


CtWCKT CITBJI AKO aUTTKa 

Tbe drainage foundation should he of materials u 
deocrlbed under the head of aldewaUc paving and placed 
bo a* to aceoinpllah the object of drainage, using tbe 
methodf Md initrvctkms u prevloask deKribed. 

Place In poetUon the forme to receive the concrete. These 


III an si flu in t \\ ork to an \rn surfntr with a straight 
edge laid par/illtl with Iht (ur)> and shlftid from form 
B to form i I hi upper faie lorner of the curb ami 
angle iKlwicn thr (urli and gulti r should be rounded with 
a ri diuR of 1 to i hj inchi s After getting a gmid surface 
Hovl with plahlirerj* Amt until a Miiooilu even Slirfiue is 
( Mained 1 his surface bhonld lx? wet or verj moist. Dust 
thiB surface while II U still wvt with granite duHt and 
lortlaiid vemrnt mixed half and half dusting to take 
pliK r iiefore tin burfatc water has Imm n uhsorl>ed Im 
mcdlatelj smooth down with a trowel Do not let too 
great an Interval elapse lM*tween flouting and troweling 
I s< a curved trowel fur top vorners of tne curb and 
angles lutween the curb and gutter ^ft( r trnwrliiig finish 
with a soft briislu an ordinary hearth Itrush or whitewash 
brush will do If the top Is too drv sprinkle with water 
The briibh will take out the tre^wH marks and give an 
even texture and color ii the niil8l>ed work ( ut llw top 
coat directly over Hm* tuts made In llie concrete base 
levtling the edges of the cuts with a jointer 

Protection Is most Important and ts fully covered by 
inslriicllons prrvloufllj tb scrilietl under head of Sidewalk 
l aving 

A Catwhin Carria|fe Rob« 

IIavic vou rvir 8r<n a catsktn larrlage rohe with tlw 
skins in Ihcir natural colors? If not, >ou would be as 
much surprised at its beauty aa the writer was when a 
voiiMg mphiH who was visiting in* troin the country 
brought his roI>e out for adinirntion It was really l>cau 
tifiil but it seemed also reinarkabU as the handiwork 
of a bov not yet seventeen He hud bagged the cats 
of all the neighborhood killed them and tanned the 
fikins But tbe lining was still more remarkabie It 
WHS of blanket like material and this boy had himself 
taken the wool ns it enme from the shcep washed it d>cd 
it spun it into yam imt the yarn on a loom and had 
woven it into the cloth, thus alone completing the pro 
ducllon of the cloth lining His father had a Ruiall 
woolen mill driven by a water wheel and Covering a floor 
space of probably 40 X 60 In these days, when the 
large factories spccialUe labor so that different persons 
perform the different steps in the pro<)uct!on of a cloth, 
it seemed remarkable that the boy should have, single 
handed converted the raw material Into the beautiful 
finUbed article. 
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1 

A Few Shop Jobs on an Old Car 

Hints for the Handx Man with To^ls 
h-y Herbert L Towle 


Abide from repairing actual breakagea which are 
not covered In this article the vork of overhaulini 
an old car concern* Itself flrat, with making good 
the wear due to use second with altering or mod 
ornlzlng certain features such for example as the 
Ignition eystem to bring them up to date and third, 
with an Intermediate class of repairs necessitated by 
Huch things as sagging of the frame or axles or bends 
Iti the steorlng connections which cause the front 
wheels to run out of line In most cases of wear 
or distortion the proper remedy suggests Itself at 
one e to the experienced shop roan In many rases 
however the severity of automobile service Is such 
ns to reqlure much more careful treatment than 
would be necessary with other rlasses of machinery 
A few typical Instances are noted In the following 
paragraphs 

MAKino A STEEftINO OEAB BNUO 

The steering gear is usually the first part of a car 
to show wear owing to the violent shocks It moat en 
dun and the DPceBsarlly limited sizes of the various 
iHurtngs A common fault In old cars is loosening 
up of the holts holding the casing at the base of the 
Hterring (olumn to the frame Unless the steering 
column Is well braced to the dash or toe hoard the 
slightest looseness in these bolts will cause the steer 
Ing column to shake and the bolt holes to wear large 
11 ghtenlng up the holts Is hut a temporary make 
shift The only permanent remedy Is to ream the 
holes true and fair to the next larger size and put 
In bolts that are a tapping fit In the holes It may 
even bo worth while to make special bolts for the 
purpose from annealed tool steel A better remedy 
where It can be applied la to brace the steering col 
umn This requires that the dash or toe board Itself 
shall bo rigid A simple method is to make a brass cast 
Ing to fit the dash or toe board having a cored hole 
a quarter of an Inch larger than the steering column 
After being put In place this casting Is heated and 
babbitt metal la rim In to fill the space around the 
(olmnri If the oufside of the column turns thin 
paper must bo wrapped around It to give clearance 
aud the babbitt bearing must be <4 or 5 Inches long 
ami provided with a grease cup 

In caHo the stetrlng knmkles are woin loose on 
lh<ir pivot bolts r« m wal Is easy If the knuckles are 
bushed If however there are no bushings the 
kniitklos may be < mintor bored and hardened 
biiKhlngs driven In Ihese bushings of course 
should be case hardened Inside only and copper 
plated and wrapped with asbestos before baking to 
prcvuit their outer surfaces from absorbing carbon 
Tht Name treatment may be applied to the ends of 
the front cross link or the boles may simply be 
reamed true and pins made and ease hardened to fit 
them If new pins arc made they should be provided 
with oil covers or better sniHll grensecups and 


able to bronts Quito poaalbly thg crank pins of the 
engine under conildemtlon are oiled by gplash from 
above through holes drilled In the upper half of the 
connecting rod big ends If so the repair man 
has a good opportunity to prolong the usefulness of 
the next set of bushings by leaving the upper half 
entirely plain and feeding the oil from ben^Uh by 
means of copper or steel scoops sweated into the 


botlom caps of the rods Thise scoops sbould be 
about onc-quartcr of an inch inside diameter and 
shai>ed to dip squarely Into the oil Short oil grooves 
should lead crosswise from the oil hole In the center 
of the bushing but these grooves should extend no 
more than half way to the edge of the bushing so 
that the oil will not be able to escape from the bear 
lug witUoiil doing Its part of the work In handling 
connecting rods with scoops fittid care must bo taken 
not to l>end the end of the woop by an accidental 
blow AS this woild d ft at the obitet of the scoop and 
nsult 111 a (lit bearing Iho reason for leaving the 
uplKr half of the bushing phln Is that under pres 
suie oil squeezea out from i bearing Instead of work 
Ing Into It and grooves in the pressure side would 
permit the oil to escape at tho very moment when It 
was most needed 

WEAR or 1 ISTOVS AND CYI INDKBH 

llu piston rings will become leaky before tho pis 
tons have (tased to be a fair fit In the cylinders 
consequently leplacement of the rings may be tho 
only thing needed In time however the cylinder 
wears barrel shaped and the plstok also wears with 
the result of oil working up post the pistons In un 


iAOMD VEAIOB. 

^ A motor car frame U after all nothing bat a eprlng, 
and It eage more or lev according to the loaA In 
time the ahooka of travel may produee a permanent 
aet In the aide membera, to compenaato ter which 
the motor and gear cate abouht be lined np anew It 
la a good plan when doing thla to load the frame In 
aome manner to about Ita normal load If the aag 


Is small It can usually bo corrected by putting liners 
under the rear feet of the engine and the front feet 
of the gear box Exact alignment la unneoeeaary if 
the clutch and gear box are connected by a short 
shaft having universal Joints at both ends If how 
ever there la only one universal or none at all, fair¬ 
ly^ exact alignment is necessary An approximate test 
iB had by opening all the compreaalon cocks and 
turning the crank slowly with tho clutch engaged to 
show whether or not there la binding at any point 
If the frame has sagged so much that liners used 
as above will not correct tho trouble It la best to 
apply truss rods underneath the frame The manner 
of doing this will depend on the room available for 
Bitachlng tho ends of the truss rods and for placing 
the two struts According to the sixe of the car the 
truss rods may be from % Inch to ^ inch In diameter 
and the struts may be from 4 inches to 6 Inches high 
It la best to attach the ends of the truss rods beyond 
the spring shackles and If possible over the axles 
The struts ipay be spaced apart abotit one third the 
distance between tho ends of the rods The rivets 
holding the ends of the rods should be spaced fore 
and aft and should be about & 16 of and Inch In 



SOUNDtrrO up an old ORANK>aHArT 



REPAlUnO A CRANK CASE 


those should feed to tho center of the bearing 
lEAK IN axmAToa 

A radiator may be repaired If the leak la outside, 
by emptying it and laying it flat so that the solder 
will not flow away To prevent adjacent seama from 
opening from the heat they may be kept cool with 
pads of wet waste 

NEW CRANK HUArr BlSniNOfl 
Die cast babbitt metal li now almoet the universal 
material for crankshaft bushings and is far prefer¬ 


MAKINQ YOUR OWN AUTOMOBILE REPAIRS 

due quantlUes till a noticeable click la produced at 
each exploafon by the side slap of the piston When 
this point is reached the cylinder must be reground 
and a new piston turned to fit. The clearance be 
tween tho piston and cylinder shooM be approximate¬ 
ly one thousandth Inch plus another thousandth for 
each Inch of the piston diameter That Is a 4 Inch 
piston should have five^thousandths of an Inch clear 
ance The top of the piston should hare when cold 
at least double the olearaaoe givsn elsewhere, on 
account of the wpanslon of the piston head whw hot 


OROOVING A PISTON 


Alametor, two to four being used, acoordlng to the 
bise of the rod A lambnckle (n the oeater of the 
rod will draw the frame straight 

RAUL RnauNOa xooan in oiar oAsa. 

Ahnnta> ban hearings set directly Into an alumt 
niw crafik case are Hable In time to hammer tbaly 
aiutoihiam eeatlngs until the outer nmea are dto- 
tlnctlr tOoae This fc avoided In some ears by sst* 
tin* the bearlaga la bronia caaea, thus dlstrihaHiUl 
the eoatael b at wostt the ontsUe p 4 the oaga and tof 
aluml&tom over a largbr airtooa tkpa ^ o^ W 
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tmoit wtmki ftftovd. in cam n bnll benrlng worla 
lottM lA MtaQialam Un b«at remedy U to oountor 
bora tba nlu m t nl u m ^ut % Inch larger each side 
ibaeliliia a flanged bronia ring to flt the alumi 
nlum aa anuglr m poaalble 

num OH ROUAKK-EirMO) aHATTfl 
Zt la common for the ehafta In live rear 

aztaa Of the floating type to engage the differential 
geara by having aquare bolta milled on the ihaft enda 
Quite poaalbly the outer enda of the ihafta may en 
gaff driving platee in the wheel huhe In the same 
magner Zt the car baa aide chain drive the differ 
entlal ahafta may have their inner enda formed in 
the aaue way and the outer enda may have taper 
en ^ with hexagonal flata to hold the sprocket pin 
Iona The beat modem practice la either to have 1h( 
shaft enlarged so that forming a sQuare or hexagonal 
of it does not reduce its aectlon below that of the end 
portlona of the abaft or to forge a disk on the end 



TEWTIKQ WBIftT AND CRANK I l\ HLBllINlH FOR PARAL 
UUBU ATTEn eCRAriNO TUE LATTER 

of the abaft with bolt holea or clutch claws on It th( 
purpose of either construction being to apply ttie 
driving force at a greater distance from the centc^r 
of the shaft If however the shaft la not enlarged 
it la very Important that the change from the reduced 
aquare to full circular section be gradual not abrupt 
An abrupt shoulder at this point concentrates the 
fiber streas and results in the shaft eventually break 
Ing under strains which It would have easily endured 
If large fillets were provided instead of a equate 
shoulder The same thing applies to hoxagonal ends 
If the shaft Is taken out In the course of overhauling 
flltets can easily be put In by means of an emery 
wheel 

WFLDINO CRACKS IN AIUMINRM CASTINOS 

Until recently It was necessary either to discard 
a cast aluminium part belonging to the crank case 
or gear case In the event of Its being cracked or to 
rivet a more or less unsightly patch over the crack 
to close and strengthen It Nowadays RU(h work Is done 
by oxy acetylene welding The process of course 
cannot be described here but It consists essentially In 
chipping a triangular groove of the width and depth 
of the crack and filling this groove with molten alu 
minium flowed Into It under the heat of ^hp oxy 
aietylene blowpipe flame The same process ’s ap¬ 
plicable to repairing cracked water jackets and occe 
sionally cylinders as well an repairing damage of 
various sorts to wrought Iron and steel Portable ap¬ 
paratus for this purpose may he had in the market 


owing to the grease refuting to enter The journal 
portions of the aplder are also likely to have suffered 
If the pinions are bushed the user is fortunate, for 
new bushings are easily purchased and even if the 
spider must be ground to true it up special bushings 
to flt the new diameter of the spider will not he ex 
pensive If however there are no bushings, both 
pinions and spider must be replaced 

BEBIVETINQ AN OLD FSAME 

Most of the frames mado to-day are as strong in 
the riveted joints as elsewhere Occasionally how 
ever one may And a frame which through long serv 
tee has loosened up its joints and must be rerlveted 
to make it sound This involves dismantling the 
entire car and taking the frame close to a forge as 
th<. riveting must be done hot to be secure Before 
rlvding the holes should be reamed to make sure 
that they line up evenly and are the proper ilse for 
the rivets selected The frame raembvrs must be 
carefully cleaned after the old rivets have been cut 
out as dirt between the surfaces will spoil the tight 
ness of the job. 

TAKING UP PLAT IN SPARK AND THROTTLE 
CONNrCTIONS 

In few cars are the spark and throttle connections 
so carefully made that they don t work loose after the 
car has run a few thousand miles When that point 
Ifl reached either the operator must depend on guess 
work and knack when running slowly or springs 
must be attached to take up the alack and exert con 
stant preaaure In one direction The latter expedient 
la simple and In most cuaes sufflclent However n 
ftrst-claas Job can be done at small expense by pnr 
chasing the ball Jointed rod-ends manufactured for 
this purpose and sold to the trade These ends am 
usually made to screw over 3 16 Inch rods or to screw 
Into tubing of the same nside diameter being of 
the ball joint type they are flexible In any direction 

OVrRHAUnNfl TUP IGNITION RTRTEM 

The winter is the proper time for making any 
changes which may he desired In the Ignition system 
The number of reputable high tension magnetos at 
present available to the user la sufficient to afford 
little excuse for disappointment In this Important 
item of equipment If the price of a high tension 
magneto Is an obstacle the user can purchase at a 
reasonable figure a battery system of hIgh-current 
wonomy and great reliability which produces a sin 
glo spark for cich Ignition and requires only common 
dry rills as a source of current 

The OutlooK for iho Future of Zinc 
Pro<Iuotlon 

In making a foruast of the probable future dovel 
opment In the Industries of the most Important 
iiKtals Prof J A Kemp lakes up among others the 
case of sine with regard to which he Rays 

Zinc Is a metal of tompiratlvely late Introdmtlon 
Into commerce In the large way Although known 
for centuries It has found Us chief applications In 
the last sixty years There was no *Inc mine In the 
United States until approximately the year 1850 and 
from the Missouri region whence wo now obtain our 
chief supplies the really serious contributions b gan 
about 1870 load Indeed was mlnod and prlred long 
before this but the asROclated xlnc ore was thrown 
one side on the dumps In the west the same expert 


Zinc however Is a peculiar metal and because of 
the exigencies of Its treatment iU ores must possess 
greater richness and greater purity than those of 
other base metals Thus In the case of copper a ten 
per cent ore la in later days phenomenally rich and 
as it can be smelted In a shaft furnace the presence 
of iron or lime or other bases that make fusible slags 
Is an advantage But xinc ores perhaps after pre 
llminary roasting must be reduced and the metal 
must be Tolallllzcd at a high temperature from a 
small charge In a retort The presence of fusible 
bases destroys the retort and the bases are therefore 
debarred beyond certain small percentages Thus It 
happena that a forty or fifty per cent line ore might 
be valuless if contaminated by Iron or limn beyond 
a narrow margin While almost any conceivable 
mlneraloglcal aggregate that contained ten per cent 
of copper would be a very valuable ore a zint l>earlng 



n\i \M (j M 1 hqi Aur and htxalon knds of biiaftb 


aRgrtgate with fo ir or ttve tlnub as much zinc might 
bo unsalable 

In 1007 Ihr United fflatiR waa the chief producer 
or zinc among the nations but as a rule < ermany 
loads followfd by thlt> coiiniry and Belgium In thi 
rder named In Htc years o ir output has varied 
from 20 to 30 per cent of the total As a rule Ger 
many Is 2 to i pir cent in exifss of us and Belgium 
Ift 4 to G per cent leflfl 

In America Mlseoiirl Is tlie chief Hourec of sine 
Its production from the minis was In 1908 approx 
finately one half the oufput if the entire United 
Slates New Tersey fnllowR with somewhat over one 
q larter the total while all the rest are much smaller 

The MIhrouiI ores as thus far prodmed have been 
obtained from eomparatlvely shallow deptha They 
extend lengthwise and somctlmeR laterally to greater 
diminslonH than vertUally While It Is not beyond 
th( posslbilitteg that lowi r lying deposits may be 
discovered since 7lnc oren are found In Arkansas In 
strata of lower geologl al position anticipations of 
this reserve have not as yet been demonstrated on a 
large scale 

In New Jersey the future Is beat forecast of all 
For thirty or forty years Ihero Is no occasion of 
anxiety Yet thirty or forty years pass quickly and 
then wo must prepare to look for other sources To 
make the zinc blende of the Rocky Mountain region 
available an InrreaHP In price Is practically neces 
sary otherwise the metal can not stand tho freight 
charges There Is zinc ore In the west but to what 
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and should bo a part of the equipment of every first 
clasa automobile repair shop 

BEriTTtNO TUK DimgCNTIAL 
The hardest part of tho differential to lubricate 
and the likeliest therefore to wear out soon Is the 
■pMer^ on which the four small bevel pinions are 
oarrled The spider Is nsnally case-hardened the 
plntons may or may not be bushed Holes are usual 
ly dnliefl In the pinions through which oil Is worked 
by the roniflff of teeth If however the user 
malM* thfl mistake of using ffrease to lubricate his 
dtlMsfkUal, the repairer is likely to find that the 
tho gmgu plniops tere hm out to plsoes, 


ence continued until much later Zinc was a nuisance 
In the metallurgical treatment of lead and even the 
lead was sought and smelted either because of Its 
own stiver contents or because it made possible the 
treatment of other refractory silver ores In the 
metallurgical work tho fine was volatilised or slagged 
off and waa lost Indeed one of our most serious 
metallurgical problems has been the successful treat 
ment of lead sine ores and many Investigators have 
addnmaed theraselvefl to Its solution Now that 
anxiety is beginning to manifest Itself regarding line 
supplies for the future the desire to save It Is 
stronger than ever 


extent wt (annot well say It has been avoided 
rather than sought In most of our mines Yet we 
do note symptoms of attention to it In Butte 
Montana efforts are being made to concentrate it 
Shipments of oxidised ores have been made from New 
Mexico for some years past Until recently large 
amounts of peculiar appearance seem to have been 
overlooked at T^dvllle Colorado They promise to 
be an Important resource A government lommlsslon 
has reported upon the occurrence of the metal In 
British Columbia In the hopes of iitlllilng the ores 
From Mexico too, we learn of explorations for sine 
Conditions ars changing In the case of this metaU 
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tnd morp atid niort of It 1 h certain to bo brought from 
roinoter ln<u]itl<B Dut when wc look a long war 
ahead »ay for a century we cannot feel free from 
anxiety Tho condition of mind la even more prom 
Inent in Kuropo than In America. The waning of 


the famoui old mlaef near AU la Cbappelto^ and the 
apprehenaiona felt regarding other aourcee hare lead 
to a world wide search Zinc ores for example now 
reach Hamburg from the Pacific shore of Siberia, and 
as other discoveries are made additional points re¬ 


mote from preoent amelUng OMten an HMr to be 
ahlpperSf provided that transportattoa la hgr water 
NevertheleMt ail theao new oondltlona call for ad 
vanoes In price, and before many yeara glM blda fair 
to take the upward courae 


Modem Scientific Research* 


Its Object and Methods 


1h u \tord much used In newspapers and 
In puhltf diflt iiSHioiiB nowadaye but few people out 
Kido jMircly RcUnllflc circles ha\c any clear Idea as 
lo Kb meaning Of rcjurRC the dictionary tells us that 
K BignllleH a starching again or a careful search but 
thfl ipu Btlon Ihnn arlttes What Is tho object of the 
ficarch and are there any rules to guide’ 

I he objtct may be purely vlatc>nar> as was the 
ohjt (I of (ho < arly chcmlsth and alchemlHtH whoHn op 
fiatlons extending through the dark ceiitiirloH of the 
Middle AgcB left behind practically nothing but an 
extensive though barren literature the wltnoaa of 
(he crednlKv and ignorance of those times The le»- 
Ron to be derived from the whole of this strange his 
(ory Is one which needs to l>e condnually revived and 
Bet in the new lii,ht of modern discovery and Inven 
thtn The lesBon is simply that until men began lo 
observe and Interrogate nature for the sake of learn 
ing her ways and without concentrating their atton 
(Ion on the expectndons of UHpful applications of such 
knowledge little or no progress was made Tn other 
words until a sufflc lent foundation of pure science has 
lK>on successfully laid there can be no applied science 
Real progrcBB conus from the pursuit of knowledge for 
Its own sake 

I say again this truth needs to Im continually 
reiterated for there are still too many people who 
think that the true and only buslnesa of sc lencc* is to 
And out useful things and who regard all the rest as 
waste of time 

The first quallflcadon for research is undoubtedly 
that kind of Inspired curiosity which can never be 
eradlcaled and which wi know by many examples Is 
not defeated by such olwtachs as imvcrty or lit 
health or pleasure of other necessary occupations 
Another qunllflcatlon la some knowledge of the sub* 
Jeet chosen for Inquiry As to this latter quallflca 
tion considerable differences of opinion have been ex 
pressed Priestley whose statuo stands near the Town 
Hall In nirmlngham and many of the chemists of his 
time had very little preparatory Instruction but 
some of them made dlscoverlcB of fundamental Im 
portanre 1 rlestley seems to have been of opinion 
that very little preparation Is necessary and the dU 
coverles which might result from experiment were 
regarded by him as largely the result of chance and 
to be compared with the game which might fall to Iho 
gun of a sportsman In a new country and whether fur 
or feather cannot be foretold But though this might 
have been partly true In Priestley s time It Is ccr 
talnlv v( rv far from (rue In our day when the ac 
(umulQtlon of knowledge however Imperfect Is still 
Immense 

Every great diseoverj Is the culmination of a long 
serlos of discoveries each of which Is a necessary 
step and Ignorance of those prollmlnarlea stands In 
the way of advance 

It will be worth while to examine a few cases by 
way of Illustration No bettor example chn bo found 
than the establishment of the great principle In chem 
Istry commonly called the periodic law According 
to this law the properties of the elements and of 
(heir compounds stand In a definite relniion to their 
Hlomic weights 

Modern views concerning the constitution of gases 
afford another Illustration of the way In which the 
possc^ssion of one kind of knowledge leads to more 
knowledge Forty years ago students were led to be¬ 
lieve that there were two kinds of gases namely on 
the one hand those which by the action of cold or 
pressure or both together could be liquefied and on 
the other hand some half doxen which could not be 
reduced to the liquid state This was attributed to 
some fundamental dlfforcnco of constitution In the 
(fto kinds of gas 

If we look for an example drawn from the domain 
of biology there is the doctrine of evolution now uni 
\(rsaUy accepted which Is baaed on the reiults of the 
patUnt collection of facta by Darwin and Wallace 
But those facts would perhaps not have been collected 
and they would certainly have been without meaning 
blit for the results of the study of comparative 
anatomy by previous generations of naturallsta and 
pal«ontologlBtM as well as the recognition of the great 
doctrtne of unlformltarlanlsm In geology proclaimed 
and catabllshod by 1 yell 

* 1 n^tdcntlsl ftddPPM dellTPred to the \ (wy Club Hutton 
Toldneld Bncisnd 


By Sir William A Tilden. F K S 

The examples cited will not appeal to the practical 
man In the same way aa some instance taken from a 
direct application of science to business or practical 
affairs If it Is really necessary to consider a case 
of that sort nothing could be better than the dvnamo 
which as a transformer of energy comes Into prom 
Incnt dally use In connection with lighting traction 
and ns a general motive agent The detailed history 
of the evolution of the dynamo would be a I(mg story 
and on this occasion It Is only necessary to point out 
one or two facts For the fundamental principles In 
volved wo must go back to Benjamin Franklin and 
falvani and Volta, all In the eighteenth century and 
lulor to 1831 when Faraday discovered the gener 
ation of Induced currents by moving a conductor In 
a magnetic field But doubtless the experiments made 
by Franklin with the kite by Qalvant on frogs legs 
and by Volta and Faraday with bits of wire were by 
the people of their day looked upon with a mixture 
of amusement and contempt Just as some people even 
at the preeont time are apt to exclaim Who cares 
whether there Is oxygen In the sun? 

It Is obvious then that whatever may have been 
possible in Priestley s time the wholly unrestricted 
person cannot expect to meet with much success In 
these days In (he discovery of new facts and al 
though the exceptional man may acquire In a very 
short time some knowledge of a special part of a 
flubjoct he Is In perpetual danger of falling Into great 
mistakes It seems to me that a considerable amount 
of knowledge skill and experience Is an indlspensa 
We equipment for anyone who enters seriously Into 
the practice of scientific research Not that these 
qualifications alone serve as Inducements to such a 
career for It would bo quite easy to point to examples 
of learnt d people who have added nothing new to the 
branch of knowledge with which they are best ac 
quainted This Is not necessarily due to Indolence 
nor to Ignorance of the methods of research but la 
merely the result of peculiarity of temperament which 
lacks that divine curiosity which alone supplies the 
stimulus 

I am speaking now only of real scientific research 
the Inquiry Into the secrets of nature not of the oc 
cupatlon of those who have only practical ends In 
view 

T ooklng back over the great principles of natural 
science we see that In every case they have been ea 
tablUhed by the efforts of the amateur and by ama 
teur 1 mean all who have undertaken the work for 
the pure love of It This Includes not only men of In 
dependent position like Cavendish T yell and Dar 
win but a large number of men who have held the 
office of professor or teacher but who In this country 
at any rate are neither paid to do such work nor re¬ 
quired by the conditions of their appointments to 
undertake It So far as I know there Is but one In 
stltutlon In this country In which the professors are 
not required to teach but only to press forward Into 
the unknown and that Is the Royal Institution In 
London But the character which that famous place 
has assumed during the last hundred years Is not 
that with which It began Its career Tt was started 
at the end of the eighteenth century by Count Rum 
ford with purely utilitarian purposes In view namely 
for teaching the applications of new discoveries In 
science to the Improvement of arts and manufactures 
and to fBcllltatlng the means of procuring the com 
forts and conveniences of life and while retaining 
that character and those pretensions It soon came to 
the verge of collapse But Davy's lectures and dlo- 
eovertes changed all that and Faradays genius con 
■ecrated the laboratories for all time to the service of 
pure science 

I^t US review very briefly the great principles on 
which physical science Is based 

First of course there are the fundamental prlnc* 
pies of the conservation of matter and of energy the 
latter finally established on a quantitative basis by 
Joule In 1843 There is the principle of unlformt 
tarlanlsm Introduced Into geology by T yell now ex 
tended so as to Include not only the phenomena of 
this earth but of the whole cosmos such extension 
being mainly due to the use of the spectroscope by 
Kirschoff and Bunsen and only a little later by Hug¬ 
gins The principle embodies In the socalled periodic 
law of the elements already referred to has led to a 
general belief In the evolution Of ihattsr from one 


primary material and physlclsta and chemists are 
vying with eat b other in the endeavor to gain eVl 
donee aa to the details of the process I need scarcely 
say that the principle of evolution as applied to llv 
ing beings is associated Indissolubly with tbe names 
of Darwin and Wallace 

Notwithstanding the discovery of radium and its 
allies and the discoveries by J J Thomson as to the 
disintegration of atoms Into corpuscles a thousand 
or more times smaller all ordinary chemistry is built 
up on the conception of atoms Introduced by John 
Dalton Just a hundred years ago The consolidation 
of this theory has proceeded as a consequence of the 
discoveries begun In 1872 by Wlsllcenus developed 
by van t Hoff and Le Bel In 1874 and confirmed by 
an array of other workers down to the present day 
We now not only suppose It probable that atoms are 
placed within a molecule In definite positions rela 
tlvely to one another but In a great many cases their 
order and arrangement In space can be positively 
traced 

Suppose all these great laws and principles never 
to have boon discovered—science and Its applications 
would not exist and the world would have remained 
In about the some condition as It was In two hundred 
years ago Railways electric light and traction tele¬ 
graphs dyes explosives antiseptics aneasthetlcs and 
many other drugs metals such as sodium aluminium 
magnesium tantalum and oven modern steel would 
be unknown 

But these things are merely the results of the recog 
nitlon development and application of the principles 
already Indicated as fundamental and the Immediate 
corollaries from them And so It seems that there 
are two fields foe research which are equally neces 
sary to clvlliutlon and progress In the one the 
worker watches the operations of nature and puts 
questions In the form of experiments solely with the 
desire to find out her ways In the other attention Is 
given only to those laws facts and phenomena which 
can bo made serviceable to man There is much more 
public anxiety In regard to tbe last and considering 
how entirely Ignorant are most people about the 
principles of physical and natural science this Is 
not greatly to be wondered at 

Some people are under the Impression that there is 
an art of scientific discoveTy which can bo comm uni 
cated from one person to another That Is not my be¬ 
lief I think the history of scientific discovery shows 
that each successful pioneer has Invented methods 
for himself or has at least known bow to select from 
the tools ready to his hand And with regard to 
personal quallflcatlous I do not think It possible to 
create that combination of mental powers which Is 
called Insight Hence I have very grave doubts about 
the advisability of spending time and energy In try 
Ing to evoke and cultivate the capacity for research 
In all students In colleges and universities If this 
were possible we ought to see greater results In those 
cases in which It has already been tried The Judl 
clous teacher will of course be careful to avoid any 
appearance of Indifference toward ardor and en 
tbuslosm whenever they appear and he should ever 
be on the lookout for Indications ctf the kind of 
capacity which alone repays cultivation and give It 
all the encouragement In his power But the clamor 
which has of late been raised as to tbe supposed de¬ 
sirability of extending Instruction In the principles 
and methods of researcb* down to the very beginners, 
Indicates to my mind a lack of Judgment on tbe 
part of some of tbe agitators It seems to be for 
gotten that In every branch of experimental science 
and especially of applied sdence there Is a great 
deal to loam and It is necessary that at the end of 
his career as a student a young man should be able 
to do things practically and usefully The theory of 
musto and the laws of harmony are very desirable 
for the musician but It he Is to be a performer he 
must devote the greater part of his time to praottoe 
on his Instrument, whether piano or violin The ease 
Of the student of science is analogous and if he does 
dot devote a good deal of time to learning the technic 
of hts businest be will not be ready fof research or 
anything alas At the present time too many stadwta 
who can vnite at length on theoretleal questions of 
a most recondite character and who boast that they 
have been en ga ge d In regetndi under emlnsikt 
tsaobsrs, are yst Bioiq^bte of dtteoilBb o gnbfeofc tat 
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tbmielvet or of lumdHiif ■ocoesstull/ a lul^ect 
foottd tor them hr their teaohere or Bomeone euk 

With the object of teetina the Influence ezerolffed 
bf methodi of education In science on the develop¬ 
ment of the faculty of research I have lately had 
the enrtoslty to compare the results Indicated by the 
lists of doctors of science of the University of Lion 
don Up to 1886 this defroe was awarded on the re¬ 
sults Of a very severe ezanilnattoD FYom 1887 on 
wards It has been obtainable only on the production 
of a thesis supposed to embody the Ideas and the 
work of the candidate on some subject selected by 
himself The examiners are at liberty to impose an 
examination with the object of assuring themselves 
of the candidates knowledge of hU subject but as 
a matter of practice the examination has been re¬ 
duced to a mere formality It was expected that 
this change of system would be followed by Indies 
tlona of much greater fertility In the fields of ro- 
soarch Owing to the completentss with which 
chemical literature Is Indexed 1 have been able to 
make a comparison between the number and char 
Bcter of original papers published by the chemists In 
these two lists within the ten years following gradu 
atlon tn each case I have not been able to make so 
strict a comparison among the physicists owing to 
the distribution of tholr work through so manv 
media of publication but I have been ted by a care¬ 
ful survey to the same conclusions as In the case of 
chemists In both classes the ffxaminrcg and the J? 
searchrrg If they may bo so distinguished there are 
oases In which the doctor after taking his degree 
has done no original work—or at any rate none that 
was fit for publication—and hla name does not ap 
l>ear In tho literature of his science On the other 
hand both lists contain famous names T will only 
mention in passing that the names of T^armor and 
Lodge appear among the examined On the whole 
I see no Indications that tho procedure by thesis has 
had any effect whatever on the character of the grad 
uates If anything tho list of examined is of some 
what higher quality than the list of graduates by dis¬ 
sertation for there are nine out of fifty four who 
have become Fellows of the Royal floclety while 
among the others there are only eight out of fifty nine 
who can write themselveB FRS 

In the latter list there may bo one or two who 
may achieve this distinction hereafter but there are 
no Indications that In the long run tho amount and 
quality of the contributions made to arleneo by tho 
graduates who aro supposed to have been trained to 
research will surpass those of tho men who had to 
face the ordeal of examination 

Does this not seem to Justify my original conten 
tlon that the researcher Is born not a product of 
educational manufacture and that his disposition to 
research will survive all sorts of adverse conditions 
Including those which aro by some people supposed to 
be Inherent In examination’ 

I feel convinced that most of the great discoveries 
of the future will be made as In tho past by the in 
spired amateur working usually alone and often on 
apparently Inslgnlflcant beginnings and with results 
which may not at first receive any attention from the 
world 

It Is however necessary In these days to provide 
for some form of co-oporatlon In research partly fot 
the reason that the cost of some kinds of Invostlga 
tlon Is quite beyond the moans of most private per 
sons and partly because of the unfortunate separa 
tlon which still prevails chiefly In this country be 
tween science and Industry 

First then science may justly look for assistance 
from the State In England this Is given In a grudg 
Ing way Parliament allots £4 000 to the whole range 
of the physical and natural sciences The fund Is 
administered by the Royal jSk>cIcty and the biggest 
slices out of It aro taken In the form of contributions 
to the expenses of expeditions Then there Is the Na 
tlonal Physical laboratory with an expenditure of 
about £2B 000 a year of which £7 000 comes from tho 
treasury This seems to be all that comes directly 
from the National purse but science is endowed to 
a certain extent by her friends This assistance Is 
represented by the equipment 6f certain schools and 
colleges by the Guilds of London and by tho trnall 
research funds of the Chemical Society and the Brit 
tab Aseodatlra 

Something more systematic la however wanted 
and I feel strongly that some of tho rather large 
funds given In the form of scholarships to young 
student! oouW be more advantageously used If ap¬ 
plied to the maintenance of proved Investigators to 
make them Indspendent of the necessity to earn a 
living by Ceaehing or other professional work I 
reoofDlie hovdrer* the dlfBcultios which would at 
tend any such aobome Yn the first place dlscoverlee 
cannot be made to orddr An able Industrloua end 
dOMolentloaa man ml^t work for many years wfth 
out produeteg dtflntte reaultt and a few easee of that 
kind woqM deitr^ or khhko pubito ctmfldenoe. It 
WUnld alao bo nooeoeary to provldo Inoomea large 
4 iKW|d^ to roUla tho iemooa of tho most able men 


With regard to the application of science to In 
dustry 1 think our manufacturers have made acme 
progress during the last thirty years But they still 
suffer from delusions Tho mistake most commonly 
made arises out of a misapprehension of the methods 
powers and promisee of science It still seems to bo 
too often supposed that a scientific man called Into 
hurried consultation can at once overcome a difll 
culty In a manufacturing process or can devise an 
improvement which If adopted would represent 
many thousands of pounds profit to someone If this 
were so scientific men would be better off than they 
usually are What Is wanted Is a general recog 
nltlon of the principle that ImproYoments can be ex 
pected only as the result of tho use of scientific 
methods which are simply the methods of reason ap 
plied to the materials provided by experience 
What every manufacturer wants Is to begin with 
a sdentifle education If not for hloxself then for 
his sons or successors so that those who are at the 
bead of affairs may understand fully the problems be 
fore them and In what direction to look for help 
towards improvement Falling this he will be do 
pendent on the services of paid aaslstants and those 
services cannot be expected to produce tho dcslrca 
results unless they are paid for on a liberal scalt 
In this country there has not hitherto Ixerm suffltlcnt 
attraction to draw Into the field of technology a due 
share of the best brains of the nation The prospect 
of ultimately reaching a salary of two nr three hun 
dred a year at tho utmost Is not aufllclent to induc« 
a young man of first rate ability to spend several 
years of his life and a thousand pounds nr so of 
lapltal In scientific and technical studios and ao the 
supply of the highest class of scientific asslstam c in 
at present far from what It ought to be 
But suppose conditions to Improve a question 
arises as to tho best wav of turning such asslstancH 
to account 

A suggestion has lately been made that a now so 
defy should be formed to bo constlttitcd of trade 
committees associated with experts In various dl 
visions of selence to carry on experiments confidently 
in the Intercats of tho manufacturers who become 
mombers of the society It seems to mo that any 
HUggestion Is better than none If It rosulta In the 
floser association of Industry and science but 1 
think this particular proposal would not bo found to 
work in practleo The requirements of diffx rent In 
dustrics are too numerous and complicated to ho 
met by an arrangement so simple for each committee 
would find Itself occupied with so many different 
problems that nothing would bo accomplished xinlcss 
indeed the staff were very large In my judgment 
each manufacturer must endeavor to work out his 
own salvation Moreover the experience of the Of r 
man manufacturer and to some extent also of the 
American shows that It can be done effectively The 
most famous example known to me is the rase of the 
great Bodlscho color works at T udwlgshaLn on tho 
Rhine There Is a factory which employs some 5 000 
men and which pays and has always paid 2r> to 10 
ptr cent or more on Its ordinary capital The great 
feature of Its organization Is to be setu In the direct 
association of manufacture with research conducted 
by a staff of highly skilled scientific men 
In Fngland arrangemonta ao complete are un 
known and the number of highly qualified chemists 
and physicists employed In works very small T 
say nothing about engineers with whom I am not 
so well acquainted but the greater number of tho 
chemists are merely testers doing r'xutlne work and 
because such men rerelving the wages of a clerk 
hav« not been able to advance the Induslrles with 
which they aro connected their employers have In 
too many cases In the past come to the conclusion 
that science Is of no use In the meantime many 
things have happened The lu gleet of organic chem 
Istry In England forty years ago led to the complete 
removal of the coal tar dyo Industry to rermnny 
where since that time has sprung up the equally Im 
portant manufacture of synthetic drugs Tho sac 
charln the antlp>rln the artificial perfumes con 
sumed In EJngland are not made here and It now 
looks as If the fixation of atmospheric nitrogen In 
tho form of nitrate so Important from the agricul 
tural and Industrial points of view was going to bo 
taken possession of by Germany and America acting 
together England being left out 
Such things have been said over and over again 
for tho last thirty years or more and I am not aware 
that such statements have been shown to be funda 
mentally mistaken nor has there ever been any pub¬ 
lic explanation of tho Indifference displayed 
Tho link between science and Industry must be os 
tabUshed by the roosters of Industry tberoselves t 
do not believe In the ©fflcacy of much of the technical 
Instruction which Is talked about and I fear that 
much money Is being wasted In the attempt to Im! 
tate Industrial operations In schools and collegea 
What Is wanted Is the highest and most complete 
kind of Instruction In pure science following a good 
fsnorm) education oonducted on such lines that the 


fittest only are passed forward to the unlrersliy or 
scientific school Toung people educated In this way 
form tho material which should be utilized by the 
manufacturor But ho must not expect that a man 
so prepared Is going to earn hU salary the first year 
OP two lie has got to learn hla bunlneas and must 
havo facilities for doing this or such talent as he has 
cannot be turned to account and this can only be 
done by taking him Into tho works This Is a sub¬ 
ject on which a great deal might and should bo said 
but such a discussion Is not suited to tho present 
occasion 

In (onclusion 1 may p< rhaps bo allowed to give a 
ftw minutes to a giant o at the futun—not that I 
can prrtond to descry very uiuch 

We must rnrnember that th( re Is no finality In 
physical scionct The farther wr go the wider does 
tho horizon bt fore uh become but p\<ry discovery of 
a new fact or pi Inclple gives us a new Instrument to 
help on to higher things Ib me we may reasonably 
suppoBo that wondt rful as the past has been tho 
future win be morL v^onderful stll) 

Here T will vt nture to draw a cllstlnttlon between 
Invention and dlstovfry and to invention there is 
piobably no limit it may bo said to consist In mak 
Ing new cnmblnattons and permutations In the ele 
nients of knowKdge nlnndy a<qnlred Among the 
Invtntlonfl which have afTi(bd the condition of man 
kind those which are (oiucrned in locomotion stand 
first U may truly he said that life Is lengthened 
not onlv by >oars hut by opportunitft s and from this 
point of view quick traveling provided by steam and 
electricity is a great advantage It would be un 
wIbr to utter any prwlictlons as to what may here¬ 
after bo done with big ships and aeroplanes only the 
old fashioned typo of nervous system—already shrink 
Ing from the Increased nolae and hustle of the town 
—shudders at the (hojjght that neither distant val 
ley nor mountain top from tho tropic to the pole 
tan now he expected to pi ovlde an asylum whore 
IH ac< secure from Intrusion Is to be found 

In Samuc 1 Butler s Frc when a remarkable l>ook 
puhllBhed about foity years ago a country was pic 
lured in which moral d< llnq\)cncy was treated with 
sympathy and rondolence while bodily disease of all 
kinds was held to be a crime and was punished by 
fim or Imprisoiinient I huppobo It will take a good 
many generatlonB to roach that condition of enllght 
enment but the time cannot be far off when the 
piopagution of InfertlouB dlscaso will In all tlvillzid 
countries he abollshvd 

1 he habitability of the planet Mars has of Inte 
been a subject of much revived discussion Tho pos 
fllblHty or probability of the oxlstence of Intelligent 
IxeIngH In c)thcr pnrts of the universe long a subjcit 
of debate Is a question of piofound Interest but 
whether communication with them from the earth can 
over be established who can lelP 

But as to discovery In physhal sdencr as already 
said the hoilzon widens as we go on but It seems 
not Improbable that there is a limit set though as 
yet ver> far off by the capneiLy of the human In 
t(licet Natures ways used to be thought simple 
but now we know that ahe Is not only mysterious 
but romplex TT vever there Is every reason to ex 
pfct that great at Ides art possible even In tho Im 
meuiate future The sort of problems which remain 
to be solved are rcpiesented by sue Ii questions as the 
following What Is the cause and nature of gravlta 
tlon and other sorts of attraction*^ What Is the dlf 
feuncp between positive and negative electricity and 
what Is Uift lolallon of electricity to matter’ What 
Is the nature of chemical afllnlty and Is It really 
electrical’ What Is the ronstltnlttni of the elements 
and Is the transmutation of metals a dream or a 
physical poBslblllty’ 

Tho pen trntlon Into final cmiH( s seems ns wc pro 
coed to be further and further out of our roach Tho 
problems of life and mind are up to (he present In 
arccBSible to man In his itrcscnt Htate and notwltb 
standing the hopes and beliefs of some physlologlsta 
It Is safe to saj that they will remain so for a long 
time to come If not always 

And f ven in regard to common matter and the 
ph>HU'il forces all we know about them la de’-lved 
from the perception of phenoinc na through tho 
agent > of our m nscs Now the si !iaes sight hoar 
Ing and the rest have latn evolv d not to provide 
the means of surveying nature but for tho protection 
and advantage of the body to which Ihev belong It 
Is posfllbb therefore that the human view of phe¬ 
nomena Is only a partial and imperfect view pt anv 
rate the vjvorld which is open to the sense percep¬ 
tion of a man must bo very different from that which 
Is perceived by many animals with their hlghlv 
Biieciallisecl senses such as the scent of the dog the 
sight of the carrier pigeon and perhaps other sensoR 
for which we have no name 

In Us ultimate nature aald Horbeil Spencer 

matter Is as absolutely incomprehensible as space 
and time Whatever supposition we frame leaves uv 
nothing but a choice between opposite absurdities- 
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The World’s Daily Weather Maps 

Systems Used in Various Countries 


U you BhoLild wlah to know Just what the weather 
wHH doing on a particular morning at a particular 
HiKit on the land surface of the globe the chancea 
are about two In five that you tould aatiafy your 
curUwlly by vlalllng a meteorologltal library and con 
suiting Its files of dally weather maps 

Thp accompanying diagram (Fig 1) shows approx 
Imatply the area of the earth s surface that these 
niaps now cover Niarly every dvlIlMd country In 
eluding tho larger Kuropean colonies now publUheB 
at least ono daily weather map baaed on telegraphic 
leports A few countries publish several maps 4 e 
maps are Issued at several points within their re¬ 
spective terrlU^rlcs Thus (Indudlng maps published 
In the dally newspapers) the United States Weather 
Huroau Issues dally maps at about ono hundred places 
in this country Germany publlshcB about twenty 
maps the most Important of which Is that Issued at 
tho Deutsdio Soewarte In Hamburg India publishes 
thne maps Most countries however Issue a map at 
one place only viz the headquarters of the national 
weather service 

I he area represented by the map is not In most 
tascH limited to a siiiglo country This Is notably 
hue In the case of tho Furnpean maps the majority 
of which cover the whole of Furopo The Fgyptlan 
map Includes stations In Italy Greece Tripoli etc 
rhe maps of tho United States Weather Bureau over 
lap with those of Canada 

in point of workraanBhlp tho lithographic map 
published daily at Washington stands unrivaled 
while tho handsome maps Issued by Japan and Argon 
tina compete for second place It would be Invidious 
to specify the publications standing at the other end 
of tho scale Suffice It to say that several extremely 
(rude produ* tlons of this sort are Issued abroad 
but In these eases tho wonder Is that they are Issued 
at all coniirtorlng the very meager funds and limited 
stofTi the meteorological services In question have at 
their command 

Besides tho maps based on tolographic reports and 
Issued a few hours after the observations that thev 
collate are taken there are several highly Interesting 
synoptic maps the data for which are collocted by 
a slower method and whkh generally appear months 
or even years after the date to which they refer 
The most notable publication of this character waa 
a dally chart of tho Northern Hemisphere published 
fioin 1877 to 1887 by the United Slates Signal Servk ^ 
—tho predecessor of the Weather Bureau Several 
series of maps have been published for the North 
Atlantic Ocean and tho adjacent continental areas 


and two of these still a|)puar vis tho Cartes Synop- 
tlques Journalidres begun by Iloffraeyer In 1873, and 
now Issued Jointly by tho Doutsoho Soewarte and tho 
Danish MoteorologU al Institute and the Internaltoo 
nler Ikkadenberlcht publlshtMl by tho Deutsche Seo- 
warto These maps the ocean are based on the 
meteorological logs of vessels aa well as the reports 
of land stations A specimen map from ths De 


hadenberlcht is shown In Fif t This publication 
presents a somewhat sketchy picture of the weather 
over a wide area of land and water and appears with 
remarkable promptitude i o only a few weeks after 
the period to which It refers 


the oidluary daily weather maps although pri 
mailly dovoted to tho weather prevailing over the 
land tend to spread nut more and more over the ad 
jacent oceans This expansion is made possible by 
th<^ utilization of reports from Islands- such as Ice¬ 
land and the Azores—and to a limited extent of 
wlieloaa reports from ships Observations of the lat 
ter class (4 c wlrcUss n ports) are regularly shown 
on the biiglish dail> weather map but It must be 
admitted do not as yet add much to tho value of the 
publication 

la contrast to the European maps those published 
In tho United States aro based on strictly simullan 
(Mius observations They show tho weather prevailing 
all over tho country at 8 a, m Eastern Time In 


Europe the telegraphic observations are made partly 
on standard time and partly on local Umo and tho 
hour of observation thus falls to oolnoide by two 
hours and more In extreme cassa. However, In 
Western Europe including the British Isles the ob- 
servatlons are nearly synobronoua. 

The problem of colleGtlBg the obserratioos prompt 
ly enough for use on tho chartn, and In foraputittg. 


haa boon a dlAcalt ono in all oountrlaa. It la aolTad 
moat auoooaafolly in tho Unttod StaUa, wbtro tho 
Weather Bureau la giran prkvity by the talegrapli 
companlea at the time iti raporta are being deapatdied, 
and where the prooeaa la farther facilitated by the 


use of an Ingenious circuit system 4 the ob¬ 
servations aro assembled at a few points and at tho 
same time are copied off at each station on a circuit 
as they pass over the wire this means a wonderful 
ly rapid interchange of obeervatlons among the sta 
tlons and enables the Bureau to publish Its map 
simultaneously at many points throughout the United 
States In Europe national boundary lines—and tbe 
indisposition of the authorities in charge of the tele¬ 
graph sysloms which aro generally operated by the 
government to give special consideration to meteor 
ologlcal business—are serious obstacles to rapid trans 
mission. In all countries the reports are sent in 
cipher A uniform code la used tor this purpose In 
Europe 

The history of dally telegraphic weather maps ex 
tends back about alxty years A few tentative under 
takings of this kind were carried out both In Europe 
and America about 1860 but tho first map that was 
deatlned to he a permanent enterprise was the French 
Bulletin Intematfonale ** begun by X^evenier In 18(8 
and this baa continued without Interruption to the 
present day Yhe conttnuons series of United States 
weether maps began with Professor Abbes maps Is¬ 
sued at Cincinnati in 1870 and soon after taken over 
by the Signal Service In Washington 

The first published dally weather maps of the Brit¬ 
ish Meteorological Office began in 1878 


Propoeod Dopartmont or Buroau of Public 
HoaltK 

Thx SecreUry of Agriculture while In hearty ao 
cord with the general proposition to provide better 
facilities for work in the Interest of the public health 
expresses himself as opposed to any plan which will 
remove from tho Department of Agricnlture the Inspec¬ 
tion work Involved In the enforcement of the food and 
drugs act and the meaMnspeotlon law to say nothing 
of certain plans which would take away the biological 
and entomological work of the Department To re¬ 
move from the Department of Agrloolture the meat In 
spectlon and veterinary work, says the Secretary, 
^ould I believe be a great detriment to the work of 
this department and to the agrlcuHoral and live stook 
Iniereata, without any oorreeponding gath in effioleacy 
or advantage to the public, and would reeoit in In¬ 
creased expenditures rather than in economy For 
example, the field work for the eradication of ftlieaiee 
of animals le carried on mostly during the summer, 
while the work o< alanghterhoiMeg is heaTieet during 
ths winter, and it is thus found to be praetlegUe and 
eccmomloai to ehltt men from one to another of these 
branobee ah tile neede of the eervtoe require.' The 
Secretary thinks it would bs an sxpeaaiva mistake io 
take away from the Deparfment of Agrioultttre work 
whitii it is performing ea thtf a ct oftly, and irhlek it ean 
perform better gad mere oooiHMnioaay tbao any qt^ 
aywey 
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the point of the arrow Hhowa where the observation wna taken The arrow (lice with tho wind 7ho Ulle of tbo 

an w Hhow thp force of the wind on the half Beaufort hluIo The air temperatnre la ahown In whole desreea 
(Ccntlgnidc) water tomporature to truthe of a dtirree The curved linen are Inoham or Unea of equal 
Imromctrlc i^aimre Arena of high preaanr aro marked II {hack) of low prcfuuro 
*T itirf) (From the tnt( rtmtlonaler Dekadenbiticbt. ) 



Fifl 1 —LAND AREAS EMBRACED IN THE DAILT WEATHER MAPS OF THE WORLD 


Wtihln a few hours afttr the time of obaervation weather maiw based on telegraphic reports are paMtShed for the 

regloiu Indicated b> the shaded areas. 
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New PKysical Apparatus* 

Simple Instruments for the Laboratory 


A TAoumi run oaoiLU)aoopa. 

OtHin baa ahown that In a vaouum tube oontalnlng 
nlboceo the negatlTo glow ooouplea a apace exactly 
pn^rtSoaal to the atrengtb of tbe electric current 
wbM prodttcea It Deaaelborat baa found that tbia 
lomlnoalty la practically Inatantaneoua* Ita beginning 
and ending coinciding exactly wltb tbe oloalng and 
opening of the olroult Tbe Berlin Arm of Boaa bae 
oonatmeted a racuum tube oacllloacope wbich la very 
well adapted for the obaervatlon of the phenomena of 
currente of high frequency The arrangement of ap 
paratua la indicated In tbe flrat diagram (Pig 1) 
A repreaenta tbe primary oaclllatory circuit In which 
tbe capacity la fumlabed by the Leyden jar Ox and the 
eelf Induotlon by tbe Interchangeable coll Pi A apark 
tng coll can be bridged over tbe gap F The aeeond 
ary circuit ahown at B, oontatna a variable capacity 
(7| and an Interchangeable inductance coll P^ The 
aeoondary circuit ie influenced more or leea power 
fully by tbe primary circuit according to the dlatanoe 
between the cotie Pi and P^ The character of the 
OBOillatton In either circuit can be atudled by meana 
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of the apparatua C which containa the vacuum tube 
Q and which is bridged acroaa either of the colls P 
and P, by meana of the hlghlenalon commutator D 
A water reelatance W la connected in aerlea with the 
vacuum tube In order to reduce the consumption of 
current The tube O la observed by meana of a two 
faced mirror Bp which la rotated by an electric motor 
at a speed which may attain 7 800 revolutions per 
minute The obaerver sees in the rotating mirror two 
undulating lines of light the form of which corre 
aponds exactly to tbe momentary periodicity and gen 
enal character of the electric current 

THE THXOBT OT ORATIIfO INVCRSION 

It appears from tbe experiments of Herts that a 
grating formed of parallel wires Is most tranaparent 
for electromagnetic waves when it la In the position 
shown at A In the second diagram (Fig 2) with the 
wires perpendicular to the electrical vector E of the 
waveSi and parallel to the magnetic vector M This 
phenomenon Is known as tbe Herts effect 

On the other band the researches of Du Bols and 
Rubens appears to prove that a line wire grating is 
most transparent for very short waves that la the 
waves of the visible spectrum when it is in tbe po¬ 
sition B with the wires parallel to the electric and 
perpendicular to the magnetic vector This phe 
nomenon Is called the Du Bois effect 
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The wave length at which the Du Dots effect !s re¬ 
placed by tbe Herts effect Is called the point of In 
veraion and is determined chiefly according to Dn 
Bois, by tbe material of which the grating is com 
posed. The results obtained by Du Bols however, are 
partly oontradtoted by the experiments of Braun who 
pufvspplsed platUnnn wires on glasB thus producing as 
be Msflmed eroeedlagly fine gratings which in all 
oaisb sbhwed a well biarbeC Herts effect 
fawefer and Relehe have published, In a recent 
neiAe^ of tbo Aaatfsif der Fbyta, tbe resulU of a 
ibeorsHcei Inyestlgartoa erblcb Indtaate that Braun’s 
obaprreitlons wt probably eorreet and that the Herts 
efMb Is ehlrayB prtdiraed wluaa tbe diameter of tbs 



wires of tbe grating Is small in comparison with the 
wave length Hence It Is desirable to repeat and ex 
tend the experiments of Du Bois and Rubens 

HIGH VOLTAOX IKDICATOB 

A simple method of determining whether a wire car 
rles a current of high voltage or not consists In con 
nectlng the wire to earth through a Qelssler tube In 
the manner Indicated in Fig 8 The presence of a 



Fio 3 


high voltage current is Immediately indicated by the 
glowing of the rarefied gas in the tube Owing to the 
high resistance of the vacuum tube no earth worth 
speaking of Is produced by this method A recent 
number of tbe ElektrotechnUche Zettachrift descilbes 
an Indicator based on this principle and Intended for 
stationary use Fig 4 shows the Indicator which Is 
operated by turning up the handle A and thus placing 
the portion B which contains the Qelssler tube in 
connection wjlth the terminal D which Is connected 
with the high tension circuit The tube Is observed 
through a little window at <7 The axis of the ii 
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able arm and consequently the other <end of th? 
tube are connected with tht earth FI u shows a 
similar apparatus dev sed f( r poimanont se in which 
the tube is attached to the other parts by spring 
clamps 

TUB BOTAMKTXH 

The accurate measurement of the velocity of flow of 
gases offers great difficulty In many experimental re 
searches A novel instrument for measuring this vel 
ocity has lately appeared in the market The left 
hand (Ffg 6) illustrates the principle of the appai 
atuB which is called tbe rotameter The gas flows 
upward through a slightly taiering glass tube a I be 
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supply pipe It provided with a stc^ cock o and a cot¬ 
ton wool filter inclosed in a capsule b The ascending 
stream of gas lifts a hollow indicator e to a height 
which varies with the velocity of tbe current and ut 
the same time sets the Indicator Into rapid rotation 
about its vertical axis whence the name roUmeter 
The rotation prevents adhesion of the indicator to the 
wall of the tube Tbe flow In liters per second is 
given directly and very accurately by the portion of 
the indicator in respect to a scale etched on the glass 
tube The scale Is graduated empirically and a dlf 
ferent scale Is required for each gas. 

Two or more gases can be mixed in any desired pro¬ 
portions, easily and accurately with the aid of a cor 
responding number of rotameters For example by 
drogen and oxygen can be mixed in the proportions 
required to fmrm water by Joining the outlet pipes of 
two rotanelmr tte inlet pipes of which are con 
neotid with cylinders of com pr es se d hydrogen and 


oxygon respectively and adjusting the stop cocks 
until the whirling Indicators show that the flow of 
hydrogen Is double that of oxygen This arrangement 
of apparatus Is Illustrated by Fig 7 

TUB KEBR KFFXOT IV GLASS 

In 1875 Kerr dlscovorod that double retraction is 
exhibited by dielectrics subjected by electric stress 
The meaning of this statement la Illustrated by the 
aooompanylug (Fig 8) A horlumtal glass tube a the 
ends of which are closed by plane sheets of glass Is 
filled with a transparent non-conducting liquid (oar 
bon disulphide for example) In which two horizontal 
plates of metal b and c are Immersed By connecting 
these plates with the poles of an electric Influence 
machine d or a galvanic battery of high electromotive 
force an electric field la created between the plates 
the linos of force running vertically in the direction 
of the arrows In these conditions polarized light 
which traverses the tube lengthwise is found to move 
with different velocities according to tbe direction 
of the plane of polarisation In carbon disulphide for 
example light which la polarized In a vertical plane 
parallel to the lines of force travels more rapidly 
than light polarized In a horizontal plane (The elec¬ 
tric osotllations of light waves are perpendicular to 
the plane of polarization and are therefore horizontal 
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In Ihi flrat case and vertical in the second ) As the 
Index of nfraction of a substance Is the ratio of the 
velocity of light lu that substance to tbe velocity of 
light la air we have here two Indices of refraction 
and hence the phenomenon is called electric double re¬ 
fraction The difference between the Indices of re¬ 
fraction of light polarized respectively parallel and 
perpendicular to the lines of force when the fall of 
lotontlal Is one volt per centimeter is called the Kerr 
constant Tbe Kerr constant for carbon disulphide 
was measured In 1883 by Prof Quincke who obtained 
the value 12 x 10* A slightly different value 30 42 X 
10* has been found recently by Dr Tauern An ao 
curate knowli dge of the Kerr constant Is valuable as It 
enables high electrostatic potential differences to bo 
Tneasured by an optical method Tauern s experiments 
have also confirmed the correctness of Kerrs Ob¬ 
servation of double refraction In glass subject to uni 
form electric stress The value of the Kerr constant 
Incr aac^s with the proportion of had In the glass 

BIE TItOMKTFB WITH VABTADLB BATCGB ANU flBNSITIVKKEflS 

Measurements with the galvanometer are made 
much more convenient by the possibility of diminish 
Ing the sensitiveness of the Instrument tenfold one- 
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hundredfold or one-thousandfold by the use of parallel 
circuits or shunts having resistances equal respec¬ 
tively to 1/9 1/99 or 1/999 the resistance of the gal 
vanometer Fig 10 shows bow any given current 
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Mtreuglli ran (buu be iiicasuicd by mcaus of a bIdeIo 
galvanometpr aud n b< rlca of ahuaU 
The need of a slntllar nietbod of varying the sen»l 
UvtueBS of tU tie Ironttor Ih obvtoua Ultckmann 
baB devlBod i i i table Incloatd cltHtromcter which can 
bo UHoJ Hill twenty dc dJfforLnt grades of aenaitlve 
rn UB f )i n t hh n Ing poUntlalfi from two volU to 
(Wditj five (houB«nl vtHs (FIk 11) Tho principle of 
th apimratUH la illuhtratel by the diagram (Fig 9) 

I el ua B u I Obt that it Ib required to moa*ure tho dlf 
f r ntc of i)ot ntlal between the points A and B Be 
tw( n the HO poIntH two well Insulating condonaorB 
frti finin rtftiduai tharge aio Inserted In series The 
HlK C ((iiii ctlig ih s two condtnsera pOBBeBsoa a 
I lUnttal whUh appioxlmutes more cloaely to that of 


the earth the greater the capacity^ of the etmdeoaer In 
sorted between this wire and^th^ dartbi or tho point fi, 
compared with the capacity of the condenaer between 
0 and A Between the wire O and the earth la In 
terted the electrometer the capacity of the Inotni 
ment Itself being added to that of the condenser be¬ 
tween C and B In estimating the degree of seniltlve- 

DGSB 

Fig 11 shows a Lots chord electrometer with mioro' 
scopo reading on the left and the above described po¬ 
tential reducer on tho right The object whoso poten 
tlal F iB to be measured Is (»mnected with the term 
Inal A By means of the buttons I and // various 
(ondonsers corresponding to that between A and O 
In >lg 9 can be InBerted while the buttons 12 8 4 


control the insertion of a nnnd»er of oUur oondHists, 
eorrespondlng to that between O and B In Big. 9 0 

Is a button by means of ^hioh all parts of the interior 
of the apparatus with the exception of the terminal 
A can be simultaneously connected with the earth By 
drawing out the buttons In various combinations a 
great variety of grades of senslUveness can be pro¬ 
duced The oottdeasers are all of cylindrical form and 
contain no dleleotrle except air As the Luts electro¬ 
meter does not require to be protected absolutely from 
vibration this apparatus can be used everywhere, even 
on overland Journeys and on board ship, for the 
measurement of differences of potential ranging from 
two volts to twenty five thousand volts to within less 
than one per cent 


Illuminating £n^ineerin{(* 


luL wriUr ban hfard tho opinion cxprcHuud that il 
lumluatlng ouglnucrlng Is au abnliuBe tctbulcal b <1 
< ncc wUh only un ludlrot t or rtmotc beailng on 
iructlcil qucatlouB and conBtqucntly that the com 
iiiurilal man of the eloctilcul or gas Interests (an 
doilve JiUh of benefit fiom the study of this science 
<r from atundance at the mootlngB uf the lllumluat 
Jng J nglntejing Society Ibe object uf this paper Ib 
to show Lliat the opinion here described U erroneous 

For the present purpose the subject may bo divided 
Into three < lasses nuruely First the design and do 
velupuient of lighting units secondly the detormin 
atloii of the light distribution aud of other character 
Isttcs of the available units and thirdly the uppll 
(atlou of the available units to the spaces to be 
light d as determined by the Ulumlnatlon rcijulre- 
menU 

It is evident that tho commercial man Is dependent 
upon the Illuminating engineer for the design and de 
velopmfnt of tho cUctrlc and gas lamps which ho has 
available to offer to the public The physical and 
ihomlcal principles underlying both of these forms of 
llluminunts are abstruse and each has reached Ua 
present efficient form through Invention and research 
on the pari of scleutiftc men The commercial man 
may well say It tu not necessary for me to master 
these sclontlflo principles 1 accept with thanks and 
put on the market the latest products of such Inven 
tion If I am free to ciUiclso and to state what my 
experience as a salesman Indicates Is required by the 
public and If the engineers meet these requlremenU 
I am satlsfled 

It may be admitted that tho commercial man need 
not master the principles underlying the design of 
lighting units but the statement just put into his 
mouth shows how essential Is a constant co-operation 
and exchange of opinion between the commercial man 
and the laboratory man Tho latter Is to a large ex 
tent d» pendent upon the former for a knowledge of 
(he public taste and of the exbat to which the public 
purwi will be opomd to Us gratlflcatlon In addition 
the tominerclal man will understand the requirements 
deminded by the various kinds of buildings and of 
ocdipations ae affecting Buch points aa the sixe of the 
unit tho distribution of light from It Its color Us 
daylight appearance etc The association together of 
these two (lasses of men at the sectional annual 
mec tings of this soclt ty cannot fall to be of benefit to 
the art of Illumination If on this point It may seem 
to the commercial man that he Imparts more than he 
receives be should realise that It Is in a good cause 
nnd win rettult In the prodmtlon of more efficient 
units better adapted to the rcKiulreraents of the con 
Humlng public 

It Is evident that tho commercial man having at his 
command an aasortment of lighting units in bis ef 
fort to sell them must be ponseased with a thorough 
ki 4 owUdge of the salient characteristics of each of the 
imlU For this knowledge he Is dependent upon the 
Illuminating engineei The Illuminating engineering 
laboratory wHh which the wrltoi Is connected has fur 
nlnhed or in now engaged In preparing Information 
n gardlng the gas lamps that are being sold as 
followH 

light dUtrlb itlon rurv(M of lamps and globes lum 
inous pfflciemles of lamps globes and mantlea mini 
mum distance from the celling it Is safe to hang the 
lampn safe dlRtanco under awnings for outdoor 
lamps wlndiroof qualities of outdoor lamps relative 
emission of radiant heat from gas and eleetrla lamps 
relaljve Intrinsic brlUtancy of lamps fitted with as 
sorted glassware piopor heights of lamps of varions 
types snitable for various purposes reflective ef 
fletendes at varlonl angles of various lights with 

• A paper presea t ed at the fbarth AdbuoI Convemtlon of 
the IllsnMutlM Boctoty, Baltlmort. October Mth 
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Its Value to tKe Commercial Man 

By William T Serrill 

staudard wall papers absorption coefllclenti of glass 
ware Ignition devices color values of the light from 
various lamps strength of mantles adaptability of 
lamps to various gases and pressures loss of ef 
flclency during service of lamps and mantles ex 
amlnatlou of lamp structure and suggestions for 
remedy of structural defects 

Knowledge of the kind Indicated In the above list 
1b essential to the coinmerclal man In his effort to 
Bell and to meet the competition of other forms of 
iUumlnants Hero there la reached another point 
which emphasizes the Importance of the commercial 
man attending the motlngs of the Illuminating Bn 
glnicrlug Society At the meetlngu he learns how to 
Interpret and uilllxe the data furnished by the labors 
torlcs The subjects contained in the above list are 
of the Bort that are considered and discussed at the 
meetings Any salesman listening to and taking part 
in the dUcuBBlons thereby Improves hli efficiency by 
increasing his knowledge of tho thing he sells 

Having considered the laboratory end of lllumln 
atlng engliueilug and having shown the value to tho 
commercial man of his pat tlclpatlon in the discussion 
of Bubjocts conneded with that branch It Is well now 
to approach the third division that of applied Ilium 
Inallng engineering 

In considering this subject one Is met at the outset 
by the Btartllng fact that the application of lighting 
units to Interiors is and from the nature of con 
dltlons must be made by the commercial man In 
any city the electric light company and the gas com 
pany through their canvassing departments handle 
such work There Is to be sure the consulting ilium 
Inal Ing engineer who may plan a fraction of it but 
it remains true that the great bulk of lighting In 
stallatlon work Is carried on by the gas and electric 
Intereets In the stress of competition these Interests 
actively canvass and thus secure the work 

Now canvassing for light Is like other canvassing 
eBsenttally commercial work It Is organised and car 
riod on for a direct and immediate commercial pur¬ 
pose and It must be directed by a commercial head 
The atmosphere of a department where canvassing Is 
carried on should be charged with the commercial 
spirit Engineering departments from the nature of 
their dudes do not develop among their employees 
the selling Instinct The writer does not mean to 
Imply that an engineering education is not helpful to 
a salesman or to any one In charge of a selling de¬ 
partment The point he wishes her© to make la that 
a canvassing department to bo successful should be 
organised as such and should devote its energies ex 
cluslvely to that purpose 

In canvassing for light the conditions are such that 
generally the character of the Installation must be 
determined by the canvasser during his vlstt to the 
consumer s premises and frequently In the consumer ■ 
presence The strosa of competition and the senslblll 
ties of the oonsuinsr generally combine to make the 
element of time an olMmportant fiootor The pros¬ 
pective customer says TTere Is an Interior Con 
you light It satisfactorily? Can yon improve on Ita 
present lighting? How ranch money eon we save by 
installing your system?” In order to secure the work 
at all the canvaseer mnet be prepared to give on Im 
mediate answer to these questions, and. In so doing 
he te determining the character of thO Installation bis 
company will make in case It gets the order In 
other words the canvaaser is doing the applied lllnm- 
inatlng engineering The fact that the orders so 
taken may be riven to on eoglneerlnt department to 
inetall. and that In this vroy the pUutt of the can* 
vooeer may be checked, and corrected if mistaken, la 
not to the phtet Occoeionally stmh g ehmage might be 
mode, hot many coses of thhi kli^ wonU enrkrasly 
affect thehdiinees 


Having shown that practical conelderatlone foroe 
the application of lighting units to Interiors into the 
hands of the canvasser It should be unnecessary to 
furnish an additional argument toward the education 
of the canvasser in the principles of Illumination 
Bach company must solve for itself the problem of im 
parting this education upon Its success will depend 
whether or not the Interiors covered by Its field of 
operations are properly lighted In the writer s 
opinion the Illuminating Soglncerlng Society should 
become an active factor in the education of the lighting 
canvasser Bspeclally should the local sections take 
an active pait In these more time should be given 
to discussions of actual installations Buch Installa 
tions illustrated by diagram or photographic slide 
when crltlciaeii and dlscusBcd in public meeting have 
a high educational value Commercial men members 
of local sections should be encouraged to present de¬ 
scriptions of such Installations and of Interesting 
problems that arise In their experience 

Ihe Illuminating Engineering Society has been ad 
veraoly criticised for devoting Its energies too ex 
cluslvely to the abstract chemical physical and physl 
ological problems that pertain to the profession Even 
if the charge be true the adverse criticism Is not de 
served The profession of Illuminating engineering Is 
emerging from the state of infancy it is proper that 
the scientific principles which underlie the profession 
should have been mastered before the more practical 
phases of the subject come to the fore The society Is 
now in position to devote more time to the latter It 
has been suggested that the annual sessions should 
consume four days two being devoted to the sclentlflo 
and two to the practical branches of the profeeslon 
The purely commercial phaees of the sale and Intro¬ 
duction of lamps should probably not be considered by 
this society 

At this point some commercial man arises and pro¬ 
tests somewhat as follows The practice of Ilium 
Inatton Is an art and th© main qualification of the per¬ 
son who practices this art Is experience combined 
with common sense It may be true that the art Is 
based on scientific principles more or less abstruse 
but a knowledge of these prlnciplee Is not essential 
any more than in the art of preparing food the expert 
cook must be acquainted with the chemical and physl 
cal changes brought about by the application of beat 
to animal and vegetable tissue t gtant my man must 
be thoroughly familiar with the lighting units and 
the accompanying glassware and must he able to In 
terpret the light distribution curves and other data 
furnished by the laboratories but when It comes to 
the actual application of the units to the space to be 
lighted Judgment based on experienoe is the only tool 
he needs There may be some casee of snob oomplloo- 
tlon that he may need the advice of an expert ilium 
Inotlng engineer but they ore few and for between 
Practical conditions in most coses prervent on Ideal a^ 
rongement of the lamp these practical oondltlons are 
so numerous and so oompelUxig os to become the dom 
Inant factors, so that the beat Ulumlnatlon obtainable 
is a compromise Outlets are fixed, and it is expensive 
or Inexpensive to change them, the oeillngs ore low, 
columns, showcases, balconisa etc. interfere these 
end numerous other practical oonsideratioa ore tn^ 
that, in the grpat moiorKy of cotes, the Installothm 
mode by Ura oonsulttM liluminoting englnesr, after 
calcuiaeing the lUnmlnatlon at all ports of the room, 
wtjl be identtoal wtth that mode by on ekpsrlsnced 
man. using nothing hut his Judgment u a gnSdO.*' 

The sbon rMOrks ^ our oomnerolal friends ore 
interesttne sod contain consldemble ot tratii. hot 
there Is Itl Um no orgniiieat offotest the ^rOpdeol to 
ednei^ tlm ff|ihttBg envnsser In the prlMi^ tM 
underlie prod^ nhmtatttkh tto «m eon nrfoe 
that d hiffMtdih df ttHoe 
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S OEN T I FI C ABIBRICAN SUSmMStfT Plo, Am ^tfir 

Handling^ Passengers on a Rapid Transit Rmlrbad—^H* 

Construction of a Rapid Transit Line as Illustrated by the Hudson and Manhallarii Satlroad 


It ih uot fosslblc In all caatm to load paast^ngerB so 
that th y will be evenly dlfttrlbuled throughout the 
train aa Is iho case at ( burch Street terminal For 
loBtancL at Hobokt n terminal the only connection 
availatlo for Interchange of pasaengerB with the Lacka* 
\4uuia Kullroad enter tho first car they come to and 
fill the ars at one end of a train leaving the cam at 
the other end practically empty To counteract thU 
unequal train loading an entranco for paaBengerg in 
lerchanged with the Public Serke Corporauon (trolley 
care) was conetnirted as near as possible to the other 
uid of the station and the result la a well balanced 
urrangument for the distribution of passengerB through 
out thti entire train Similarly at the Pennsylvania 
station pasBfugerB from the railroad are necesaarlly 
delivered to the Hudson and Manhattan Railroad at 
the extreme oastorly end of the station and to coun 
torbalaiue this entrances for passengers from the 
trolley cars and street are located at the westerly end 
(f the Btatlon The lo al Btatlona on Sixth Avenue 
have ail l>een arranged with entrances and exlta as 
utar as possible to the center of the train whereas 
the stations at Christopher Street and Ninth Street 
owing to curves In the line which prevented the plat 
form from being centered on the only available Bite 
for a stairway and entranco are arranged for end 
loading—ChrlBtopher Street at the westerly end and 
Ninth Street at the easterly 
In the design and construction of the stations of the 
New York rapid transit subway praitlcally all the 
entrances and exits consist of openings In the side 
walks covered by kiosks which interfere seriously with 
the use of the sidewalk In the development of the 
Hudson and Manhattan lines the Rapid Transit Ck)m 
mission appreciated the obje tlons to the kiosks erected 
on the sidewalks and compelled the company to arrange 
for the entrances and exits through private property 
unless apeoifically permitted to do otherwise by the 
Commission In some cases arrangements were mads 
for entrance and exit through private property on 
Sltth Avenue and in other cases entrances and oxlU 
were placed under the stairways leading to the elevated 
railway so that the erection of kiosks Involved no 
additional obstruction on the sidewalk To make a 
railroad of the greatest convenience to the traveling 
public the stations need be clearly defined and easy 
of access An entrance through private property sel 
dom affords tho same convenience to the public as does 
an entrance direct from the public streets even at the 
expense of obstru< tlons such as railings or kiosks 
Rntrances placed directly upon the street are more in 
evidence and are consequently of greater value to the 
public BO that although at flmt thought the obstruc 
tion to the sidewalk may be considered os pre eminent 
yet the general convenience of the traveling public Is 
better served by kiosks On the other hand where U is 
possible to arrange stairways as was done on the 
Hudson and Manhattan Railroad under the stairs of 
the eleated railway so as to provide this convenience 
without additional obstruction to the sidewalks the 
arrangement Is Ideal There is however one serious 
drawback as In the majority of cases the stairways to 
the elevated railway are so narrow as to give Inade¬ 
quate width for proper service and wherever there Is 
a possibility of passengers moving In opposite direc¬ 
tions no stairway should be Installed less than five 
feet In width and It Is desirable to make them not 
less than six feet wide which allows ample width for 
two persons abreast walking In the direction of the 
maximum movement and one person In the direction 
of contrary movement Tho interference with tho 
movement of passengers in the maximum direction by 
an opposite movement on narrow staircases Is detrl 
D ental to general efficiency 
Platforms should be designed to provide ample room 
for the free movement of passengers In the case of 
unloading platforms all that Is necessary Is to have 
sufficient space with ample exits so that an entire 
tralnload of people can be easily discharged onto the 
platform within the limit of time fixed for the station 
stop and further that the entire tralnload so dis¬ 
charged may pass out of the station before the arrival 
of the following train It la usually not necessary for 
a platform to be wider than the floor area of the car 
Itself although there should be a widening of plat 
forms In the vicinity of stairways or exits as there 
must ‘tff necessity occur a slight congestion at the 
points of exit from the unloading platform in the 
case of loading platforms the consideration is aSeoted 
* FtocMdiag* of the Sagineers Clob of ^lladelphla. 
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materially by the character of train service operated 
With the Hudson and Manhattan Railroad at Church 
street terminal and later at the Thirty third Street 
terminal there are In use platforms twenty feet wide 
common to trains serving different routes There 
must therefore be ample room on the platforms for 
an entire tralnload of people to stand for either route 
for which a train Is destined and to distribute them 
selves so that they can enter the train immediately 
upon Its arrival It Is obvious that If an attempt is 
made to unload passengers from an arriving train onto 
the seme platform on which passengers waiting to 
leave on the same train aro standing the movement 
of passengers Is seriously interfered with and the 
public Inconvenienced since the station stop must be 
Increased to permit loading and unloading of the 
trains It is very plain therefore without argument 
or the use of figures that the convenience of the 
public and the rapidity of passenger movement can be 
beet accomplished by unloading pasaengera onto one 
platform and loading them from another it la quite 
material In unloading passengers that the train stands 
on a tangent The great objection to a train standing 
on a curve at a station Is that passengers may be 
Injured by stepping through the gap between the train 
platform and the station platform In the Rapid Tran 
elt Subway In New York as well as elsewhere this 
gap has been illuminated by lights underneath the 
edge of the platform which clearly Indicate the gap 
and assist materially in avoiding accidents hut apart 
from the possibility of accidents the location of a 
station platform on a curve with the consequent gap 
between the platform of the car and the station plat 
form seriously affects the rapidity of movement of 
passengers either entering or leaving the train There 
Is an Instinctive pause by each Individual seeing the 
gap the movement is much slower In consequence 
end the length of the station stop is materially 
lengthened 

The arrangement of ticket offices Is Important In 
station design At first sight this teems like a matter 
requiring little attention but as a matter of fart It is 
essential In the economical operation of a rapid tnm 
sit railroad and In the efficient handling of passengers. 
In arranging ticket offices it Is vitally Important to 
locate them so as to force passengers as far as possible 
to move In the right hand direction and It is also 
Important to arrange the position and grouping of the 
tkket offices so that the line of passengers purchasing 
tickets will not be Interfered with or crossed by pas¬ 
sengers leaving the station or by those with tickets 
desirous of reaching the trains. Ticket offices for the 
sale of steam railroad tickets should be located te 
convenient sight of travelers but entirely out of the 
stream of traffic whereas for the sale of strip tickets 
used In rapid transit service the boxes must be located 
along the direct stream of movement, so that no pas¬ 
senger leaves his general direction and yet so grouped 
that while one stream of persons Is purchasing tick 
ets there is unobstructed opportunity for those per 
sons already having tickets to pass along The ar¬ 
rangement of ticket windows in tandem on the same 
face Is valueleu, for the reason that those who are 
buying tickets at the first window must of seossstty 
cross the stream of passengers trying to obtain tickets 
at the second window which invariably causes dis¬ 
comfort and obstruction. The Hudson and Manhattan 
Railroad has carried out the usual arrangement of 
Installing ooo large and Important ticket office at a 
station in which the ticket agent can keep his safe# 
stock of tickets and cash and in addition has pro¬ 
vided sundry portable tiok^ offices which can be 
wheeled Into line during the busy hours and moved 
entirely out of the way during the slack hours In 
all cases the arrangement of ticket offices should be 
such that the tlcketrchopiper Is near lo the ticket 
eeller so that tho seUer may bare the chopper under 
obeervation, and eo that In^ caee of necessity the 
ticket-chopper may assist the tidkotoener Howerer, 
the distanee between the two shwld be sueh as to 
permU a pagsenger, after havUtg phrrhaasi a tUhet, 
to pause before puHtng the titfliet Into the diop- 
pingboz. One ticket-chopper nsbeRy seme two 
or streams of traffic# and the harriers ^ouU he onhr 
so wide as to allow a singto file of pshssiiprs to pass 
on eadh side of the ebopptngbox. tiM ttoet e da ww^ 
lent and desirable width for this passage is 84 laches 
imh the ordtaary fttream of psasenipM oh this lodd 
it Is fouad that OB# tisipit ehswpst mm fisgs 'ifiieagh 
the gate la two hies passdtt|jm per mlaate, Hd* 


rate of passage Is too great however# except for short 
BpuTts as the chopper cannot properly examine tteketa, 
and provision should be made for an averago rate per 
chopper not exceeding 4 000 persons per hour An 
examiner who has to punch or personally scrutinise 
railroad tickets can only pass about 30 p^r minute 
An ordinarily competent ticket agent will soU about 
2 000 rapid transit tickets per hour and make ohange, 
or for short periods may sell as many as 8#ft0& Uckstp 
per hour In calculating the number of s^ng agents 
or chopping boxes necessary for handling tbs 
mum traffic these figures can be taken as a basis for 
speed 

In connection with the ststlons there is one other 
matter to which reference should be made that U 
the necessity for the use of elevators or escalators at 
certsin points in the underground rsitroad where the 
depth of the station below the surface U oonsidmhk 
The new plans of the Public Service Oommlsslon re¬ 
quire them when the lift exceeds 80 feet This is 
provided on the Hudeon and Manhattan Railroad gt 
the Pennsytyania station In Jersey City The capacity 
of an escalator is usually thought to be considorably 
greater than the capacity of an elevator on account 
of an escalator taking a coutlnuoua stream of people 
and moving them as they arrive without an inter 
mission or pauee which Is of considerable Importance 
as a pause however short In duration affects ma¬ 
terially the flow of passenger movement The elevator 
service was installed at the Pennsylanla station tiiere- 
fore on account of the absolute necessHlee of the case 
as it was Impossible by any arrangement which could 
be devised to lay out an escalator eervlos at that 
point and the conditions were Ideal for the Installa¬ 
tion of an elevator service Tho company provided 
elevator service with the utmoet appreciation of the 
poMlble congeetlon niislng therefrom The slis of the 
elevators was limited by the width of panel la the 
maiii bracing of the elevated station and allowed cages 
only 10 feet square Further the Pennsylvania Rail 
road Company could not without seriously affecting its 
own business spare the concourse floor room sufficient 
for more than four elevators The capacity of these 
elevators on the basis of allowing two square feet per 
person Is fifty persons per lift, and as the lift of 
about 82 feet is continuous from bottem to top and 
vies uersa It was agreed to operate 4he oompara 
tlvely slow speed of 800 feet per minute particularly 
as the actual running time of the elevators Is small 
when compared with the total elevator IntervaL To 
facilitate the movement of possex^ers the scheme of 
dividing incoming snd outgoing passengers, was used# 
the same as in the other stations This was done by 
providing openings on the front and rear of Ui« ele¬ 
vator cagee, receiving paseengers from the Pennsyl¬ 
vania Railroad trains direct into the elevators from 
the train side and discharging passengers from tte 
tunnels to the Pennsylvania Railroad trains on the op 
poeite side. The gates are u nearly the full width of 
the elevators themselves as they could be made. It 
was poeslble to get an effective gate opening of i feet 
SH tnchee in width and to equip the elevators with a 
pneumatic device by which the elevator eperater eon 
trols the opening and closing of the doors of the eages 
and elevator fronts. The result of the layout has thus 
far greatly exceeded the original Idea of ita posatMU- 
ttee and has more than satisfied the effloera of the 
Pengsylvanta Railroad as to capacity It is osuaRy 
not desirabla to attempt to flll the cages to their maxl- 
mms m^ity and to handle pasesngoie meet eOl- 
etsntly and expeditiously ^ is fouad timt g loal «t 
forty persona will aoeompHih more than one of ARy,QB 
aeooont tff the delay in loading the additlonaJ tea 
people. In this maantf, the four tflovatora eaa handto 
pfisaengem at the rate of sixty pe<^ ^ mlnuts la 
ona Otreetlom On one ooosakm five fnUy loafied 
auhorban traUa of the Fennaylwgla Radlroa^ Mf 
being stalled at Point oC Recks outaMe Jersey 
efime Into the ntgtloffi pnotteaRy in a grooea^en. mM 
the paasangars RKited Ms tbs eisfitaN m iW w* 
Hvcl wfttMnic fhosllfilMsat oengasOMi «r uadoe 
vemaboe. Ag of the sto faMM at Mi 

atsMft ^ Runh idficteat far thg pmM 

haiMng U pMshfim Mn one ot hnrg* fiebrMdR 
as m m that chm Is pMtMQy hb 

psfigs tn M V pbople. 

hftRdKng pssteuert. the second fanportmt 
polnl Is tfts fieslga pf csr. pisttotihhly irfth rMrMs 
so leNfiftMtiUsad nsfieadingi and Its latinal 
M tk* flMMUff Ud ite tMidM «■ Ik* 
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ftwUoQi tn th# tint pUoe, Uu traiii lerrlce opWKted 
by tlM Hu4Mn ud ItuihAtitaa Railroad ia oMMtttiaUy 
a abort^lldtaiioa aorvice tlia loncwt cDottnuoui dl»- 
taQ«a tuttally traveled py a pauangar—from Peoniyl 
vailla atation to Thirty third Straet, or from Hohoken 
tarmlnal to Church Streot tormlual—li len than four 
milea* conacQuently the time a paas«nger in in a car 
l8 comparatively ahorti and not comparable with the 
tinie taken on a railroad each aa the electrified llnea 
of the Long Inland Railroad or the Interborough Rapid 
Traniit 8«bway where a paaeenger may ride from SO 
to Ifi mtla on a contiououa trip It Is a well known 
fact that a crowd of people desirous of traveling on a 
tralh will insist on using the first train In every case 
and will Jam itself Into a train whether there is sit 
ting room or not uotwlthstandlng that another train 
is following within ninety seconds and In spite of the 
fact that crowding an already overloaded train ma¬ 
terially lengthens the time of the station stops and 
Interferes with the headway and progress of all fol 
lowing trains The next following train may be run 
nlng practically empty It Is therefore not essential 
on a road such as the Hudson and Manhattan to at 
tempt to provide the maximum seating capacity In a 
oar but It ia necessary to give the maximum seating 
capacity only under ordinary conditions and at ordi 
nary hours and to give the gr^test door space for 
standing room and for carrying the maximum number 
of people In the easiest way with the least obstruction 
and Inconvenience due to deliberate overcrowding 

The Hudson and Manhattan Railroad trains are 
essentially moving terminals for the steam railroads 
a very large number of passengers carry valises and 
other baggage connequently the car with the greatest 
unobstructed floor area Is the most advantageous for 
such service For this reason It Is desirable to ar 
range the seats along the sides of the car without 
cross seats which possibly would have given but four 
or six seats additional per car but which would have 
obstructed very materially the rapid movement of pas 
■angers This arrangement gives a seating capacity 
of forty four persons per car A novel feature of this 
B<homo for seating is the subdivision of seats Into 
sections which was devised by Mr Stillwell This 
scheme was adopted because most of the passengers 
desire comer seats and for the purpose of stlfTenlng 
the side trusses of the car The subdivision of seats 
Into seciiona Is convenient and has proved to be very 
popular 

The use of the enameled rods in place of straps adds 


another convenience for passengers Elnameled rods 
are more eanltary than leather straps and a new 
enameled metal loop is being tried by the Rapid Tran 
sit Subway aa a substitute for leather straps. 

The newspapers have so thoroughly educated the 
public aa to the merits and demerits of side doors for 
cars that there is little to add heie Side doors were 
first used in a practical way on the Hudson and Man 
hattan road and w ith complete success but to get the 
maximum efllclency they should be used In conjunc 
lion with platforms at the level of the car floor and 
with station platforms arranged for loading passengers 
on one side and unloading on the opposite side Ihe 
cars have a clear opening of 36 Inches for each end 
door and 41 Inches for the side door With those 
conditions 106 people can be unloaded in twenty nine 
seconds or at the rate of 3 65 per second and there 
is not the necessity for the very wide doors which are 
essential where the loading and unloading is from the 
same side The earlier cars of the Rapid Irsnslt Sub¬ 
way were arranged with only end doors having an 
effective opening of about J3 inches Ibis is wider 
than Is strictly necessary for a single line of passen 
gers but at the same time altogether too narrow for 
a double line Cars more rectntly built and provided 
with side doors have an efftctlvo opening of 47 inches 
which peinilts a double line of persons outward or a 
single line of passengers moving out and a single lino 
moving in at the same time but even with these wide 
openings the result Is not as expeditious as with load 
ing and unloading on opposite sides 

The installation and operation of side doors is torn 
plicated In opening and closing as the side doors ate 
CK^cessarlly out of sight of the guards standing at the 
end of the car and the doors cannot conveniently l)e 
opened and closed by men on the platform it would 
bo a very sorloue burden to maintain men on every 
platform to operate the side doors On the Hudson 
rnd Manhattan Railroad all oar doors are equipped 
with a pneumatic device for opening and closing and 
there are air-cushions on the edges of the doors No 
trouble whatsoever in the operation of the doors and 
iractically no accidents of o serious nature have oc 
curred The Rapid Transit Subway has oquipied the 
side doors of its newer (ars with inethanlcal devlLPs 
operating with a chain and toothed gears which appear 
to operate satisfactorily 

Generally speaking In rapid transit service the ion 
ditlons are dlfftrent from sirtet railroad conditions by 
reason of the fact that on a street iallroad passengers 


get on and off the cars and ttalua anywhere and that 
fares are collected iu each car at the i>olnt where a 
passenger gets on which makes the entire distance 
the car travols practically a continuous station In 
any rapid transit or high si>ecd line It is necessary to 
make definite stops at stations and to equip ernb sta 
tton propelly for the sale and colle<tlon of tickets 
Instead of on the trains 

The greatest complication in connection with a 
moving platform device la In making it n continuous 
atatlon One of the points of advantage in a moving 
platform Is the fact that the whole distance tan be 
made a station practically the condition on a street 
railway but it is almost impossible to equip the 
ubolo length of tbo platform with ticket agents 

The capacity of trains is regulated as before out 
lined by the capatity of the earn firming tho trains 
The frequency is ngulated by the time interval at 
whl(h tiulns (an be opeiated and is irrespetlivo of 
the speed of trains which affects ( niy the (onveiilencc 
of the public and the ability of a railroad to get busi 
ness A railroad is a commercial enterprise and 
while It is constructed for public service It is primar 
lly constructed with a view of obtaining an adequate 
return on the money invested To obtain this result 
therefore on a i rlvate tir public investment It Is 
cBsentlai to opetate with the greatest efficiency and 
to HO dcslgti a railroad that It can give maximum 
service 

Therefore the details prtsented here will Indicate 
the Imiwrtancp of not sparing trouble or expense 
in designing constructing and equipping a rail 
toad so as to give the gr atesl servi c with tbo least 
tn<onvcnlt luc to tn travLllng public combined with 
maxlntuni effiritney ind e( nnnii |(al operation 1 he 
essential joint witl a jullh strvlce ciriioratlon Is to 
serve the public propeily aid tills was tli uud( rlylng 
thought of Mr McAdoo Hie pr stdent whin at the 
opening of the Hudson and Aianhattan Railioad ho 
addressed the employe s with woiUs to tht cffeit that 
he wuntul no effort sjmud In (hi oj r-itlon of th* 
railroad to please the public 

If it is conceded that a rapid transit railtoad Is a 
public utility then there Is also Implli d a mutual 
obligation between those who operate the road and 
the public authorities who grant franchlsis and ngu 
lute the service to treat each other In a I road mind d 
manner and to cooperate In pn viding rapid transit 
facilities whlih will be of the gientest sirviit and 
conveiiiinct to (hi tiavellng public 


An Instructive Darngram 

W« are Indebted to tho Taylor Instrument Com 
ponies for permission to reproduce the accompanying 
barogram which was obtained by Mr P R Jameson 
F R Met S in the course of a voyage around the world 
TTie particular weeks record hero shown was made 
on shipboard between Mosamtaique and the coast of 
British East Africa 1 e the vessel was going nearly 
due north and passed through about 12 degrees of 
latitude during the week 

Whllo this record offers nothing of special note from 
a meteorologists point of view it is in fact a per 
fecUy normal record for the region and season in ques 
tlon, making sllowanoe for the fact that the barograph 
liad probably not been adjusted for some time and 
read much too low It is presented to our non meteor 
ologlcal readers as a pretty illustration of the very 
regular diurnal fluctuations of the barometer within 
tho tropics, with the additional effect duo to a rapid 
translocation of the instrument In latitude Tho ship 
was sailing from a region in which the barometric 
pressure is permanently high—vli the ridge of high 
pressure In tho neighborhood of tho Tropic of Capri 
cortt-4oward one in which It is permanently low vlx 
tho doldrqms —tho belt of calms noar tho equator 
between tho two trado-wlnd belts This accounts for 
the progroselvo fall of pressure from the beginning to 
the end of the record The effect Is however some 
what greater than would be expected from the normal 
dljRrlbution of pressure In this region and was pos 
Mbly b^htened by an accidental tilting of the trace 
sheet with Respect to the revolving cylinder of the baro¬ 


graph. 

U the reader will compare this barogram with one 
made in Umperate latitudes he will be struck by the 
clock Uhe regulArtty with which a maximum of pree- 
anrd hcetin at 10 A. M and a minimum at 4 P U, 
with M<Mdary maxima and minima at 10 P M and 
i A. Mipeetty4dr there U an oft-duoted saying of 
HUttheldt*e to the eSeet that so regular U the dally 
rteehsid mn of the hamiheter within the tropics that 
the tttto of 609 tm lee taferrod cm it with oonetder* 
ahto ioOttradr* the daMr aomgea about one* 

teoCh oC ha of Ihe otdumn Day 

dait thohMffff ** Mih Npente Ittolf The 

mmMt of #e ^ mOy-aad et ehy 

HhimhJh^wptoiaopw^ 


Instrument from Its accustomfHi dally toursfl is looked 
upon as ominous 

In temperato regions tho barometer has a similar 
double diurnal period but the periodic range Is less 
and near the poles it is almost nil Moreover outside 
the tropics this daily oscillation Is as a rule completely 



AN INSTRUCIIVC BAR(X HAM 

masked by the passage of those widespread areas of 
hyperprossure and hypopressure that we call respec 
tlvely. highs and lows Within the tropics these 
disturbances are almost unknown except for the small 
but intense lows known as tropical cyclones or hurrl 
canes. Furthermore the latter are in any given 
region, limited to a particular season of the year and 
they rarely if ever, occur over the southern Indian 
Ocean during September the month in which the ac 
companying record was made 

The cause of the double daily oscillation of the 
barometer Is one of the time-honored riddles of meteor 
ology No one has yet completely unraveled it. though 
of late much light has been thrown upon the subject 
The dally march of temperature—with a minimum in 
the morning and a maximum In the afternoon—would 
lead us to expect a iingUt dally oscillation of atmos¬ 
pheric pressure When the air near the earths sur 
face is heated it expands pushM Its way upward and 
overflows, thus diminishing the total mass of the air 
over the heated region and causing the barometer to 
fall The converse occurs when the air Is cooled, and 
than the barometer rises This process alone would 
give ns a dally maximum and a dally minimum of 
prsssurfi twelve hours apart, Instead of two maxima 
fe«d two ttUnimh, at Intervals of six hours such as 
koUh&rooour 

The explenations of this double period hitherto 
ol M Wd kre too tntrleats to explain here in detail An 
analysis W hrossure records 'obtained in all parts of 
tho W ^14 ^ shown that the curve representing fht 


dally march of the barometer at any place is really a 
composite of two curves Out* of these has a dally 
period and Is evidently a local temperature effect 
the other which is the more regular of the two appears 
to depend upon the normal vlhration period of the 
whole atmosphere a resonanco effect as it is tech 
nlcally called The reader who desires to pursue this 
subject further may do so in Hann s l/olirbueh d(r 
Motoorologlo (2d ed I elprig 1906) 


Fruit Disease In-vvsti^ations 

1 iiK investigation and study of fruit diseases have 
been vigorously pi shed and have shown a healthy 
progress The destrurtive tumor disease of limes and 
other citrus fruits has been shown to be of fungus 
origin and attacks oranges as wi 11 as limes The new 
methods of spraying with sulphur compound woiked 
out by the pathologlsU of the Department has taen 
widely adopted by apple growers The Investigation 
show i that fine fruit can be produced and protection 
secured against fungus disease without tho Injurious 
effe(t resulting from copper conijound Bordeaux mix 
ture is still being used but in the spraying uf apples 
it has taken second place Special atleiiliou has been 
given to experimental work In perfecting the method 
of using the new sulphur sprays for the fruit spi t and 
leaf disease Aa a result fruit glowers who have used 
the new sprays have ee< ured fine crops of the best 
apples they have ever grown Bpraying has very largely 
prevented the fruit spot and leaf disease known as 
cedar rust or orange rust prevalent in the Blue Ridge 
and Allegheny mountain district from Pennsylvania to 
Tennessee The peach growers of Virginia West Vlr 
glnla. and Georgia have been prompt to adopt the die 
covery of spraying with self boiled lime sulphur for 
brown rut and scab which has resulted in the removal 
of some of the factors which rendered the growing 
of this fruit uncertain The pear blight eradication 
methods have been In extensive use on the Pacific coast 


Much spaoe is given in discussing the work of tho 
Bureau of Entomology to the Important work that bu 
reau has done during the past year In its effort to eon 
trol or eradicate the gipsy moth and the brown tall 
moth The Infested territory coveni all the New Eng 
land states sxceptlng Vermont, and the Department 
working In co-operation with the authorities of those 
states has met with gratifying success Conditions 
there are largely Improved 
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Mechanical Aids to the Study of MarKstoanship 


A German Army Officer’s Invention 


Ijkutkrant vow Stboi-r of the German army baa In 
vented a simp e aiparaliis which facilitates Instruc 
tlon in n arksmanshlp and shows the recruit the 
character and extent of the error made in aiming 
Ibis apparatus which is described and illustrated in 
Kri gate hn $ he /eitach ift is made In two parts The 
first part (Fig 1) is a pair of sights of the point and 
notch type used on rifles constructed on an enlarged 
scale and so mounted on a tripod that it can be turned 
in any direc ion the height of the point and the 
breadth of the notch are each about two inches and 
the point and notch are mounted on the ends of a 
strip of wood about three feet long which is attached 
to the tripod by a double Joint moving with slight 
friction The second part (Pig 2) is an adjustable 
sight hole consls Ing of a wooden disk with a perfor 
atlon one fifth of an Inch in diameter which is at* 
tached to a tripod by a Jointed arm moving with 
slight friction 

It has been the practice of instructors in marksman 
ship to employ en arged wooden sights laid one upon 
the other for the purpose of showing the correct and 
incorrect poeitlons of the point with respect to the 
notch but many unintelligent recruits cannot under 
stand the demonstration because the sights on the 
rifle are not in contact, but are widely separated 
Much better results can be obtained with the new ap¬ 
paratus The recruit stands a pace or two behind 
the sight ho e and looks through it at the pair of 
Bights one pace farther forward No target Is re¬ 
quired By means of the adjustable sight hole the eye 
can be fixed In any position and the correct relative 
positions of the point and notch as well as any devla 
tlon therefrom cun be easily demonstrated 

In the exercise in which the pupil is required to 
designate the point at which a rifle has been aimed 



F 0 1 —MOVABI B3 PAIR Pio 2 —ADJUSTABI E 
OF SIGHTS SIGHT HOLE 



Fie S-^E APPARATUS IN USB 


by the Instruotor the pffitr of gighU li pUoed ten 
peoes from e disk of cerdbogrd or ognTSA tlM 
point nesregt tlie target The ingtruetor glmg tha 
slgfatg and the recruit etandlng about one paoe firoin 
the notch Indieatee the point on the target at whkh 
ha UUnka the alghta are aimed. Thla point of the 
target la markad with a black patch. Tha Inatmotor 
then placea the eight hole before the pair of alghta 
ao that an eye looking through the hole aeea the notch 
blaeoted by the point If the recruit haa Judged cor¬ 
rectly the black patch will be seen directly abore the 
point but If be haa Judged tnoorreotly the patch wlU 
be teen lo the right or left of the point (Fig. 4) The 
recruit looking through the eight bole, can thua see 
his error Or the sight hole may be so ptaoed that 
the patch appeare exactly over the point In thla caae 
the error la ehown by the uniynuuetrloal poalUon of 
the point in the notch (Fig 6) 

The apparatua la uaed In a almilar way in the ez 
eroiee in which the pupil 1# required to aim at a mark 
ohoaen by the instructor and the error la abown, aa 
before by ualng the tight hole which la adjuated by 
tbe Inatructor The apparatua la not Intended for uni 
versal use but only as an aid In the Inatructloa of 
tha laaa intelligent and especially awkward reeruitA 
where it aaves much time and vexation and teaohea 
accuracy of aim The pupil sees his own srror be¬ 
cause his eye is brought to the correct position by the 
sight bole Without the apparatus tbe inatructor can 
only say that the gun la aimed too high, too far to 
the right, etc but tbe recruit haa to take thla verdict 
on faith and la little helped by It. The movable pair 
of alghta might be dlspenaed with and tha sight bole 
attached to the butt of the rifle but thla arrangement 
would be leaa convenient and leas accurate owing to 
tbe nearnees of the hole to the notch 


A Handsome County Drid|(e 

A Reinforced Concrete Bridge Connecting AaheviUe witK Weat Aaheville 


Thi handsome reinforced concrete bridge repre 
sented in tho illustration spans tbe French Broad 
River connecting the city of Asheville with West 
Asheville a thriving and energe lo little city of 3 500 
people Ihe entire construction is of reinforced con 
Crete with a total length of 931 feet 6 inches It is 
composed of two clear spans of 145 feet each with an 
east approach of 475 feet and a west approach of 136 
feet The distance from the top of tbe bridge at the 
center of tbe arc to the water at normal level Is 60 
feet The structure has a 30 foot roadway with an 
electric car line In the center and a 12 foot 6 inch 
clear roadway on each side of the rail It was 
designed for a capacity of three 36 ton electric cars 
The total cost of the bridge was |70 000 and including 
right of way and Incidentals $72 000 R P Johnston 
of Asheville N C was the engineer and C B Clarke 


A Company Baltimore were the contractors The 
bridge was opened to the public on February 10th 
1911 

The Asheville Electric Company is extending Its 
line across the bridge to tbe western portion of West 
Asheville a distance of a little more than two miles 
at a cost of nearly $40 000 Large forces are at work 
at both ends of the line and oars are expected to be in 
operation by April Ist 1911 

Soil Survexe 

Duuno the year soil surveys were carried on In fifty 
nine different areas In twenty-six different states and 
as a result 22 763 square miles were covered in detailed 
work and 79 108 square miles of reoonnoisaance sur 
veyA mainly in the Great Plains region A total area 


of 359 564 square miles or 230120 960 acres has been 
surveyed and mapped since active field work was begun 
in 1899 

It li now clear that tbe pioneer methods of agrloul 
ture are inadequate for tbe increasing needs of our 
growing population There is also abundant evidence 
that with a thorough knowledge of the soils and the 
inteUigent application of modem inteasive methods the 
yislds per acre of our staple crops can be increased 
many times. 

The soil surveys are showing the vast opportunities 
for crop specialisation in the various soils in different 
sections of the country Reconnolssanoe surveys of the 
Great Plains rsglon thus far made have famished a 
large amount of valuable and accurate information 
not only to prospective settlers but also to those farm 
era who are already in the areas. 
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Curved PKoto{(rapKic Plates* 

Their Adventa^e* in Astronomical Photo|(raphy 
Bx F A Bellamx. Hon M A (Oxon ). F R A S 


A BHoRT sote on the eubject of curved photofmphlo 
plAtef mar be of Intereat From the earlleat dara In 
photoffrapblo aatroDom/ one of the dtfflcuUtea to be 
met and overcome was the curvature of the field or 
the rapid talUnt oft In the definition or food focus 
Id the Images of the stars away from the center of the 
photographic plate It Is obviously of the greatest 
importance for accuracy and utility for uniformly 
good Duality definition to be obtained over as large 
an area on the plates as possible 
To an astronomer the reduction of the aperture of 
the photographic lens is not permissible or at least 
usually very inadvisable for stellar work as the maxi 
mum aperture is required In order to reduce the time 
of exposure as much as posslbla 
Though curved plates have in the past been sug 
gested and used with a view to overcome the want 
of good focus beyond a very limited area, they have 
never found favor with astronomers for various 
reasons among these being the difficulty of making 
them uniformly suit the area of good focus slmul 
taneously at the center and the edges the great cost 
of making satisfactory plates (uniformly coating 
them) greater risk of breakage dlffloolty of measure¬ 
ment storage and so on When the first conference 
In connection with the Astrographto Survey was held 
In Paris In 1687 one of the subjects proposed and 
discussed was the use of curved plates for the survey 
The plan was rejected as not feasible In twenty 
three years knowledge has advanced and the utilisa¬ 
tion of methods and appliances—common In other 
branches of science—has greatly increased so that 
what was impossible or Inconvenient years ago Is now 
rendered more convenient and available for use 
The suggestion to use curved plates has been 
brought up again This time from a personal ac¬ 
quaintance with the worker and hU excellent work 
we may say that there is a much greater chance of 
the method being tried under every condition that 
promises suecess which we hope will ultimately be 
achieved by Dr J H Metcalf 
The lens he is using is a PeUval doublet and the 
focal length is seven times the aperture and gives a 
scale of picture of 90 inches to 1 millimeter With this 
lens he has found by re-focuslng for various parts of 
the plate that all parts of a 10 inch by 8 Inch plate 
equal to an area of 6 degrees square can be brought 
into good focus and excellent star images obtained 
As the lens can do so much by merely altering the 

* Knowledge 



Fio 1—THE CENTER OF THE PLATE 

Iwo exposures were made on the same plate the left 
hand one with the plate curved the o her 

with it fiat 



Fio 2—the EDGE OF THE PTATE 


Here there were two exposures as in Fig 1 

focus gradually between the center and the edges the 
extreme amount to be allowed for in changing the 
focus for these two positions Js only three one-bun 
dreadths of an Inch (0 8 millimeter) it seems quite 
possible to bend a plate temporarily by that amount 
without fracture 

Various methods were tried to produce the required 
amount of bending artificially of these the most 


successful as one might expect Is that produced by 
atmospheric pressure on the outer and film side sur 
face of the plate caused by exhaustion of the air In a 
closed chamber at the back of the plate 

From a trial made with the 16 Inch Metcalf tele¬ 
scope in 1010 June 20tb ocular evidence can be ob¬ 
tained by the examination of the two sets of star 
i cages shown on the accompanying illustrations 
1 he region la that surrounding R A 19b Om and 
+ 5 degrees and Is enlarged nine times from the orl 
g Die so that 10 Inches equal 1 millimeter In 
ob al Ing these two exposuree the first and left hand 
1 nage was taken with the plate temporarily curved 
and the second Image shows the same star with the 
plate flat each exposure was of ten minutes dura 
tion In Ftg 1 the center of the plate Is substantially 
In the same focus the flat plate Image being slightly 
the better one of be two When the outer parts of 
the same plate are compared a marked Improvement 
becomes obvio s with the curved p ate Images the 
bright stars showing ess diffusion and naturally 
smaller Images there being less scattering of light 
and the faint s am— ho stars light being more com 
pact and In focus—are distinctly improved almost 
invisible and diffused Images become quite visible 
and better formed 

F rther plates have since been taken with that 
Instrument to test the effect on the determination of 
magnitude and of position From an examination of 
slxty-one stars fainter than the 10 1 magnitude it 
was found that the fiat plate lost 0 17 magnitude at 
1 5 degree from the center In the curved plate the 
brightness Increased by 0 06 magnitude No system 
atic error was detected 

The effect on the actual positions of the stars has 
not yet been determined this requires careful and 
accurate measurement of a number of plates prefer 
ably of the same area. 

For the convenience of use storage and measure¬ 
ment It will be a distinct gain to be able to have the 
plates flat rather than have to deal with plates with 
a permanent curvature When the temporarily curved 
plates are measured there are obvious advantages in 
having them flat in the measuring Instrument 

The plate reproduced here Is from the Harvard 
Circular No 161 

Knowing Dr Metcalfs skill in practical photo¬ 
graphic astronomy and his power to overcome dlffl 
cultles we may expect still better results from his 
instruments 


A Concrete Potato Peeler 

A iTovgLTT In cement construction Is a concrete po¬ 
tato peeler It Is an um shaped reinforced concrete 
vessel which has a revolving disk in the bottom of 
the bowl driven from below through bevel gearing 
and designed to spin the potatoes around the Inside of 
the bowl The rough surfaces on the disk and bowl 
rub off the potato skins and several sprays of water 
injected at the upper edge wash the potatoes clean 
and carry the refuse out at the bottom It peels a 
peck of potatoes perfectly In two minutes and while 
the machine is still running a door In the tide Is 
opened and the potatoes are ejected by centrifugal 
force Into a galvanised iron recepUble A motor of 
one-half horse-power capacity furnishes ample power 
and the driving pulley is proportioned to give six hun 
drod revolutions per mlnuts to the disk It Is claimed 
that the machine saves twenty per cent of poUto 
which is wasted by hand peeling to say nothing of 
the saving In labor and time Deep eyes and comers 
in Irregular potatoes must of course be removed with 
a knife 

The machine la cast upside down using mortar of a 
conslstenor which pours readily The mold Is made 
of oast iron tn several sections, and Includes a col 
lapl^ core for making the bevel gear chamber be 
low the peeling bowl After the concrete has stood In 
the AioKi tor aeveral hours and has hardened suf 
todently the mold U inverted and the inner surface of 
the bowl la roughened with a steel brush—Concreto 
Ape 


WorK Amomt 5outh»m Farmers 

Ad A result of th* toarbhig of tbs methods of the 
||qpgr)bnent tor edentifiq timing, farmers throughout 
toe oMptry have tomspwl fh^r yields. The demon 
a^^atton w4rh amitog Mutosat tortners has shown ex 
itoults sb 4 p roff e salye growth. Organised in 
4141 tor ftp ^ Pfimu the boU weevil in 

seothem 


states. The boll weevil has been fought progressively 
and where the farmers have followed the Instructions 
of the agents of the Department an average crop of 
cotton has been produced In spite of the weevl and 


stattsUos show that on the other hand where planters 
have not followed the instructions s crop failure has 
respited l^ls is oonspleuonaly true tn the alluvial 
seetoms of Texas, Louisians^ and Mississippi The 
methods sAvooated are h^ng adopted by farmers in 


the boll weevil Infested territory and are fast being 
recognized as the best means yet presented of raising 
a crop of cotton In spite of the boU weevil This means 
the restoration of confidence and credit and prevents 


the abandonment of farms and emigration of labor tu 
other fields From 1904 to the present time the agents 
in this line of work have been Increased from 1 to 450 
and the demand is growing. More than 75 ooo farmu s 
aft reoelvlng direct Instruction on their farms 



CONCRETE POTATO PEELER 
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SCIENTIFIC AMERICAN St^llBHENT Ho, 

Potash Salts: Li^ht on an Internationa} Controversy*—*!* 

Uses and Occurrence of Potash in the United States 

By W C Phalen 


rmtmrti of potuh lalU for the calen^r yem 1900 1905, aud 1910, In pounds.' 

(Flffurn from Bureau of Statlatlca.) 
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914 907 061 

$1896.478 
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Nttrftto (Crude and rriirttid) 

Ml oUter 1 neluding carbonate (cm ie add roflned) 
blcarbunato,caii»llc(oru leand rrflaed) chromale 
and faicbrnmatc ryiintdc hydnodate. todide, 
iitdatr pvrmaDganato nniBaiata (rad and yellowj 
eulphato (erode and redned) 

lU 6«AaM 
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9011A84 
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11406^04 




64.904 086 

1 407 800 

88.966,688 

1 891 UBl 

116,880,878 

9,777^ 
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48 (TT 


8,841 4« 

61 41 
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khIU* 

' 690,006180 

|1 6(l6.tt7 

saoooAMo 

$8,116,884 

1888,198100 

$8,861 611 


/blfi tiible Ifl bMod on total impoita for tbe calendar year oot, aa nearly all the Import tablea in thla Toloma on Inporta 
for consui^tton fur the calendar year 
* Thceo ngurca are for the fla^al yearn 


INTHOimC'TIOJf 

file; many iiKiulrlos that have come to the Geoloffl 
(al Survey for official Information regarding American 
sonrc«§ of potaali have rendered advlaable the publlca 
lion of tbe available data on this subject Chaptera on 
pntaKh aaltfl were published In the annual reports on 
nilneral roKoiirtcB of tbe tTnlted States for 1887 and 
1904 1 he more Important Btatementi In these sum 

ntarkH are htre republlabud and expanded In the light 
of Htor obaervatlons and other Information procured 
by the Survey geologlsta chemists and atatlstlcians 

Potash salts are used extensively In the United 
Stabs Thry are essential to numoroUB Industries that 
are vltall> coniierled with the welfare of the American 
pf^ople —the most notable being the fertilizer Industry 
1 ht y are ustd also In the manufacture of glass In ocr 
lain kinds of soap In some explosive powders and In 
the chemical Industries Including the manufacture of 
alum cyanides bleaching powders dyestuffs and 
other chemicals among which are arsenite of potaa* 
slum bromldo of potassium chlorate of potassium 
permanganato and manganate of potassium nitrate of 
poliissliim and silicate of potassium 

DOMKSTIC POTASH INDUSTST 

I radically all tbe potash salts of mineral origin 
(onsumed In the American Industries at present are 
imported from abroad chiefly from Germany There 
was a time In the history of the potash Industry how 
ever when the United States produced a large part 
If not all of the potash It consumed The burning of 
wood and the llxlvlatlon of the resulting ash to extract 
the potash though of minor Importance so far as the 
monetary value of the product Is concerned Is one of 
tho oldest of the purely chemical Industries In this 
country ( ognlsanco was taken of It In the census re¬ 
ports as early as 1850 so that data are available for 
comparing the condition of the Industry for each dec 
ade slnte that year In the following table are given 
(he quantity and value of potash produced In the 
Unit Ml States from 1860 to 1906 


Potash salts produced In the United States 1850 
to 1906* 
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Munro«> i U Hull tU Ci.aiiua of UAnufaHurcB Bur 
( cDHiis, lOOn p iN .... 

Unriudet < atablUhnu nta ingHg(d primarily In tbo manu 
rncluri^ of other productu 

According to C E Munroe the figures given above 
Hhow a ronslant decrease In tho total value of the 
potash produced In this country since 1850 and a 
steady decrease in the quantity of tho product since 
1890 

This seems quite reasonable In consideration of 
the destruction of the forests during rocont years and 
iho resulting decrease in tbe quantity of ashes readily 
available for the manufacture of potash also In con 
slderation of the decrease In tho native fertility of the 
soil with which has come an Inclination to return 
potash to the soil as It occurs In the ashes rather 
than to extract and market It and also in consldera- 
(ton of the (heapenlng of soda or hard soaps and In 
(reased facilities for bringing them to agricultural 
(ommunltles whereby the temptation to extract pot 
ash from ashes for the manufacture of potash or soft 
soaps Is lessened These causes combined with the 
comparative cheapness of foreign potash, tend to de¬ 
stroy tho domestic Industry The data glYen in the 
above table indicate that the Industry is a waning 
one and that It may come to be of so slight Import 
anre as not to warrant separate consideration in sub- 
a(qnent rensiisem unless other causes recently sst In 
opt 1 at Ion shall revive It In another form." 

IMPOBTATIOK Or POTASH BALTS 

The potash Industry has not been rerlved In the 
United States thus far and the great bulk of th# pot 
ash salts now used are imports^ Ths following table 
shows the magnitude of the Importation of potash salts 
for the years 1900 1906 and 1910 

THS CHBUICAL MANUFACTUBES IW THl UNITD STATES 
DEPITVDIKT OIV lUPORTED POTASH SAI/Tg 
- Potash 

Under the head of potash are included potassium 

Reprint of s bullettn tMQed by the V H Qooloflcal Banrey 
1 Op clt pp 88 ot seq 


carbonate and caustic potash PotsMlum carbonate ts 
made from potassium chloride by the l^Blano process 
In the same way as soda ash from salt, but the am 
monla process can not be employed because tbe acid 
carbonate of potassium (KHCO,) Is soluble In am 
monlacal soluttonfl and does not precipitate The ma 
terial is sold in the trade under the name potash or 
pearlash and Is used chiefly in the glass Industry In 
the manufacture of caustic potash and In the manu 
facture of chromates of potassium A considerable 
quantity Is bought by soap makers and cauatlclzed the 
solution being used for soft soaps 

Caustic potsBh (KOH) is made in the same way as 
caustic soda It is much more deliquescent than the 
corresponding sodium compound and Is generally 
made where It U to be used In soap making it was 
formerly customary to saponify the fat with caustic 
potash and then to add common salt An Interchange 
between the potassium and sodium took place the re¬ 
sult being a hard sodium soap Dut as soda is now 
cheaper than potash and yields a hard soap directly 
potash soaps are used only for special purposes 

The consumption of potash or pearlash in the glass 
industry of the United States at the census of 1890 
was 2 G44 978 pounds valued at |135 047 and at the 
census of 1900 4 406 211 pounds valued at $186 047 
The percentages of Increase In quantity and value 
are respectively 73 and 88 The quantity of potash 
used In the soap Industry at the census of 1906 was 
4 453 800 pounds valued at $191 933 but this does not 
Include the potash produced and consumed In the 
same establishments in the manufacture of soft soap 
Glass and soap making are two of the industries in 
which the largest quantities of potash as such are 
used 

The following table shows the Imports of potash 
and ashes for three years—1904 1906 and 1910 

Imports of potash and ashes 1904 1906 and 1910 
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Ending 

Juu«80 
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tVude or Black SaltH 

He-Sl «1 
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Value 
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Value 

19(H 
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|4."-B 
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8,198,878 
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1906 

76,088 

4JJ0i 

noAoao 

818.810 

lAOrOM 

44a 189 

1910 

884 800 
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808.917 



Impojia of Cauette or Hydrate of Potaab 

Tmpoiti of 

A*l«» 
(Wood) and 
Lye of 
and Beet¬ 
root AakM 
(Value) 

Year 
BMdlnK 
June 80 

Not InctadlAg UoAnod 
\n Hticke or Kolia 1 

____ _ i 

Ruflncdjn Httcka 
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quantity 

Value 

quantity 

Value 

oOlX 

I'ounde 

4,Ria990 

M09HM 

8,786,491 

W 

aOAOM 

Pu«r4a 

80,048 

98.110 

141 4K1 

14 879 
8,087 
11006 

888,041 
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Alums. 

In the manufacture ot potash alum 
(K,804Ai,(S0,),A4K,0) 

targe quantities of potassium sutphaU are used. On 
the addition of the potassium sulphate to the sulpbats 
of alumina, the potash aiom oryitalUieg out In en 
tremely pure form Alum Is eztenslTelr used In ths 
dyeing Industry ss a mordant and by paper makers 
and leather dressers. A small quantity is osed In 
medlelns. The following table gfrm the qnahtttr wd 
value of potaah alum manofactured In the UhtM 


States at the censuses of 1900 and 1906 Tbe figures 
for 1910 are not yet available 

Potash alum manufactured in tbe United States, 
1900 and 1906 



quantity 

Value. 


Pound*. 


lOOU 

14 900^ 

$816,004 

1900 

10307 164 

1M448 


Cyanides and Derived Compounds 

The class of cyanides comprises potassium cyanide 
or white prusslate of potash sodium cyanide and 
other simple cyanides including cyan-salt," a mis 
ture of potassiu m and sodium cyanides, potassium 
ferrocyanldo (yellow prusslate of potash) potassium 
ferrlcyanlde (red prusslate of potash), there are also 
the cyanates and ammonium and potassium sulpho- 
cyanates etc 

Potassium cyanide (KCN) is generally made by 
fusing potassium ferrocyanlde with potassium car 
bonste until the evolution of gae ceases The follow 
Ing is the reaction 

K^FeCCN), + K.CO, =« 6 KCN -f KCNO + CO, + Fe 

Tbe metallic iron that is produced sinks to the 
bottom of the crucible and the fused mixture of 
cyanide and cyanate is run off The addition of 
powdered charcoal reduces part of the cyanate to 
cyanide The product thus prepared Is pure enough 
for many purposes Tbe commercial salt always 
contains cyanate and carbonate and Is sold in various 
grades depending on the purpose for which It la to 
be used Tbe best quality conUlnt about 98 to 99 
per cent KCN but ordinary grades contain only 66 
to 70 per cent It is a very powerful reducing ma 
terial when heated with reducible substances and 
hence its use as a flux It la extremely poisonous, 
either when tsken Internally or when introduced 
directly into the blood. It Is extensively employed 
in electroplating as the solvent In the bath forming 
Bolnble double cyanides with gold, silver oopper, snd 
other metals It is also used as a flux in assaying 
and metallurgy Its greatest use at the present time 
ts for the recovery of gold from low-grade ores and 
the tailings of other reduction processes. A weak 
solution is used to dissolve the gold, forming anrous 
potassium cyanide (AuCNKGN) It was formerly 
osed in photography for ^fixing the Image but for 
this purpose It has been largely replaced by sodium 
thiosulphate 

Potassium ferrocyanlde (K 4 Fe(ON).. 8 R/» also 
called yellow prusslate ot potash, is made by fusing 
together potassium oarbonsts. Iron borings, and nitro¬ 
genous organic matter of any kind, such as hom 
hair, blood wool waste, and leather scraps The 
material In Its pure forni is prodnoed in kplendid 
large lemon yellow orystals. It is not potsonoos. Tt 
Is largely used for making Prussian blue, in ealico 
printing and In dyeing, for case hardening iron, for 
making potassium cyanide and forricysalde, and to 
a small extent In exploelvoa, and u a chemical re* 
agent 

Potaastam forrloyantde or red pnuNMe ot potash 
is tmuaUy made by passing ohtortiie gas 
into a solqtkm of ths ferrocyanlde until fmie ohUb 
ride ns longer'loms a pneipHttU, but mrodboes only 
a brown oolor in tbe liquid. It may also be made oy 
expoain# ths dry powdered foitoeyanlds to ehloHns 
until A test portlstt diasetvod in wnbr ntm nOCbiw 
but a bnrkn irtth forrls cjktortin ’WM iMf m 
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«i^4( Um MHf vlimflit, Turoinms it« 
potwA U a PO«Mtal oxUlilnt 
)UaS^ W4 M M| 0 l^ Ip tuwi in Mlteo vHntlns lor % 
^^yipph^rfp" o«^ in4it& pad qUmt djpi* It Aim fprmt 
Pdrt ot Um Mpuiitlvtt cnpt4ng of MuoprUit pnnon. It 
tup boea roooouMnMl for om vltb potMatunx cxanido 
polpUoa in told oxtraottoiL 
'iflio. foUowliUB tabio pbnws the nutnUude of the 
CTUilde Indtutrr in the United SUtae at the oeseueee 
of 1900 and 1906 The ilturea for the ceneus of 1910 
ere not ret available 


Potaaaium orantde manufactured in the United 
StaUa, 1000 and 1900 
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iDoreaw 

Per i ent of 
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Quantity pound* 
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8,440,0m 

tlJOGfiOO 

11 10M18 
91 71ft,fttl 

aTSMBO 

IIMIH 

89 8 

7 9 

Vslue per pound 

fO 180 

90 108 
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Fertillsert 

The claaa of fertllliera comprisee nnmeroua chem 
leal compounda among them the eo-called complete 
fertlltaore which oonaiat of auperpboapbate of lime 
potaah aalta, and ammonlacal compounda or nltrmtee 
Tho foUowlnc Uble glvea the quantltr and value of 
complete fertlllaera manufactured In the United States 
at the cenauaes of 1900 and 1906 together with the 
amount and percentage of Increase The figures for 
the census of 1910 are not yet available 


Complete fertlliiers manufactured In the United 
States^ 1000 and 1906 


QiwntUy toDe‘ 
Vftiue 


* Jli6 ton need In thin report I« tho abort ton = 2 000 
pounds except where otherwise stated 

The following table gives the quantity and value 
of the principal potaah materials used in fertlllBora 
In the United States at the two censuses cited with 
the amount and percentage of Increase the figures 
tor the census of 1010 not being available This 
table Includes only the materials used In the principal 
establishments in the United States 
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Bleaching Materials 

The class of bleaching materials includes among 
a great many other chemicals potassium bisulphite 
The following table glvea the quantity and value of 
bisulphites manufactured in the United States at the 
censuses of 1900 and 1906 with the amount and 
percentage of increase the figures for the census of 
1910 not being available Potaulum bUnlphtte forms 
a very mall part of the total 


Sodium potasslump calcium and other bisulphites 
manufactured in the United States 1900 and 1906 



1909 

1905 

locro—e. 

Per Cent of 
IncKue. 


1491 

9K0i8 

9110.i!5 

vm 
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Ohemicals Produced by the Aid of Blectrtolty 
Among the ohemlcala produced by the aid of elee- 
trlolty are potaasium chlorate and potaaalum hydros 
Ide. The following table glvea the quantity and value 
of the potaealttm saite electrolyttc^yiy at the 

oeogapsa of 1900 and 1900, with the aaioant tmA per 
oentage of Inereaee, the flgung for mO not being 
avaUhhli 


PotgMi Mlts made eleetrotytlcally la the United 
jfiUtee, 1900 and 19004 
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•Imdr bMB gtvMi tii4 vlU not b* rtpet^td bw«. 
Potaaaium sulphide Is frequently used to Improve the 
fire* In vermlUom Poteselum bichromate Is exten 
slvely uaed. in the manufacture of chrome green. 

Slxploelves 

Potash salts in the form of nitrate enter Into the 
manufacture of gunpowder The term gunpowder 
generally Includes the nltrate-sulphur-cbarcoal com 
blnation used In blasting as well as that used in guns 
and for the last fifty years It has Included the blast 
Ing powder made with nitrate of soda as well as that 
made with nitrate of potash Potassium nitrate Is 
also a eenstltuent of some of the higher grade ex 
ploalvee tested and listed by the Bureau of Mines as 
permissible explosives Potassium nitrate Is made 
by the double decomposition of sodium nitrate with 
potasilum chloride the former being largely Imported 
from Chile The reaction (NaNO, -h KCI = NaCl + 
KNO«) la very simple The following table gives the 
quantity and cost of nitrate of potash used In the 
explosives Industry in the United States In the years 
1900 and 1906 the figures for 1910 not being avail 
able 


Potassium nitrate used in the manufacture of ex 
plosives in tho United States 1900 and 1906 
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General Chemicals 

Under the heading of general chemicals potash 
enters Into the composition of a host of substances 
Some of these are arsenlle of potassium used In the 
dyeing Industry bromide of potassium used in pho¬ 
tography and medicine chlorate of potassium used 
In fireworks matches and aniline colors chromate 
of potaasium uaed In dyeing and electricity man 
ganate and permanganate of potassium used in dye¬ 
ing and bleaching Jn disinfectants and in medicine 
silicate of potassium used In making ordinary yellow 
soaps as a fixative for pigments In calico printing as 
a vehicle for pigments In fresco painting for render 
ing cloth and i>aper non Inflammable etc cream of 
tartar and argols 


TBK DXTOSIT OF POTAHU HALTS NEAS BTASBFUBT 
GKBMANY * 

Discovery 

Although potash occurs In many forms and places 
In the United States as described in a subsequent 
part of this report up to the middle of the nineteenth 
century wood ashes constituted practically the sole 
source of supply In 1857 a shaft which the German 
government had been sinking for about five yrars 
near Stasafurt reached a depth of approximately 1100 
feet but in tho meanwhile had passed through a 
deposit of so-called Abraumealxe or refuse salts 
consisting largely of compounds of potash and mag 
nesla then considered worthless* This deposit Is 
now and long has been tho chief source of potash and 
the potassium salts of commerce It Is estimated by 
C Ochsenlus* that the German deposit of potash salts 
may last over 600 000 years 

Theory of Occurrence 

Tho theory developed by Oohaenlus for the occur 
fence of salts at Stassfurt Is briefly as follows A 
deep bay is Imagined connected with the sea by a 
narrow and shallow channel but otherwise cut off 
from oceanic circulation by a bar If no large streamB 
enter tho bay the outflow from U will be small but 
sea water can enter freely to offset the losses due to 
evaporation Evaporation of course takes place only 
at the surface, and the upper layers thus becoming 
denser must sink, producing a saline concentration 
at the bottom In this manner being continually 
supplied with new material from without the salinity 
of the bay will gradually Increase until saturation 
is reached and the deposition of salts begins So 
long as salt water can enter the bay this process will 
continue and tho depths of the basin will in time 
become a solid mass of salt, covered with a shoot of 
bittern If meanwhile an elevation of the land 
takes place separating the bay completely from tho 
ocean evaporation may proceed to Its limit and the 
mother liquor containing the more soluble salti in 
eluding the potash salU will deposit lU contents In 
more or less well-defined layers above the salt at the 
bottom. In the Karaboghas and other bays on the 
eastern shore of the Caspian Sea the process of saline 
concentration can now be observed In actual opera 
tlon, but only part of the programme has yet been 
performed. 

This theory of Oohsenius la not the only one pos* 
Bible to aooount for the concentration of salts It 
mnit he rsmembeted that salt is not deposited from 
sea water nntU U has been concentrated to about 
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oae^enth of Its original volume. Suppose now a 
large sheet of water in whose bottom there Is a deep 
depression be cut off from the ocean by any change 
In the level of the land The water In the depression 
will gradually become conrentrated and Us saline 
load will tend to aooumulate there A layer of salt 
will thus form of much greater thickness than If 
evaporation took place over a comparatively level 
bottom and If the surface area of the depresNion Is 
small In comparison with that of the original sheet 
of water the depth of tho depontt may bo very great 
Such a deposit might also bn rciiiforced by leaching 
from other salt beds or from diffused nails in adja¬ 
cent areal—a procees which is now going on in the 
valley of the Dead Sea and In certain lakes of tho 
arid region of the westf rn part of the United States 
Balts Deposited 

In the Stassfurt or more properly tho Magdeburg 
Ilalbcrstadt region the order of deposits from tho 
surface downward Is as follows 

1 Drift about 8 miters (26 feet) thick 

2 Shales sandstones and unconsolidated clays of 
varying thickness 

8 Younger roik salt thickness very variable 
BometJnies missing 

4 Anhydrite rarely lacking 30 to 80 meters (98 
to 262 foct) tblik. 

5 Salt clay average thlekniss G to 10 meters (16 
to 33 feet) very rarely absent 

6 The carualHle zone from 15 to 40 meters (49 
to 131 feet) thick At Douglashall a layer of rock 
salt Intervenes betwoi n the carnalllto and the clay 
In parts of the field Halnite ovorlles the carnalllte Is 
Itself overlain by sylvlnlte or hartsali and that 
In turn b> schoenlte Those subzones are often 
missing 

7 The kleserlte zone 

8 Tho polyhnllto zone 

9 Older ro(k salt and anhydrite Nos 7 9 and 9 
have a total thhkness ranging frotn 150 to perhaps 
1 000 meters (492 to 3 280 feet) The anhydrite forma 
layers averaging 7 mllllmeterH (0 27 inch) thick 
separating the salt Into shcoU of 8 or 9 millimeters 
(0 31 or 0 3G Inch) These layers have been Inter 
proted os annual deposits due possibly to seasonal 
variations in temperature or to alternating drought 
and rain If this supposition Is correct a Stassfurt 
salt bed 900 meters (2 953 foot) thick would require 
10 000 years to form 

10 Anhydr’ e and gyimum 

The above Is a cot niete record of the saline depo- 
Allion at Slassfuit rai Ing from the calcium sulphate 
at the bottom to the n »er liquor or carnalllte salts 
at the top Above tho urnalllto a protecting layer 
of clay was laid down and after that probably a new 
accesBlon of sea \^ater began the formation of a second 
serleB of beds whli h however are regarded by some 
as having resulted from the n^-solutlon and redeposl 
tlon of older beds 

In the Htassfurt deposits more than 30 saline min 
erals have been found some of which are regarded 
OS primary and others as derived from the primary 
minerals by secondary reactions A few are simple 
salts but the bulk aie double compounds Chlorides 
sulphates and borates are most common but the 
mineral kalnlle contains both the chloride and 
sulphate radicles The sulphatts found at Stassfurt 
are aa follows 


Anhydrite 

Gypsum 

Glauberlte 

Polyhalite 

Kruglte 

Kleserlte 

Epsomlte 

Vanthoffltc 

Btoedlta 

Loewlte 

l4ingbolntte 

Leonlte 

PlcronierUe 

Aphthltallte 

Kalnlte 


CaSO, 

CaSO. 2H O 
CaSO, Na,SO, 

2CaS04 MgflO 2H 0 
4raRO,MgSO K SO K SO, 211,0 
MgSO, H 0 

MgSO, 7H O (relchardtito) 

MgHO 3Na,SO 

MgSO Na,SO, 4H O (astrnkanlte) 
MgSO Na,SO 2i^n,0 
2Mgao, K SO, 

MgSO K,SO 4H,0 

MgSO, K^O 6H 0 (schoenlte) 

K,Na (SO,), (glaserlte) 

MgRO KCI 3H O 


Little la beard of these salts except of kalnlte and 
this Is of great Importance It is readily soluble tn 
water and most of Its potash being Immediately 
available as plant food It is used extensively as a 
fertilizer 

The chlorides found in the Stassfurt region are as 
follows 


Halite or rock salt 
Sylvito* 

Douglaslte 

Carnalllte 

Tachhydrite 

Bischoflte 

Rlnnelte 


NaCl 

KCI 

K^oCU.2H O 
KMiC1,6H,0 

21dgCl,CaCl.l2H,0==3(RCl 4H,0) 

MgCL6H,0 

FoCUSKCl NaO! 


As already statod these chlorides represent the con 


' gjlrlnltn Is a mixture of lylvlte and rock ult Hart 
■aia^ eoatalaa these enbetsiwee together with Ueeertte 
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c«Dtratlon of the mother Itguon In the euualltta lone. 
They were the most soluble compounds exlstins po¬ 
tentially In the sea water and with the fcainlte 
(MgSO,KCnHO) they were among the last sub- 
etances to crystal Use The chemistry of the deposition 
and the Interreaction of these substances Is most oom 
plox and the literature mostly In German Is widely 
scattered 

It must not be supposed that these sonee of depoel 
tlon are regularly and completely separated nor even 


that they rdprsemt la aay dose Om prodHeli 
obsenred in the nrtUklnl evaporatUm of sea water or 
brine In the latter ease a moderate Quantity of water 
Is concentrated by Itaelt at StasaCuTt more water waa 
continually added from the ocean Ou the one hoo^ 
calcium sulphate to doposltod almoot wholly at one 
time on the other, new Qnantltlea were precipitated 
so long as the eraporatlng bay retained Ita oonnee- 
tlon with the sea. In the salt pan gypsum (0a80«. 
2H,0) forms a bottom layer before salt begins to oep- 
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N «iM ai Mit (MMS) * Suotow wka mr fw 

latid iMWa mpwaiMa. titawaaBtot la 

paitf Mad hat » oeneaBtraOM. wltli eootlandw 
ptoBUhiMiit, laatlBCfor itmim at M et r»n$, la* wy 
dUCamt aint. Tha prindplaa aia wadh aaiH* tha 
Iwoad ootilnaa mnaln tlia aana. Mt tha dala& at tha 
proeaaa ara graaOr wndHUd. 
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The Crane Collection of tKe NewTTorK Zoolo|(ical ParK 

How Cranes are Kept in a Great PaddocK 
By Lee S Crandall, Acting Curator of Birds 


Auonq the many groups of birds possessing omste 
qualities fow are so bardy In captivity or thrive with 
such meager care as that formed by the cranes It 
la true that the ornamental value of these birds Is 
not as yet fully recognised In America, although 
they are kept extensively on European estates still 
large numbers of cranes are brought to this country 
annually and there Is no doubt that tbelr popularity 
Is steadily Increasing 

Captive <ranes are perhaps of greatest interest 
when enjoying their liberty on an extensive range 
but the aviculturlst who Is truly Interested In them 
win wish to confine his specimens where they can 
be kept under closer observation For this purpose 
a plot of two or three acres of ground should be se 
locted and Inclosed by a fence which need not ex 
oeed five feet In height The crane paddock In the 
Now York Zoological Park is so nearly an Ideal home 
for most of the members of the society s excellent 
collection that a description of it may be of Interest 

The paddock Is about 160 feet square and Is sur¬ 
rounded by an ornamental fence averaging four feet 
In height While most of the Inmates are pinioned 
they can leap this fence easily when alarmed al 
though they never attempt to do so under ordinary 
circumstances The Inclosure Is well carpeted with 
grass which Is kept closely cropped during the sum 
mer months A number of large shade trees Is In 
eluded within Its limits besides several clumps of 
shrubs which afford seclusion to any birds which de¬ 
sire It One of the most valuable features however 
Is a little stream that traverses the entire length of 
the paddock The birds derive an Infinite amount of 
pleasure from wading and probing about In the little 
pools and the effect produced Is certainly most pleaa 
Ing to onlookers A small shed Is provided for use 
during severe weather The Manchurian whooping 
white necked larus and sandhill cranes are confined 
here while the others are divided between the wild 
fowl Inclosure and the ostrich house 

Fow birds require so Utile attention as the cranes 
Tholr chief food Is grain hut occasional mice frogs 
fish or chopped meat are always appreciated and be 
come a necessity during cold weather Many of the 
apeclei are perfectly hardy provided healthy sped 
mens are secured It acquired In the spring and 
given an opportunity for becoming acclimated they 

* Zoolofftcal 
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will live In the open through the winter happily 
and well requiring only that they receive tbelr food 
and water regularly Borne protection from wind 
should be provided of course and U Is well to place 
within the inclosure a small shed although It Is 
safe to say that the birds will use It rarely unless 
driven In 

A surprising assiduity In the search for worms 
and tender roots Is a falling which may become 
serious and result especially after rain In the up¬ 
rooting of patches of turf Generally this can be 
checked effectively aliber by confining the birds tor a 
short time following showers or by covering their 
favorite feeding grounds with small branches 

The greatest difficulty In the maintenance of a 
large collection of cranes is found In the erratic dis¬ 
position of the birds A number may live together 
for months In perfect harmony but just as the col 
lector begins to congratulate himself on their good 
behavior One may be found with an eye missing 
or with its skull pierced* It really is not safe to ai 
soclate the larger and smaller species In a permanent 
group unleas the Incloenre bo very large ot the num 
her of birds very small Great care must be taken 
In Introducing strsuge birds to a flock already well 
settled The new-comers are certain to be subjected 
to a more or leoa harrowing inspection by the original 
Inmates who consider them as nothing more than In 
trudera The strangers will be persistently driven 
from pillar to post for some days and will he fortu 
nate indeed if they escape without some injury The 
safest way to esUhllah a crane fhmlly Is to place all 
of the Intended members In the Inclosure at the same 
time then none can use the preatlge ot previous oc¬ 
cupancy as an excuse for tyranny Brought to¬ 
gether In this abrupt manner the birds will soon learn 
to tolerate one another 

The Order Orulformes Includes besldee the true 
cranes six groups of remarkable birds such as the 
■un bitten the kagu and the serlema. which have been 
assigned to this order in lieu of a better place. Their 
structures are confusing and thetr relationships Ob¬ 
scure The birds with which we are to deal here are 
divided into nineteen species which fbnn the Sub¬ 
order Omes and are cosmopolitan, vtth the eito^ 
tlon that none are found ta South Amertea, Aria Is 
partienlarly fortunate tn b^ag the Some od mHm 
apedes. Soma of these birds ara fstrty aapr ts Ob¬ 


tain alive but most of them are far from oommoa 
in captivity and a few are seen rarely If avmr 

At present nine species all of which possess char¬ 
acters Interest are Included in the Zoolodioal Park 
coUeoUon Several of these are members ot the 
genus Orus which Includes the three spades ot 
North American cranes 

The Sandhill crane (O memioaM) still is fairly 
common on the plains of western North America, 
where there is little cover to shelter skulking enemies, 
This Is the most numerous of our cranes and there¬ 
fore the best known It Is rather small as compared 
with most of Its relatives Its length being about forty 
six luchoi Its color Is a uniform slaty gray with the 
bare skin of the crown reddish In captivity this 
crane becomes delightfully tame and Is very hardy 
and long lived This species nested In the Zoological 
Park In 1904 and 1906 but the eggs proved infertile 
on both occasions 

The little brown crane (G canadends) is a very 
close relative of the sandhill and Ip distinguished by 
its smaller slxe and shorter tarsus It breeds through 
Arctic America and Siberia migrating to the western 
United States and Mexico for the winter The Inao- 
cesslblllty of its habitat explains Its long confusion 
with the sandhill and also accounts for its scardty 
In captivity The species is not represented In the 
collection at present 

The third and rarest of the American Qrues Is the 
beautiful whooping crane (0 tmericana) It Is pure 
white In general color but the primaries are black 
and the bare portions of the head are reddish borde r ed 
posteriorly by a patch of blackish feathers The sec 
ondarles are curved downward and arch graoefuUy 
over the tall No doubt the great scarcity of this 
bird Is due in part to reckless shooting but It seems 
probable that the Invasion of settlers Into Its breeding 
grounds in the great middle territories of Canada, and 
the Ittoreastng cultivation along its migration route 
through the MIssisBippi Valley are hastening the In 
evitable extermination of this finest of Amwlean birds 
The numerical condition of a species In the wild state 
generally bears an exact ratio to the frequency with 
which It is met In confinement It Is probable that the 
number of whoopers In captivity could be counted on 
the fingers of one hand It is unfortunate that this 
splendid crane cannot be Induced to follow the ex 
ample of the wood duck which Is willing to save Itself 



I M- ' - ■ ■ 1 ^ T-' ' 1-----T’*’-1- 

tsn lAiAittA oaAmg^TiiiiiiiMil 










201 


SdBNTlFIC AMERICAN SUPPLEMENT No. i839 


Am 1 , i»ii 

irm fictarMutloa^ hr brnfiM iMlr la c$»tlrUr 
Mott 4»C th* wood MSB ttt ▲m«rlota oottootlou 
tH hM» bred 1& Borope! But crenee of moot epedee 
ere bred only cm rere oooaeloiu. and tbes with great 
dUhenltr eo there wema little to hope for from thta 
•eoroe The Zoological Society u forttmate enough 
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to poeaeu a very fine wbooper and It la hoped that Uo 
will be bleated with the uaual longeylty of hU race 

The Manohorian crane (O ^aponen^U) le one of the 
moat atrlklngly handaome of all the group It la very 
uncommon In captivity and now for the first time la 
represented In the collection Its general color la 
white aa In the whooper but In this case the arched 
and pointed aecondarlee are black and the primaries 
white ▲ slaty black band extends down each side of 
the neck the two Joining on the nape The bird 
measures about fifty Inches from tip to tip when fully 
extended It ranges from eastern Siberia to Corea 
and Japan in the last named Island ft was formerly 
held sacred and was allowed to be hawked by the 
nobles only The cranes depicted on Japanese screens 
are usually of this species 

Next In aystematlc order comes the Asiatic white 
crane (Sarcofffranus ieucoperanui) It Is consider* 
ably smaller than the foregoing and Is found from 
Bouthoastem B irope to China and Japan It is white 
the primaries black and the head bare and reddish 
In color The Immature birds of this species as welt 
as those of the whooper have the white plumage In 
fused with otnamon b iff giving them a remarkable 
appearance Thli is one of those species most easily 
obtained alive and la brought to thla country fn some 
numbers It Is quite hardy and easily tamable Ihe 
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gpadmen la the Zoologloa) Park bowaver has a Um 
par ao traaolbla that he cannot bt approached with 
impunity and la no longer allowed the freedom of 
the larga paddock. 

Of the larger cranes the earua (Anfipone aafipone) 
au Indian spaolet, la moat commonly seen in oollec- 
Uona. It la the tallett of the order sometimes attain 
Ing a length of sixty Inches Its color is a handsome 
Preneh gray the overhanging secondaries closely ap¬ 
proaching white the head and the upper part of the 
neck are bare and reddish the gray feathers of the 
lower neck being bordered above by a band of white 
The sama la a moat vigorous bird and Inclined to be 
dangerous when associated with amaller and weaker 
species Its height strength and an uncertain temper 
make It a companion to be feared 

One of tbs rarities of the collection is the whits' 
necked crane (Pseudofferanu$ leucauch n) This Is a 
medium slxed bird of a beautiful shade of gray with 
thi throat and the posterior portions of the bead and 
neck white the gray of the shoulders commencing at 
a sharp line The anterior part of the crown is bare 
and reddish The long and falcate secondaries which 
are very light in color are curved less abruptly and 
hence more gracefully than In some other species It 
is found In eastern Siberia. Corea and Japan and Is 
very seldom Imported alive In captivity it is q ilet 
and docile showing a most pleasing absence of t) e 
pugnacity so frequent among its congeners 

A crane of unusual and handsome sppesrance Is the 
Stanley or Paradise (Tetrapterv^ paradttea) It Is a 
bird of fair site ranging throughout the southorn 
portions of Africa where it Is fairly common 
color It Is a uniform slate becoming practically whitt* 
on the head the feathers of which are so lengthened 
as to give It a strangely swollen effect The drooping 
secondaries reach the height of their development and 
beauty In this species The Paradise Is a very deslr 
able bird for the avtcultuiist, for both its docility and 
beauty It la imported very Infrequently 

In captivity the crane most frequently bocq Is the 
dainty Demoiselle (Anthropoides virffo) It Is the 
smalleit of the family as wall as the most widely die 
trlbuted slnoe It breeds in southern Burope and cen 
tral Alta and spends the winters In southern Asia and 
northern Africa. Its general color Is the conventional 
gray set off by the elongated black feathers of the 
hfeast. those over the eyes being drawn out Into lat 
eral tufts of silky white The demoiselle Is brought 
to the United States each year In scores for the do 
mand for It is great Its small slse red ices Its ca 
paelty for mischief even If Its usually even temper 
should allow It to fall from grace Its engaging ways 
excite the admiration of all who have opportunity to 
observe them This crane Is willing to breed In con 
flnement and has done so In this country on at least 
two occasions 

The crowned crane (Balearica pavonine) of western 
Africa, differs from all the others In the possession of 
an occipital patch of straw like plumes from which 
It derives its name It is a handsome bird tbe black 
ish slate of Its body plumage being contrasted by 
white wlng-coverts and chestnut secondaries The 
•ides of the head are bare and colored white above 
and pink below there are two small pinkish wattles 
on the throat This crane Is uncommon In America 
very few having been imported It Is long lived and 
attractive and not so determined a root digger as 
most others but Its temper among the socletr s sped 
mens at least Is decidedly choleric 

All of the cranes nest on the ground usually In 
marshes or on open plains forming their nests of 
grass and rushes The eggs are generally whitish or 
buff In color double-spotted with yellow or brown 
blotches and commonly two In number 

Toung oranee are most precocious being able to run 
about quite freely soon after hatching For a short 
time before the youngsters commence to forage for 
themselves their food consists mainly of Insects 
brought Jo them by the old birds The parent birds 
are very devoted to their offspring caring for them 
with great solicitude and guarding them valiantly 
against intmdhrs If an attempt to breed cranes In 
captivity Is to be made a large grassy run should be 
provided for the exclusive use of the fhmily as anxiety 
for the welfare and safety of tbe chicks Is apt to make 
the iMuents over saalous In the treatment of the others 
In the same corral 

An adult crane Is a formidable antagonist noi to 
be despised erm by a msa Frequently some members 
of the collection are so savage that they must be Iso¬ 
lated. and the keeper must then continually guard 
himself against attack The crane stretches his long 
neck to the uttermost, and without hesitation makes 
fraatto thrusts with his powerful beak so swift and 
certain that the eye can scarcely follow the movement. 

An Interesting eharsrterlstlo of cranes Is their 
haMt of Indulging at frequent intervals In grotesque 
danoet which may be perfenmed by an Individual or 
by a group In graceful unisoii The leader starts off 
lea^ttg and bowing with broad wings widely ex 
paadid, MW teUlng a leaf or Ut of ttlok, now tossi ng 


it aside In capricious disdain The spirit of ths danoe 
is infectious and Instantly the encloeure Is a turmoil 
of leaping bobbing birds each striving to outdo the 
others In extravagance of gesture and motion 
Most of the species are provided with lusty voices 
which they delight to use with great freedom Hor 
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over the tones which aro clear and trumpet like are 
far from dtBagreeable and detract nothing from the 
performer s eligibility to a favored place in the list 
of captives 

Animnl Husbandry 

bxiKKUEN H In breeding carriage horses baa been 
continue I In (olorado and Morgan horses In Vermont 
Tbe Colorado stud now has 71 anln als tbe Vermont 
stud 30 Several adllttonal sebraass bybrldshave been 
produced those now In their second year are larger 
than their dams tho gh not aa large as their sires 
That beef produ tlon may bo a profitable business In 
the South when tho cattle tick has been eradicated Is 
shown by feeding experiments In Alabama now in 
progrees for six years Feeding experiments with poul 
try indicate that fowls will not readily eat a ration 
containing more than 30 per cent of cotton seed meal 
and no harmful effects have resulted from such a feed 
Studios of tbe egg trade show that better methods of 
handling will greatly reduce the losses 

The Secretary of Agriculture suggests that in order 
to secure tho 2 000 or 3 500 horses now needed by tbe 
army every yoar 100 stallions shoull be owned by the 
Oovornment and arrangements nho Id be made for 
securing mares of proper type the War Department 
to have an option on the purchase of the foals 
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New TKeories of tKe Evolution of Stellar Systems 


DtuiNQ the lael f w years the researches of Cham 
bcrllD K R Muultnn and See on the evolution of our 
system have greatly shaken the faith of astronomers 
In Laplaces well known Nebular Hypotbeals More 
than a century ago Laplace who more completely 
than any other had worked out the consoQuencei of 
NiwUns tmory (f gravitation to the satisfactory ex 
planatlon of almost every known feature of the mo 
tlnns of the planets developed a hypothesis previously 
iropoeed by Swedenborg Wright and the great phil 
osopber Kant The solar system consists of a number 
nf bodies arranged In an orderly manner all moving 
in nearly circular paths roun 1 the central body these 
laths being all nearly in the same plane and their 
motion in the same direction while there Is a fairly 
regular progression of distances from the sun (Bodes 
J^w) and the bodies are either spherical or spher 
oldal These features are by no means a necessary 
consequence of gravitation and seemed to Imply an 
original connectlc n or common origin Laplace sup 
posed that at one time the matter now forming the 
Hun earth and other planets was in the form of an 
intensely hot gas perhaps hotter than the sun is 
now This mass was of approximately spherical form 
and rotated slowly on its own axis the rotation be 
coming swifter as the mass grow colder and con 
tracted In time rings of matter would be left behind 
the main muss (not thrown off as Is sometimes 
stated) each of these rings would gradually collect 
into a single globe and thus the planets wo ild be 
formed A planet thus formed continuing to revolve 
might itself abandon rings in contracting these rings 
would foim into the satellites The rings of Batun\ 
were at one time thought to be examples of this pro- 
(.088 but wo now know that they are composed of 
swarms of moteoi lies rather than of continuous sub 
stance Plateau devised an experiment Illustrating 
this formation of ilngs He prepared a mixture of 
alcohol and water of a specific gravity as nearly as 
possible equal to that of oil Some oil was then poured 
Into the mixture As the bottom of the mixture was 
slightly more dense than the oil and the top slightly 
loss dense the oil sank halfway and floated In the 
middle aa a round ball By means of a disk attached 
to a wire the ball of oil was set rotating The effect 
of the rotation caused the oil globe to expand Into 
the form of a spheroid flattened at the polcjs and 
this flattening increased with the speed until at last 
a ring was formed which revolved round the globe 
After a time the ring broke up and gathered Into a 
smaller globe which rotated bt sides revolving round 
the largo globe 

Laplace supposed that the rings would rotate as 
though solid their outer edges thus moving moie 
swiftly than the Inner and thus the planets formed 
therefrom would rotate in the same direction Ihe 
exceptional cases of our system—the fact that the 
satellites of Uranus and Neptune move in the oppo 
site direction to that in which most of the other mem 
here do and the swift revolution of the Inner satellite 
of Mars—cannot be explained by this form of the 
hypothesis 

M Faye however by modifying the original idea 
of l^plaoe and supposing that the planets were formed 
by local condensations (not by the detachment of 
rings) within the revolving nebula and that the outer 
planets Uranus and Neptune have been more recently 
formed than the rest has shown that these bodies 
would have retrograde rotation on their axes which 
he supposed to he the case from the motion of their 
satellites Since however Saturn s rotation is In the 
same diret tton as that of our own earth and eight of 
its satellites move in one direction but the last dis 
covered (Phtsbe) moves in the opposite direction we 
have still a difllculty unless we suppose this body to be 
a recent capture and not an original member of the 
Hatiirnian family The same thing is the case also with 
the eighth satellite of Jupiter whose motion is retro 
giade whlli the other seven have direct motion Prof 
Sir George Darwin by his theory of tidal evolution has 
attempted to explain the swift motion of the inner 
satellite of Mars the fact that the moon always turns 
the same face toward the earth and that the rotation 
period of Mercury (and probably that of some of the 
Mtetlltes of Jupiter and Saturn) is the same as that 
of lU revolution He has given reasons for thinking 
that in former ages the period of rotation of Mars was 
much shorter than at present but that by tidal notion 
of the sun this period has been gradually lengthened 
to tie pl'^nt value at the same time the satellites 
period Is supposed to be shortening and Its distance 
from the planet slowly diminishing In the ease of 
the moon he considers that mllUoDs of years ago our 


Successors of Rsint end Laplace 

By r W Henkel. B A.. V R A S 

earth was rotating mach more qulokly than at present 
In contracting a portion sepexaUd from the rest and 
gradually receded becoming the moon The earths 
tidal action upon the latter has resulted In the periods 
of rotation and revolution becoming equal to one 
another The ancient Arcadians are said to have 
boasted that their race came Into existence before 
the moon but they were probably unaware of the 
period they claimed for ibelr ancestry (fifty-seven 
millions of yearsH The observations of Schiaparelli 
having led him to the conclusion that the planet 
Mercury (which is the nearest known planet to the 
sun) rotates on its axis in a period equal to that of 
its revolution round the sun (88 days), Sir George 
Darwin considers this Is due in a similar manner to 
the tidal action of the central body having lengthened 
the planets period of rotation until the latter always 
presents the same hemisphere toward the sun Just as 
the moon does toward the earth The same thing has 
been aeeerted of the planet Venua also but it still 
seems probable that the shorter period of hours 
determined by the early Italian observers Is the true 
length of the day on the earth s twin sister 
Further modiflcatlons in consequenco of Increased 
knowledge of actual existing nebuls and the appllca 
tlouB of the principles of energy and thermodynamics 
have been proposed from time to time and most sup 
IKHtors of the nebular hypothesis no longer believe 
that in lu original condition the nebula was even 
at so high a temperature os that of the sun at present 
It is consUlpred probable that the original nebula was 
largely (omiosed of meteorites which by collisions 
during their gradual drawing togolhor would grow 
hotter and hotter After a time the central mass 
would become an intensely hot white star 
l>ater on the loss of heat from radiation exceeding 
the gain from contraction and (ondensatlon the star 
would cool down and perhaps finally become a dark 
body like the companion to Algol The planets being 
smaller than the star or sun round which they re 
volved would cool down at a much quicker rate losing 
more heat from their surfaces and becoming non 
luminous bodies while their Interiors would be still 
very hot Our earth and the inner planets seem to 
have reached this stage while Jupiter and Saturn 
appear to be still to a small extent self luminous 
katlmates of the past and future duration of our sys 
lem have been formed by Lord Kelvin Helmholt* and 
others but the very various lengths of time given 
ranging from twenty to four hundred millions of 
years alone show that these periods are little more 
than rough guesses needing further knowledge to be 
of value The discovery of the properties of radium 
has enormously extended the probable future duration 
of the suns heat 'We have every reason to think 
says Arrhenius that the suns chemical energy will 
suffice to maintain Its heat daring thousands of mill 
ions perhaps billions of years 
In 1861 Bablnet proposed the application of a crl 
tor ion baaed on the mechanical principle of the con 
scrvatlon of areas He showed that If be the 
sun B angular velocity of rotation with radius r and 
tar represent these quantities when the globe is ex 
panded so as to have the radius r then 
(»r*~a> r [Moment of momentum a constant quan 
tlty for a system rotating freely and 
subject to no external forces] 
or 

t -= 2mr*cc = atXmr* == n 1 mr * 

Suppose now the solar nebula extending to the 
earth s orbit let us find Its lime of rotation We got 
f)r this 

( 23 445 Y 

-I n 3 192 years 

109 5 / 

tor the case of Neptune whose mean distance is 
thirty times that of the earth from the sun the solar 
nebula when reaching to that distance will rotate in 

( 30 X 23 441 \* 

- I » 2 688 583 years 

109 6 / 

( These figures are taken from a paper by Dr See ) 
Applying this criterion to the case of the varloos 
planets and satellites of oar system we find periods 
in every case much greater than the known periods of 
revolution of these bodies The earth revolves In one 
year about the sun Neptune In about a hundred and 
sixty five years Thus It follows that the * hypotbettoaj 
solar nehttla could not have rotated with suffldent 
speed to deta^ the masses " whmi tt extended to titm 
orbits of the several planets, as Taj^aoe aiipfi|ons4» 


The evolution of the planets by separation of HtfS 
of matter from the central condenaatton through rota¬ 
tional Instability must therefore be abandoned It Is* 
however potsible that secondary condensation nudel 
might be formed by gravitational InstahllUy within 
the gaseous nebula and this has been pointed out by 
Mr Jeans In papers which he has contributed to the 
Pblloeophloal Transactions of the Royal Society 

We turn now to the alternative hypothesis devel 
oped by the work of Prof T J J See He has re¬ 
cently pointed out that some remarkable antlctpattons 
of his views BB to the action of a resisting medium 
were made by Bulor In 1749 The essential features 
of this hypothesis are that the Solar System has bean 
formed from a spiral nebula and that the planets have 
not been detacbed from tbe central mass through Its 
rotation but have been captured or added on from the 
outer parts of the nebula The roundneas of tbe orbits 
of the planets and satelUtes In general use is due to 
the action of a reatsttng medium which has reduced 
the sise of their paths and well nlgb obliterated the 
deviations from circularity Just as the planets have 
been captured by the sons action so In like manner 
the satellites have been captured by their eeveral 
primaries not detached by rotation of these Utter 
Tbe moon too was originally a planet whloh neared 
the earth and was finally captured and made a satel 
llte Tbe asteroids or minor planets between the 
orblU of Mars and Jupiter are the surviving remains 
of millions of small planets most of which have been 
swallowed up by colliding with larger ones though 
many are still moving in independent paths round the 
sun Our own earth frequently encounters some of 
these objects and we have then a more or less hrll 
llant meteor shower ** Tbe satellites having boon 
captured In this way it is not surprising that a few 
of them should revolve In the opposite direction to 
the rest It is also remarkable that the paths of 
Phoebe (Saturn 8 9th eatelllte) and of the 8th satel 
llte of Jupiter are much more oval than those of any 
other known satellites from which It would appear 
that the density of the resisting medium must have 
been very slight at the great distances from the 
planets at which they revolve The planetary rota 
tions have also been produced by the capture and 
absorption of small bodies and thus the larger planets 
Tuplter and Saturn should rotate most rapidly as Is 
known to bo the case 

It has long been known that the effect of a resisting 
medium on the paths of bodies moving in it In a 
manner analogous to the planets moving round the 
sun is (1) to reduce their distances from the cen 
tral body (2) to diminish the eccentricity of their 
orbits 1 e to make these more nearly circular 

The proof of this Is given in works on analytical 
dynamics (Cheynes Pktneiarv Theory and other 
books) and was of course well known to Laplace who 
says At the same time the planet approaches the 
sun by the effect of the resisting medium the orbit 
also becomes rounder The well known comet of 
Enckd Is thought to be gradually drawing nearer to 
the sun by such an action 

Thus the present shape of the planetary paths Is 
accounted for the action of the resisting medium 
having changed their orbits Around each planet olr 
oulates a vortex of oosmloal dust and the descent of 
this material upon the surfaces of sun and planets 
Is considered to give rise to the aoeeleratlons of thety 
equatorial reglotis—t e the fket that the parts of 
the sun Jupiter and Saturn near their respective equa¬ 
tors have a shorter period of rotation than those 
farther north or south However there Is no per¬ 
ceptible dtffsTence of rotation in different reglotti of 
our own earth or of Mars so far as known and the 
amount of matter required to produce such an effect 
(at present) seems greater than can reasonably he 
supposed to fall upon the surfaces of ths planetary 
bodies 

A similar difllculty occurs In tbe meteoile theory of 
tbe sun's heat, attributing the latter to the Impaet 
produced by the fait of countless meteorites upon Its 
surCsee. No doubt anoh bodies do fan upon thi aurfies 
of ths sun In considerable quantities, but ths anKmnt 
required to maintain the sun's ou^ut of heat Is so 
enormous that there should be an enorttoturty greater 
quantity In regtons near tbe sup go that oUr e%n 
earth ought tjp receive nearly half as mueh heat da 
she sets from the sxm by Impaet with meteors. Itdi 
Is osrtalhly not the case 

The dfisegfit of matter upon the stm laeredahtc Uh 
mass may also aoCbimt for the sman sectthM seosletm 
Hon of the earth Indkated jkr the obiN;rvat4dg« of 
eotfpees, and tha oatstagfUig t sgBsg of the p^r^uilton 
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of whl6h LsTQiTier Attrtbated to a ^Uuiek or 

rise o^ P>a»*t« Irlus totwaan llarourj utd tb* 

•mif mar ba ahw exptalnad In this manner 

Tba moon having suffered namerous ooUlsloos with 
smaller satellites has had its surface marked with 
the round sunken craters which are so distinctive a 
feature 

Bo different a theory from the ordinary volcanic 
one however will not be easily accepted by selen 
ologtita Prof See considers that the almost perfect 
circularity of Neptune s orbit shows that it canziot 
be the outermost planet of our system the roondnesa 
indicating that the nebulous medium was quite dense 
at that distance and consequently the limits of the 
system are much farther out Others planets lying 
beyond Neptune have been suspected and may yet bo 
discovered by the telescope It Is remarkable that 
Prof Forbes oonslders that one of these bodies whoso 
distance he supposes is about a hundred times that of 
the earth from the sun and consequently would have 
a period of a thousand years (by Keplers third law 
squares of periodic times as cubes of distances from 
■un 1 000* 1 000 000 = 100“) moves In a very eccen 

trie orbit whose plane makes a large angle to that 
of the ocllptic the resisting medium at that distance 
apparently having had little effect on its motion 

The solar system In the opinion of Prof See was 
formed from a spiral nebula the latter arising from 
the meeting of two or more streams of cosmloal dust 
The system began to whirl about a central point and 
thus gave rise to a vortei Great numbers of spiral 
nebule are now known to exist scattered out over 
the heavens millions of these objects being visible 
In the most powerful telescopes On the other hand 
it has been pointed out that there are very few nebulia 
of ths oblato spheroidal form such as the hypothoHlH 
of Laplace assumed to be met with in the sky Such 
nebuls as we see have it seems a greater analogy 
with the solar torona than with the flery condensing 
mlats concpivcd of by I aplate (Proctor Old and 
Now Astronomy | 144r) 


The rotation period oC Mars being about 14 hours 
37 mlnutea add that of our own earth 33 hours 53 
minutes Prof See considers that the period 23 hours 
21 minutes for Venus obtained by the early Italian 
observers, is probably about its true value and thus 
the planet Is habitable and probably inhabited by 
Intelligent beings 

It Is well known that periodic comets probably owe 
their present position as permanent members of our 
system to tho action of tbo planets When a comet 
coming from outer space In a parabolic orbit ap 
proaohes a planet Its motion Is cither accelerated or 
retarded In the latter case tho parabola becomes 
an ellipse and the comet henceforth moves In a (losed 
path around the sun always coming at each revolu 
tion to (or near to) the point where this retarda 
tJon commences Thus arise the planets families of 
comets 

A very largt number of members of Jupiter s 
family of comets arc known Halloy s fan > is coinet 
is a member of Neptune s famll) In a Kliullar man 
ner It la supposed that the asteroids and satellltt^s 
have attained their present positions The whirling 
of the gaseous matter of a spiral nebula Is considered 
to be duo to the unsymraetrlcal meeting of two streams 
or to the settling down of a nebula of unsymmetrkal 
flguto From this ultimately results a star surrounded 
by a system of planets and satellites The two oppo 
site branches of spiral nobulic often sttn on photo 
graphs represent tho original atreama of cosmic il 
dust whl(h are colling up and forming spiral sys 
terns If tho streams so convergo that the nebulous 
mass becomes very concentrated the nebula may dl 
vldp at Its center and give rise to a doul U star 

This theory of tho capt ire of the planets and tho 
rounding of their orbits by the action of the resisting 
medium gives resuHs In some eases the exact oppo 
site to those which an given by the theory of tidal 
evolution as Investigated by Sir Qeorgo Darwin 

While tidal friction usually ln(reases tho major 
axis and eccentricity of an orbit tho resisting medium 


as regularly decreases both elements In the actual 
physical universe both causes are at work together 
sometimes one Influence preponderating and then the 
other With a large central sun and small planets 
as in our system the action of tho resisting medium 
Is most effective for systems made up of two large 
maases tidal friction Is the predominating agency 
There can bo little doubt that these researches form 
a most important advance In our knowledge of the 
gonosis of our system and though answers more or 
Jobs satisfactory may bo found to parts of the crltl 
clsm of I aplace s famous hypo^hisis yet we may 
fairly say that if not compl^tr ly disproved It has been 
very seriously undermined 
It is not to be supposed however that tho alterna 
tivo hypothesis Is free from difficulties some of which 
have been slightly outlined but wo may still say that 
it gives a reasonable explanation of many remarkable 
perultarltlcB Further evidence In Its favor Is no 
doubt wanted ns well as spectroscopic proofs of mo 
lions derived fiom the study of actual existing spiral 
nebuln* Some reunt work by Dr Nolkc on the effect 
of a resisting medium In the evolution of tho solar 
system from a primitive nebulous condition has been 
published by him at Berlin Sir Qcorge Darwin in 
his article on Tho Genesis of Double Stars gives an 
interesting historUal Hcrount of work on tho theory 
of the equilibrium of revolving liquid bodies by Poln 
car<^ Jeans and others together with an application 
of their results to stars of tho Algol type Probably 
theiH Is no subject more fascinating than tho question 
as to tho past and future of our system and though 
from our limited txiwrlence both In timo and space 
there Is th< greatest ni resslty for caution In drawing 
conclusions yet tho mind of man set ms so constl 
tilted that It cannot help doing so It remains for 
the future to show whether the vast masses of ob 
Bcrvatlonal data at cumulated by the persevering In 
diistry of self denying men of science can he put 
together In tho manner InrtUated above to yield tho 
laws of stellar evolution— t^cirncr Fr^grrse 


Cheese as an Article of Diet 


A Food That is Much Neglected 


Wjiili ixperlinonts have established tho facts as to 
some debatable questions concerning the tomparative 
digestibility of green and cur d thteso perhaps tho 
most valuable result has been In showing clearly the 
great value as food of all the more common vaiietles 
of cheese 

The Swiss who are a very healthy peoph eat 
largely of cheese in fact bread and cheese form tho 
greater part of the diet of many of them Many other 
European races oat largely of cheese The minors of 
England consume very much of the poor cheese made 
In tho United States especially tho high acid cheese 
using it extensively for seasoning and the Oorinana 
eat large quantltios of the cheap hut highly flavored 
skim milk cheese such as the hand kttse whli h has 
perhaps tho most pungent ordor of all the varieties 
of cheese made 

In the matter of comparative food values It was 
thought that tho results of the exporlmenU given In 
rhls report made it safe to assume that cheese was as 
fully digested as most of the ordinary food materials 
which have been studied in earlier experiments car 
Tied on In connection with tho nutrition work of the 
Department of Agriculture It would In fact be un 
desirable for a larger per cent of any food material to 
be absorbed than was the case with the cheese 

Heretofore cheese has seldom been regarded seri 
ously by consumers of any class in the United States 
as a possible cheap staple food All consumers of 
cheese with very few exceptions use it as a luxury in 
small quantities at oomparatlvely rare Intervals 
While in the aggregate a large quantity of cheese Is 
eaten in the United States the quantity is nevertho 
loss almost negligible when compared with some 
other products of less food value and Inferior palat 
abUity 

The greater part of the cheese consumed in this 
country Is eaten without any preparation while In 
many European countries the cheese is either 
sprinkled on other fooda—vegetables usually—or Is 
cooked with the food Americans evidently have much 
to learn from Europeans of some of the posalbilltlee of 
preparing such dishes A number of European varl 
etles of cheese are made extensively and exclusively 
for OM In oohneetton with other foods or In cooking 
Among these Is the well known Parmesan a hard 
obeese made from skimmed milk and also the sap 
sago cheese n small oonIcaVihaped cheese made from 
sktmmed mUk and highly Masoned with herbs The 
Hailaits nse cheeM for flavoring as Americans use salt 
ah4 peppvr having It grated and e^tantly at band 
in a shaken Wtth them maohronl with cheese 
1» a noMMoa m we other preparaUons 

AM MMwdlsaM is tho cho4M amolet while warmed 


up potatcuH tan bo mad veiy aj ptUzIng whtn c(K)k. d 
with tliCPHI* 

It may bo pcrhips that lUt Amcilran loopli have 
gone 80 far In the coDHumptton of only partly ripuiod 
and mildflavoifd cheese that tho probability of leain 
Ing to use thooBO as a flavoring aic very remote as It 
Is only tho wellrliemd tr highly flavtrtd thctati 
that aio satlsfattory for flavoring lurposes It Is per 
haps a matter for stinc legret that so much mill 
flavored cheese has come to be us d as It Is probable 
that much more satisfactloi would b« felt by con 
sumors In general with this great food produil If they 
had learned to like the well ripened product with a 
well developed flavor It Is generally conceded that 
people who like a highly flavored (heest never become 
tired of It 

A comparison of tho food vilue of checso with that 
of other highly nitrogenous food matt rials may be of 
Interesting value No kind of meat excepting dried 
beef carries such a large i)et(entage of protein as 
cheese and as drUd btef contains a much greater 
porcontage of water the other food constituents aside 
from tho porteln are much less than Is found In 
cheese Fresh be^ f as purchased hm weight for 
wdght little more than half tho food value of cheese 
in either protein or fat and the same Is true of prao 
tically all other fresh meats which have In many 
(OSes such a large perctntage of refuse and In all 
cases such a large percentage of water that they are 
noticeably inferior to cheese In food value Bacon 
or fat pork arc exceptions but their food value Is 
mostly in tho fat which mu bo and is replaced to a 
great extent by the carbohydrates of vegetables at a 
much less cost and sometimes perhaps at a benefit to 
the health of the consumer Fish and pork each have 
a notably large percentage of refuse while eggs have 
a high percentage of water To sum the matter up a 
pound of cheese has nearly the same food value as 
two pounds of fresh beef ir any other fresh moat as 
food It Is worth as much as or more than a pound of 
ham and Is more digestible and It Is equal to two 
pounds of eggs or three pounds of fish In price good 
cheese made from unskimmed milk costs about a 
third more than round steak and twice as much as the 
cheaper boiling beef while it costs practically the 
same per pound os smoked bam and bacon It costs 
usually a third more than fresh fish 

Cottage cheese or cheese made from partially 
skimmed milk is cheaper even than the American or 
Cheddar cheese The first costs about one third as 
much and the partly skimmed product about two 
thirds as much as the so<«ned fuU cream cheese 
Practicfilty the only food product that rivals cheese 
Itt food value and oheapnees la dried beans 


In vuw >f th( f ingoing (ompanson of food values 
il Is a mail r of soin wonder why there Is not moro 
of a demand for (huse eKi>erlaIly by people of Mm 
Ited means 1 hllmateR made by tho Departm nt of 
Agilculturo In the twtnty second and tweity sixth 
annual rtpoits (f this biinau and In Bui etin 55 of 
the Buieau of StaMstUs show that tho j eople of the 
I nited States conaiimo between 169 and i85 pounds of 
mfat annually per capita besides fish and poultry 
Willie ih< annual consuini tion of cheoBe la only about 
four i>ounds p» i capita Even granted that fresh 
meats aie moit palatable to raont p*oplp some other 
♦ xplanallon must be found for this wldo dl^erence In 
the quantity of the two products eaten A groat nro 
portion of the laboring class In this country are Bbi> 
to cat plenty of wholcsoiue food but thf y cannot af 
foul to dlHcrlmlna^e against a cheap palatable and 
wholesome lood In favor of a higher priced food Tho 
only way to armunt for the romi aratively limited c 
niand for thicse lu on the basis of custom and lacit of 
knowldlgo Ptoplt usually eat what thty have been 
accuBtonnd to making variations within narrow 
limits only and never changing the k< ncral (haiacter 
of theli food New foods aio not sought 

In this connection partUular Inbrest attadis to 
tho quantity of salt or cured pork produ ta ea en In 
comparison with choos Cured pork ham aid ba 
con to about seven times the value of rh<e « are 
eaten annually No one can say that tho pork prod 
ucts with the excel tion of good ham ire more palat 
able than (heisf and they are not known to la more 
healthful Those pork products art unjally eaten by 
the poorer classes who cannot afford to buy fresh 
meat but who could afford to buy chcest and theese 
makes a better food In the dietary becauso of Its high 
protein content 

Cheese can no longer be disciImlnattd against be 
cause of a suspicion that It Is not a healthful food 
The absolute lack of any disturbance of the | ent ral 
health of the subjecta used In th experiments ro 
ported In this bulletin Is \ roof that cheese <an be 
eaten In large quantities without danger to nealth 
The Swiss (heesemaktrs also many of the Swiss 
farmers of southern Wisconsin eat unusually larre 
qnantltbs of cheese and they are noted for athletic 
attainments and physical endurance They bi ought 
the custom of eating cheese from their native roun 
try where choose Is a very Important Item In th diet 
The consuming public especially that part of It which 
needs to praitlce economy In buying food woi Id do 
well to turn Its attention a little more toward cheese 
since greater quantities can be used at a saving to 
the consumer—Abstract from Circular 166 Bunau of 
Animal Industry 
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The Use of Electricity in the Metallur|(y of Iron 

A Turning Point In tKo Hietory of Iron 


A T iMN lolnt In the history of Iron occurred In 
the sixtetnth century when the Increulng demand 
for Iron led to the employment of water power to 
w rk the bellowa of the blast furnace and conae- 
q lontly Ud to the location of Iron works beside water 
fBlIii The steadily Increasing capacity of the bel 
I ws which was made first of leather afterward of 
^ KHl and was not superseded by the Iron cylinder 
] lit p until 17fi0 enabled the height of the furnace to 
1 o orrcspondlngly increased the fuel (wood char 
al) to te better utlllxed and the temperature to be 
ralrtCMl nufflciently to produce large quantities of 
f iHOd ptg Iron containing much dissolved carbon In 
Hlcad of the small lumps of half fused malleable Iron 
I r du od by the old low furnace with Its bellows 
lalorloisly w)rked with the hand or foot 

1 he Invention of the steam engine made It posst 
btc to dispense with water power so that In the 
clRhteenth century the Iron Industry began to leave 
the waterfalls and to seek sites convenient to the 
oal mines for the depletion of the forests made U 
necejcsary to employ coal or coke Instead of wood 
charcoal Now barely KO years after this second 
I evolution the Iron industry appears to bo returning 
to the stiearns at least In regions abounding In water 
{uiwer and thus preparing for the day some 200 years 
hence when It will be necessary to economise the 
rapidly diminishing store of coal by obtaining from 
eleotrlral energy produced by water power most of 
the hoat required for the manufacture of Iron 
This Is the opinion of Dr Prettner who gives In 



Fui 1 COMMON BLAST FURNACE 

Ir mtlhLUit the following coinpariaon between eloc 
trie and other iron and steel furnaces 
Iron furnaces heated by coal or gag are of two 
classes blast furnaces In which pig Iron Is produced 
from the ore and the various furnaces employed In 
iho transformation of pig Iron into malleable Iron and 
stiel of dltferent qualities For the present the same 
distinction must be obucrv d In electric Iron fur 
nicoB although It appears iWBslbU to produce steel 
directly from Iron ore In the electric blast furnace 
lltnco we will first compare the ordinary blast furnace 
with ita electric rival and then make a similar com 
1 iris D of refining and steel furnaces 
Ihe worlds annual output of 60 million tous of pig 
Idu Is j ractlcally all produced In blast furnaces of 
the general type shown In Fig 1 The ordinary fur 
iiac (f this type Is 60 or 70 feet high and produces 
alKjut 100 tons of pig Iron per day but 300 tons are 
produced dally by each of the two largest Glerman 
r M naces operated by the Knipps and the Rhenish 
St cl Works 

n c f irna e Is filled with alternate layers of coke 
(sometimes charcoal especially in Sweden) and of 
It n ore mixed with a certain proportion of llmRstcme 
oi other slag forming material As the mass settles 
down in conscviuence of combustion and fusion the fur 
na e Is replenlshid at the top and the operation con 
tlnues without Interruption for months or years The 
very high temperature estimated at 3 000 deg C 
(3 632 deg FI rcHiulred at the bottom or hearth Is 
obtained by a blast of air heated to 600 or 600 deg C 
(about I 000 dog F ) which Is forced In through pipes 
callft*-tuyArea (d Fig 1) The carbon dioxide (00^) 
formed by the combination of the entering air with 
the glowing coke wl^ch It first meets takes up more 
carbon from the other layers and Is thus reduced to 


carbon monoxide (00) At the bottom ot the for- 
naoe some of this carbon monoxide meets small grains 
of very hot but unmelted and Tory purs Iron and la 
partially reduced to very flxM particles of carbon, 
which unite with the Iron to form a fusible com 



Fio 2—SWEDISH ELECTTRIC BLAST FURNACE 

pound containing from 3 to 6 per cent of carbon 
ihis compound known as pig Iron, collects In liquid 
form at the bottom of the furnace, whence It Is drawn 
off at Intervals by tapping the furnace at the point a, 
and is run Into sand molds, forming ‘pigs The 
lighter fused slag is drawn off through an orifice at b 
Ptg Iron contains in addition to carbon varying quan 
titles of manganese silicon phosphorus and sulphur 
which affect the quality of the Iron and determine 
the methods by which It is converted Into steel In 
the upper part of the furnace another portion of the 
carbon monoxide reacts with the heated ore (usually 
an Impure oxide of Iron) producing carbon dioxide 
and the pure granular Iron already described The 
gas which escapes from the top of the furnace con 
tains 60 per cent of nitrogen 12 per cent of carbon 
dioxide 24 per cent oif carbon monoxide and 4 per 
cent of hydrogen and hydrocarbons Hence the mix 
ture Is combustible The combustion of one cubic 
meter of blast furnace gas produces 200 calories, or 
units of heat (Standard Illuminating gas yields 6 000 
calories per oubio meter) The gas Is burned Inter 
mlttently In towers or chimneys about 60 feet high 
containing numerous masonry barriers which store 
up the heat of combustion and subsequently oommunl 
rate It to the hot air blast which Is passed through 
the same lowers Steam boilers are also heated with 
blast furnace gas 

In Its present stage of development the electrlo 
blast furnace appears puny and Insignificant in com 
parlson with Its veteran adversary Canada, rich In 
ore and water power but poor In coal presents Ideal 
conditions for the production of Iron by electricity 
A Canadian commission experimented with Kellers 
electric furnace In )904 and with Hdroult s furnace In 
1906 The experiments proved that ait varieties of 
Iron ore could be reduced by electricity that either 
gray or white pig Iron containing only 1/100 per cent 
of sulphur (CMild be produced at will by regulating 
the quantity of coke and that charcoal of inferior 
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quality could be employed (Oray pig Iron presonts 
a gray surfaco ot fracture with dlstlnot crystals of 
carbon In the form of graphite and contains a large 
proportion of sllloon White ptg prese n ts a white 
fracture without visible particles of carbon, and oon 
talus a largo proportion of maagaaeM.) 

The electric furnaces used in these experiments 
were of small height, open at the top and bolR of 
flre^reelstlng stone. The electrodes wers of 

solid or eo m proMod esrhosb 09m of ls r s|0< ths 


bottom of the furnace while the other was suspended 
In the o^er part 

Three Swedish engineers, OrOnwall, lindblat and 
Stalhane, Independently of thetr French predecessors 
subsequently developed the first practical tieetrlc 
blast fumsoe In Sweden where the oondltlons are 
similar to those found In Canada This furnace was 
In continuous operation during three months In tW, 
until It was stopped by a general strike The results 
were so encouraging that a 2 SOO horse-power fumaoe 
capable of producing 7 600 tons of pig Iron per year 
has recently been built and the erection of others is 
contemplated An ordinary blast furnace produces 
nearly five times this quantity but the eleotrometal 
lurgy of iron is still in Its Infancy 

The Swedlsn electric blast furnace (Fig 2) bears a 
general resemblance to the ordinary blast fumaoe 
It consists of a wide hearth 8 feet high surmounted 
by a narrower shaft 16^ feet high The various 
chemical processes which are dletrlbuted throughout 
the height of the common blast furnace here take 
place almost entirely in the hearth which Is lined 
with flre-reslstlng magnesite and Is arched above so 
that an annular space {H Fig 3) Is left vacant above 
the cone of ore and coke which has deecended from 
the shaft This space is essential to tha durability of 
the fumaoe and Its effect is Increased by blowing in 
cooled fumaoe gas through the pipe O In the pre¬ 
liminary experiments the wall of the fumaoe was soon 
punctured at this point by its contact with the elec¬ 
trode and the hot contents of the furnace There are 
three electrodes of carbon about 6 feet long (E Figs 
2 and 8) which penetrate the hot mass to a depth 
that can be regulated and are connected with a three- 
phase system of 26 periods and about 40 volts The 
currents traverse the poorly conducting mixture of 
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ore coke etc and heat it so strong that the quan 
tUy of coke used need be only enough to deoxidise 
the ore and furnish the carbon of the fusible pig Iron. 
Thus the large quantity of fuel required to maintain 
the high temperature of the reaction and to melt the 
iron and slag In the common blaat furnace It here 
replaced by electric energy As no air is admitted, the 
furnace gas contains no nitrogen It consists of 40 
per cent of carbon dioxide 48 per cent of carbon 
monoxide and 13 per cent of hydrogen and It pro¬ 
duces, In combustion 1750 calories per cubic meter 
nearly twice the heat produced by ordinary blast fur 
nace gas This gas Is cooled and blown Into the fur¬ 
nace to cool the electrodes thus accomplishing a closed 
cycle It appears probable that by stilt further dlmln 
Uhlng the quantity of coke and by other modifica¬ 
tions a sort of crude steel can be produced in the 
electric blast furnace 

The heat produced by 1 kilogramme (2 2 pounds) of 
good fuel can be furnished according to Stassano by 8 
and according to LowthlanBell by 4 horse^Knrer 
boors of electric energy Hence in districts where I 
kilogramme of good coal coets more than 8 or 4 eleotrto 
horse-power hours the electric blast furnace can be 
used with advantage This Is the ease in Sweden. In 
the German iron producing districts In Silesia. West¬ 
phalia and along the Rhine Iron ore end coal are 
found so near ea^ other and coal Is sUU so abundant 
and cheap that electricity Is not ret needed tor the 
reduction of Iron ore but even here the electric steel 
furnace has begun to claim attention 

In order to describe intelligibly the considerable 
progrees that hss been mode In the development of 
the electric steel furnace, we must first review briefly 
the current methods of produolng steel and meJleebU 
iron The pig iron produced In the blast tumaoe Is 
avaUahle fpr g few uses, ss oast Iron, but Its tountfl- 
tlcs malts it too brittle for most pnrposw It esii- 
tatflo, gooordtftg to the character of the ore and Mint 
of the ul tim a te product of which It ip deiigned to 
servo so the raw mstsrlai, the foRowiaw pofosatagsp 
of tn^^tlss cniboit fi to 8, sUldoa d/fi ^ h 
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fUMM 1/10 to 6 or more sulphur to 1/S pmd pbos- 
pbonui to S. Wrought iron oohUIds from 1/SO to 1/S 
p«r oiftt, itoel from 1/2 to 1S per cent of carbon and 
ttotUer shooid contain more than 1 per cent of silicon 
manganese or more than 8/100 per cent of phos 
phom or sulphur The function of refining and steel 
fnmaocs Is to reduce the Impurities of pig iron to 
thepe permissible limits 

Ths cUsSloal types of modem steel furnace are the 
Bessemer and the Siemens Martin 

The Bessemer converter Invented in 18G6 (Fig 4) 
differs from all other refining fumscOs by being hung 
on tnmnions so that It can be emptied by tipping and 
also hr employing no fuel except the superfluous car 
bon of the pig iron which is poured into It In the 
fused state at a temperature of about 1300 deg C 
(about 2 400 deg F ) The converter Is made of iron 
and Is lined with Quartslte The charge having been 
introduced compressed air is forced through a pipe 
which passes through the outer part of one trunnion 
and terminates In a chamber at the bottom of the 
converter whence the compressed air flows through a 
number of passages in the bottom lining snd babbles 
upward through the molten pig iron burning out most 
of the Impurities particularly carbon il icon and man 
ganeee The heat prod ced by this internal combus 
tion is lufllclent to raise the temperature of the mass 
above 1 800 deg C (about 3 300 deg F ) and to cause 
violent ebullition or spitting if the process is not 
carefully regulated By this opera Ion the pig Iron is 
convurted into very pure malleable Iron containing a 
small proportion of carbon In order to produce steel 
a quantity of carbon usually in the form of spiegel 
eUen a variety of cast Iron which contains a large 
proportion of carbon Is added toward the end of the 
process The entire operation ii eluding this recar 
bontslng* phase Is accomplished 1 20 or 2 minutes 
and yields from 10 to 15 tons of steel accord ng to the 
alia of the converter 

In the Bessemer process the phosphorus of the pig 
iron is oxidised to phosphoric acid which cannot com 
bine with the quartslte or silica, with which the con 
verier is lined Thomas substituted a lining of lime 
and magnesia which absorbs the phosphoric acid and 
permits the employment of pig Iron containing a large 
percentage of phosphorus Ihe used linings form a 
by product known as Thomas slag which contains a 
large proportion of phosphoric acid and la sold as an 
agricultural fertiliser for a sum which covers a large 
part of the cost of the operation The Introduction of 
the Thomas-Beesemer process In 1878 has given great 
value to extensive German deposits of iron ore con 
talntng so much phosphorus that it was formerly 
almost worthless and has saved millions of dollars 
which otherwise wo id have been expended for Im 
ported phosphates 
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At present the Bessemer converter Is employed less 
extensively than the Sion ens-Martln furnace which 
saves the great cost of compressed air and also affords 
a means of utillilng the constantly Increasing accumu 
iatlons of scrap steel and wrought Iron This scrap 


melted with varying proportions of pig Iron In tho 
Siemens Martin fumaoe yields Stezneno Martin steel 
or malleable iron The furnace is of the open hearth 
type the iron being melted by a gas flame applied to 
Its upper surface The gas Is produced by the Im 
perfect eombustlon of coal in speotal generators and 
Is rich in carbon monoxide and hydrocarbons. The 
Slemeni*MarUn furnace (Fig 6) consists of the 
Martin furnace proper and four Siemens regener 
ators placed beneath it These regenerators are 
partly filled with masses of Are brick The coal gas 
and the air required for its combustion are first ad 
muted to the fumaoe through the left band chambers 
/ and la (Fig 6) the larger chamber Ja forming the 
air channel while the hot product of combustion or 
furnace gas escapes through the nfh^hand chambers 
II and Ila After a time the flow is reversed to that 
the coal gas and air enter through the right hand 
chambers which have been heated by the hoi furnace 
gaa while the freshly formed furnace gas escapes 
through the left hand chambers By thus reverting 
the flow at intervals determined by experience the 
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hot furnace gas Is caused to give up Indirectly to the 
coal gas and air a quantity of heat which added to 
the beat of combustion produ es the very high tem 
perature of 3 300 deg F which is required to melt 
wrought Iron Hecarbonlsing is practised in the Slo< 
mens Martin process and various additions are made 
at different stages while the process Is carefully 
watched and controlled by testing samples of the 
product The ordinary Siemens Martin furnace pro 
duces 10 to 10 tons in 5 to 8 hours 

The finest grades of steel used for Instruments of 
precision etc have hitherto been produced In cruel 
bles of 50 to 160 pounds capacity combined In large 
nun bera in elaborate and costly furnaces which are 
also better adapted than the Sleniaus Martin furnace 
to the production of the n ckel stee chrome steel and 
tungsten steel of which screw propellers and armor 
plates are made 

Now all of these crucible steels and still finer 
grades can be produced with advantage in the electric 
steel furnace, the first cost of which is less than that 
of the crucible furnace and which can usually be 
operated cheaply by gas engines fed with blast furnace 
gas The electric process also Is more flexible than 
any other A portion of the product can be drawn off 
at any stage and the remainder can be converted Into 
steel containing less or more carbon or Into nicku 
steel etc The electric furnace may also be allowed 
to freese or become cold as the metal Is not ex 
posed to the air but Is protected by a layer of slag 
so that It can be remelted at any time by turning on 
the current If a filled Bessemer coi verier freezes 
it must be taken apart In the Siemens Martin fur 
nace a frosen charge can be remelted but not without 
losing much iron In the fbrm of slag Electro steel is 
superior to crucible steel in lU absolute freedom from 
bubbles and sulphur and phosphorus streaks as well 
as In Its forging qualities It also can be made from 
Inferior raw ma erlal 


In the dir ct electric i rot.ebS the material Is botl 
fused at d refined In the electric furnace 1 1 the In 
direct 1 rocess which consumes less current the crude 
fused product of a Siemens Martin furnace for ex 
ample Is run into the electric furnace and the aub- 
stanoea required to effect the desired change in com 
position are added The rholce between the two 
methods la governed mainly by tho relative cost of 
coal and of electric energy 

Electric steel furnaces are of three types Arc 
(Hfiroult Stassano etc ) roslstan e (Qlrod) and In 
ductloQ (KJellin) Hdroulte arc furnace (Fig 6) ap¬ 
pears to be the best of 1 s class It la a vessel of 
heavy sheet Iron thickly lined with Are brick (Bt) 
provided with a movable cover and so mounted that It 
can be emptied by tipping The bottom has an Inner 
lining of calcined magnesian limestone D the fane 
tlon of which la to absorb the oxides of sulph r phos 
phoruB and silicon Two carbon electrodes (one of 
which Is shown at E In F g 6) ex enl downward 
through the cover to within two In hes of the surface 
of the fused metal The electrodes are moved as re 
qnlred by electric motors and are supplied with a1 
ternating current at 100 olts The heat required for 
f slon and refining is produced by tho electric arc 
for ed between these electr )deB In the Indirect pro- 
ess from two to five tons of crudo fused steel accord 
Ing to the sise of the furnace are run In from a tip 
ping S cmens Martin furnace of the Wellmann type 
anti are covered with Iron ore The combined oxygen 
of tho ore suppltes the pla e of the free and too active 
atmospheric oxygen e nployed In ordinary steel making 
processes which oxidises some of the Iron and thus 
causes both loss and Imp rlty The ombined oxygen 
of the ore oxidizes only the sulphur phosphorus an I 
silicon to their respective acids whl h are partly ab 
sorbed by the lime and n agnesla below After 30 
nlnutes tho fused slag derived from tho ore Is drawn 
off and the surface of the f sed n etal Is Immediately 
covered with a calc lated quantity of carbon This Is 
covered In t m with lime which absorbs the re- 
mn nder of the oxides of s Iph r phosphorus and sill 
on A 11 tie manganege ore Is mixed with the lime 
and tho other required ingredients are added subse- 
0 ently 

Kjellln e Induction f mace (Fig 7) la employed by 
the Kruppa and several other German steel makers 
The fused metal occupies an annular trough s rround 
ing a vortical bar electro magnet or transformer Tho 
primary coll of the transf rm r la fed with a ternating 
current at 220 vo ts a d ho secondary co 1 delivers 
alternating current at 8 volts The secondary c r 
rent Is cond cted through the metal In the ann lar 
trough where It produces s IBclent heat to maintain 
the temperature of fusion In the direct proress the 
tro gb Is filled with solid pieces of enide steel cast 
Iron etc wl 1 h make such Imperfect contact with 
each other that It Is difficult to establish the c rrent 
The difficulty Is ovorcorae by laying a steel ring In the 
tro gh or by 1 aving In It a small part of tho preced 
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I g charge The subsequent oi ora Ions are simi ar 
to those of tho Hdroult furnace 
The electric steel furnaces now In se are of smal 
capacity Larger furnaces would consume uch less 
electric energy per ton of s eel produced 


No Woll ifroundod Complaint A|(amst tho 
Farmof 

Arm presenting many details with regard to the 
increase of prices on farm products between fanner and 
consumer the Secretary of Agriculture declares that 
the conclusion is Inevitable that the consumer has no 
well grounded complaint against the farmer for the 
piicea that he pays. The farmer supplies the capital 
for production and takes the risk of bis loeses his 
crops are at the mercy of drought, and flood and heat 
and frost, to say nothing of noxious insects and bUgbt 
fag Aleeaaee. He suppllee hard exacting unremitting 
labor A degree end range of information and intelU 
BMoe are demanded by agrloalture which are hardly 
eqti^lded in any other occupation. Then there ie the 
r^AC overproduction end disastroasly low prlona 
bdgbmtfig to end the termer must steer dex 
UwepKy lb eeeape perilatn hla profits, and indeed to his 
Alleet^theproditotaarestartid 
ettti^iiiv to l!be eeneaiiMe the railroad, geamlly 
ii at to tho farmers 

Al^diihwrl^tlwralliw^ 


the products are stored a short time are measured into 
the various retail quantities more or leu small and 
the dealers are rid of them as soon as possible The 
dealers have risks that are practically small except 
credit sales, and such risks as grow out of their try 
log to do an amount of business which is small as 
compared with their number 
In oontlnuatlon of this subject, the Secretar> of 
Agrlculturs suggests that the problem of high prices 
Is one for treatment by the consumer Why do not 
consumers buy directly from the farmers^ be asks 
A distribution of farm products In this simple way 
has already begun In England where otH>perative or 
ganlsatioas of farmers are selling by direct consign 
meat to ctKjperatlve organisations of consumers In 
dtles. Farmers co-operative selUng associations are 
numerons in this country but ooKU^raUvs buying aa- 
■ooiatlons among the people of dtUa and towns are 
Uw Aside tram buying assodstlons maintained by 
faimenA hardly any exist In this country it Is ap¬ 
parent. Iheretoreb that tba oonanmer haa much to do 
to wark out hit aim salTatfon with regard to tba prices 


that he pays Potatoes were selling last spring In some 
places where there bad been overproduction for 20 
cents and in some places for even 9 cents per bushel 
at the farm while at the same time city consumers 
in the East were paying 50 to 76 cents per bushel 
although there was nothing to prevent them from com 
blnlng to buy a carload or n ore of potatoes directly 
from the grower and for direct delivery 

Many new forage crops from all parts of the world 
are being tested every year Only a few of these pos 
sees sufficient value to compete with the crops now 
grown Four such plants however recently Introduced 
have given such admirable results that there can bo 
little question that they will prove of great value Ex 
perlence of the last three years has shown that 
Rhodes grass is espedaBr adapted to the Gulf coast 
region In southern Florida three cuttings have been 
made during the winter months and as many as six 
during the entire season This grass has fine up 
right stems and good seed habits and should be ex 
Unsively colUvatad in this region 
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Airship and Aeroplane in WTar* 

The Relative Merits of the Diriffible Balloon and die Aeroplane 


With iMttli IIh diri^ibh bnllo mi unil ncroplaiie now in 
lutual list in 1 iirojieitn annus it is not too rurly lo com 
j>ftn I hr two tyj>rs of air (raft aiul draw toncluslona as 
to whith stKMiU! 1 m. tlw: jirrftrenro In rquipplng our 

own forces for rqui}» tlirni wc surtly must and will and 
that before long 

I Irst Itl UH J(K)k into the diffi rent rOles to which air 
mat hints may he adapted in war In geDcrai, 1 would 
Iniiit thtm to thru: 1 irsl and by far the most Important, 
IS re( oimaissuntc, Uilh slrateglial and tactical{ SLCond 
< oMuniinuation parthularly on tl»e Held of huttl*. tlilrd 
and lust (onilmt 1 will Hrst take up the third r6le as It 
nc«d ocdipy hut httlc of our attention 

Ihe idea of dialing death and dcstruitlon in the form 
of fire and explosives dropped from llu* air of annihilal 
ing batlhshijs, armies and dlles has from the first ftp 
jjenhd to tin popular mind But bt not tlic imagination 
run riot for exi>erimcnta show that to produce lU full 
rff< 1 1 the exiilosivc must be confliird A bomb dropjKul 
on the det k of a battleship would do lillle or no harm 
except lo liiost of the |>cr8oimcl who (haiiccd to be ex 
IHJsJng thnusclvis, uurt no projectile tun be glvin aufflclcnl 
Impetus from an aircraft lo penetrate atcrl and iron 
I urthermore cxj»crimciils have shown that the chances of 
hitting the mark from an airship In flight are quite re 
mote unhsH the craft approuthes within a distanci 
at which 11 would itself 1 m cx|> 08 ed lo extreme danger 
from tl»e enemy s fire 

The effect of dropping explosives on an army would 
Ik* more moral than physical, for here again arises the 
difficulty of hitting U»e mark and moreover even If it 
were struck the effect would be limited to a small orea 
and A few men 

I)ropj>ed on a city explosives and inflammables would 
have an appmiahlr effect but stop and estimate the num 
her of bombs and the number of nirernft required to 
curry them in destroying a city the siw* of one or our 
large seaports such os New York Boston or Snn Fran 
cisco 

(ximmunicution on the field of battle these days of 
large armies and extended areas of combat ha** opcnctl 
a large Add of usefulness to aircraft Wireless and 
wire lines cun now be ullllxcd In connetting the different 
headquarters and subdivisions of an army on the field of 
battle but there must always be an element of unre 
liability and uncertainty in this method of cominunica 
tlon It takes time to run wire lines, the headquarters to 
l>e connected are constantly changing their pohitions are 
often many miles apart and only a limited amount of 
wire can be tarried Interference limits the number of 
wlreleM stations so but one station can oend messiigcs at 
A time Ihen there comes times when telegraphic com 
miinicatlon Is not sufficient A map or sketch must be 
transmitted an insurpassable obstacle Intervenes between 
two parts of the line, the commanding general wishes to 
Visit in person some point of the line or to tall a confer 
*ncp of his division commanders Whut lielter means than 
air machines which know no obstacle and travel in nn 
Kir line, that is by the shortest and quickest n)uleP 

K4connaissance is where aircraft will find their real 
8]>l»rrc of usefulness For this llwy are pre eminently 
filled and here we may exjwct to sn those changes In 
strategy and tattles due to Uic appearance on llie IwrUtm 
of a new and ]M)wcrfuI arm 

I^l us now look into the spi‘olnl quallflcutlons and 11m 
Itntlnns of the different tjqM-s of uinraft Then we can 
better draw a comparison l>elw(Hn tlw* dirigible and aero 
plane and assign each to its proper sphere 

The practUul dirigible preceded the prat tit al aeroplane 
l»y seven or eight years and gained a lead the latter has 
had to contend against r\er since Ihc first military 
dirigible the French I^baudy Nn 1 which up]>cHred in 
lOOJ was a eompurallvely small mat bine with a capacity 
of 90 000 cubic ftet one forty ht>rsc power motor and 
n s|M*cd of A little over twenty miles an hour In still air 
It WAS found that this was nut sufficient to contend with 
the ordinary wind so tlie dirigible has gone on increasing 
In sl»e horse jwwer and speed until we now see monsters 
of the T^bautly type such as the new Corning Post* 
owned by the British government It bus a capacity of 
over S50 000 cubic feet and Is capable of making a speed 
of over thirty five miles on liour Otlier examples of 
ncrlftl Dreodnoughts are the ‘Clement Bayard IT* with 
a (iipaclty of j?A0 000 cubit feet engines of 360 horse¬ 
power and n speed of thirty five milesj the Wellman 
transatlantic t\ pc which required S4J 000 cubic feet of 
liydrogtn to fill itj tlic /eppelln rigid type of 150 000 
(iihlc feet capacity 

Am )ng the ad\untagrs lo Iw attributed to tlic dirlg- 
ililt are lt*i weight carrying rapacllv and Its adaptability 
for long (ross country flights Hydrogen gives the lift¬ 
ing power aol I 000 cubic of this ^c^y light gas will lift 
70 }>oundH 'lilt Zeppelin ainihlps lift as much as 16 tons, 
and ^^cUInans dirigible with which he tried to crow 
the Atlantic (ternn had nn ascensional force of over 
19 Ions itw former luis carried as many as forty pas¬ 
sengers at a time and Ihc latter bealdes Its crew of she 
men was loaded with fuel and provisions sufficient to 
last ten days, tlie maximum it ngth of time they expected 
to be In the air 

On thS other hand tlw dirigible has serious limitations 
which must be taken Into account It cannot operate 
In a high wtnd for like « ship at sea. It must have bead- 

• Abatraet of an article la the Jouiwol of th4 Military San 
pha InatitutloiL 
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way to steer and maintain Its course Winds as a rule 
are not steady especially tliose nearest the earth*8 sur¬ 
face A balloon capable of making thirty five miles an 
hour in still air would be helpless In a thirty mile 
wind for gusts exceeding thirty t^es would be frequent, 
and five miles an hour Is not sufficient headway to main¬ 
tain a course into or perpendicular to a thirty mile wind 
Here however arises an advantage peculiar to the 
dirigible It is not dependent on its motors for its 
buoyancy and even were the speed of the wind greater 
than its own speed. It would simply have to ride out 
the storm tlien proceed to Us port, and if the wind were 
lilowing In the direction it desired to go, It would pro¬ 
ceed under the double power of the wind and Its motors, 
or sliould the latter break down it would be carried by 
the wind like a free balloon 

The most serious disadvantage of the dirigible lies 
in its large slse entailing great cost and numerous per 
fionncl, a large gas supply and above all, difficulty In 
maneuvering on the ground at the start and in landing 
The dirigible must operate from a fixed port where it 
can have a house to protect It ot night or during a heavy 
litow and equally important, a supply of hydrogen gas 
whitli must be conslanily added to maintain tlie form of 
the balloon and preserve Us buoyancy Nearly all the 
serious accidentH to dirigible balloons have occurred 
owing to difficulty in maneuvering on the ground A 
dirigililc may be compared to a large sail, In some cases 
over SOO fret long When the wind strikes It, human 
power Is nut sufficient, so when the airship lands It 
must Im promptly sheltered in a Buitable house Various 
expedients have hetn resorted to for the purpose of 
anchoring n dirigible in the open and keeping its liead 
into the wind but at best It will always be a decidedly 
hazardous undertaking In Novemlier, 1907 the Frcmh 
dirigible I a Palrle* was caught oway from its house 
broke loose in a storm and in spite of the two hundred 
soldiers holding it and after drifting across France 
Fngland Ireland and Scotland floated out over the 
North Sea and disappeared In August, 1909, the *Zep- 
pelin IV widle flying from Cologne to lake Constance, 
was forod to make a landing near Stuttgart Germany 
A storm struck It shortly after tore it loose from its 
moorings, carried It Into the alrj an explosion followed, 
the airship fell to the ground and was reduced to a mass 
of tangled wreckage When the ‘Morning Post* made 
its memorable trip, Novemlwr 36lh from Paris across 
the Fnglish Channel lo the military headquarters at 
Aldershot, a distance of ttl)oiit 910 miles. In flve and one- 
half hours the aeronautical soldiers were not able to 
hold it on landing and It drifted away A second at¬ 
tempt was successful but on towing it Into the bolloon 
house the envelope was lorn and tlie gas escaped 

Ihe life of the dirigible is Its gai supply Fvery 
day this must be replenished as an unavoidable leakage 
IS constantly going on and air Is constantly ftltcrlng into 
the gas, reducing Its buoyancy and eventually nccessi 
tating a complete new supply Gas is generally provided 
in steel tubes loaded with hydrogen under high pressure 
at the gas factory and shipped Into the field A 100- 
jiound lube will carry 900 cubic feet of gas from wWch 
we can estimate for a *150 000 cubic foot balloont 1750 
of these tubes weighing 175 000 pounds This would be 
sufficient to flU It once For each day it Is inflated, on 
additional thrrr or four thousand cubic feet will be re¬ 
quired to replace the gas lost 

Experiments have been made in firing at captive bal 
loons anchored to the ground at fixed points, and It was 
found that shrapnel fired at mid or even long ranges, 
cxiuid bring them down No firing has lieen conducted at 
dirigible balloons In flight We know that it offers a 
large target and that a hole In the envelope allowing the 
gns to escape will bring It down but what are the chances 
of hitting this target? In reconnaissance it is necessary 
to operate at as low nn elevation ns three quarters of a 
mile which would Iw easy range for a high angled bal 
loon gun, but when we remember the target Is moving at 
a speed of at least twenty miles an hour and can con¬ 
stantly vary iU altitude the difficulty of hitting It Is 
very apparent 

The aeroplane small compact, of comparatively light 
weight speedy oasily handled both on the ground and 
in the air has all these advantages to adapt it to mili¬ 
tary puiqvoscs It is hardly safe to quote figures or 
records so rapidly arc they surpassed—the wonder of 
yesterday becomes the commonplace of to-day and the 
marvels of to-dny will be commonplace to-morrow Al¬ 
ready the aeroplane has far exceeded a speed of mile a 
minute has risen to a height of more tb^ 11,000 feet, 
has flown continuously without landing for over eight 
hoars, has carried six persons and has demonstrated Its 
ability as a cross-country craft These are the perform¬ 
ances of to-dny I by to-morrow they may appear Insig¬ 
nificant No other product of man*s Inventive genius has 
made such rapid strides in its early development It Is 
now just five years (December, 1905), since Wilbur and 
OrvUle Wright mode the first bnman flight In a beavleT** 
than sir machine Now there are three hundred licensed 
aeroplane pilots In France alone find successful ma¬ 
chines of different types too nameroos to mentSon. 

Perhaps the aeropl^s greatest advaiBtage Iks tn Its 
speed, for speed is the weapon with wfateh aircraft com¬ 
bat tbehr greatest eiieaiy--t}ie wind. Wtth its great 
speed, It gatni in manageability and 4n*id^keeahBtty On 
October miw fit Mnont Long v« Ml 


remarkable spectacle of aeroplanes ^ying backwards* 
On that day Johnstone and Hoxey while operating in a 
sixty mile wind, were carried away—one of them more 
than fifty miles. Both landed safely and retunmd the 
next day when the wind had subsided A year ago few 
pilots were willing to risk their macUnes in a twenty^ 
mUe wind—now no first-class pilot with a good machlM 
hesitates to fly in a wind of twenty, thirty, forty or 
more miles an hour One of the next Improvements we 
may look for In the aeroplane, Is automatic control, 
which will largely eliminate the personal equation and 
skill of the pilot, and make It manageable, even under the 
most unfavorable conditions* « 

The vulnerability of the aeroplane need hardly be 
considered Though no ex]>eriments have been mode, 
and we have no data, a consideration of the premises la 
sufficient to convince us that a small target like the aero¬ 
plane, flying at a height of thi%e-quarters of a mile or 
more at an unknown speed of ten to one hundred miles 
nn hour depending on whether It Is traveling with or 
Against the wind, constantly changing Its elevation and 
direction, is a most difficult target to hit 

The high speed of the aeroplanes has been cited os 
one of Its disadvantages Some critics maintain It la 
impossible to observe accurately from an aeroplane mov¬ 
ing at forty miles an hour They lose sight of the fact 
that at such attitudes a particular position is in sight 
long before it Is reached and long after It is passed 
The aeroplane already has a slow record of less than 
twenty-three miles an hour By throttling down the en¬ 
gine and passing over h given point headed Into the 
wind, the aeroplane can carry a Nkillrd ohserrer at smh 
A rate of speed that he will have no difficulty whatever 
in corrying out his observations 

The aeroplane has carried os many as six persons and 
can be built to carry more, but we shall never see it 
used as a means of transportation for large numbers 
nr large weights, for in aeroplane construction, increas¬ 
ing the area by the square, increases the weight by the 
cube, that is, to double the site of the machine, It Is 
necessary to triple the weight. 

Now to compare the dirigible and aeroplane and 
draw conclusions as to their relative merits fn war¬ 
fare 

From the point of view of manageability, both on the 
ground and In the air, the odvontoge Is entirely with 
the aeroplane The day that Hoxey and Jolmstone con¬ 
trolled their machines In a wind of more than sixty miles 
an hour, brought them safely to earth and later returned 
lo Belu^nt Park under their own power, no dirigible 
balloon would have dared to leave Its cover or hod It 
been caught unawares in such a wind. It would have 
had to choose between nn attempt to cross the Atlantic 
Ocean or landing with a certainty of being seriously 
damaged and probably wrecked, 

A military dirigible carries a crew of about six 
men and on the ground requires an antira company to 
handle It The personnel for an aeroplane Is one officer 
and ten men, which Is sufficient to render It entirely 
independent The crew comprises on observer and two 
operators token from the above personnel 

Tlie cost, while a question of minor Importance in 
time of war is not to be compared In the two types 
of machines The current price for a military aero¬ 
plane Is $5,000 to $8,000 Ttlw pritc for a dirigible Is 
more than a hundred tliousond dollars The amount 
paid for a *C16inent Bayard II or o ‘Morning Post* or 
a Zeppelin would pay for fifty aeroplanes The upkeep 
of an aeroplane consists largely In oil and gasoline for 
the engine wood and cloth for repairs and the expense 
of maintaining one officer and ten men For the dIrig 
ible in Edition to the same items for fuel, we must take 
into occount the expense of maintaining an entire com 
pany and most important of all the gas supply Hydro¬ 
gen gas os manufactured at present costs from $700 
to $10 00 a thousand cubic feet simply for materials 
and power alone, without taking Into account the ex¬ 
pense of the plant and Its operation, nor shipping the 
gas to the point where It la to be uM 

In manageability, both In the air and on the ground. 
In cost in rulnerahlllty in speed, we must accord the 
aeroplane the advantage In weight carrying, In long 
distance communication and in odaptablUty tw wireless 
communication, the advantage goes to the dirigible 
From these relative odvontagei we con now assign each 
to its proper sphere 

In the first place the dirigible must have permanent 
points of attachment, or bases from which It must oper- 
atei, and to which it must return at short intervals for 
Its gu supply, and espedaily for preteetion from the 
dements This condition leads ni to eUmlnate tt from 
fieM armies Permanent stations along the coast at 
vmHous points along the main lines of communication 
inland should be established and equipped wltii ^rlglUe 
boUoons, Here tbey con operate from mixed sourees 
of supp^ and, during invasion, would fulfill thdr rfiles 
of strategical reoonnaUsanoe and long dktanoe oomnrant- 
catlon 

But mote Important, let us first equip our fidd ormks 
with oeroplonei^ for It Is on them we mutt depend for 
the lost ftrateglcal reconnaissance then f»r reeonads- 
sooee and owmiwmieatlon on the fidd Of battle mid nftow 
wtn* Or Iw i f im la tMCb wt(h th« «r m hnt, 

tt* iw(w*M^t la*. 
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^jfgixv m. nivoniwi oi one gam kg olpicmri two ijuned 
pfloiEi Ww win be iMm-coBuniifttaned oflken^ snd ei^t 
Mm eoUsted umib op a bi c otf •■eembllnfr repairing and 
jSlMttcnattiif tbe madiliic;, A bouftni of canvu U all that 
^ ba reqniredf aonathlnf that can be readily erected 
a^ taken down and can be carried on an escort wagon 
On tbe field of battle* the commanding general will 
nae aeroplanes to personally inspect any part of his 
CflW B ^nd i to recotmoiter any position on bis front or 
janha, or through a combined reconnaissance of his en 
tira group of aeroplanes, can receive frequent detailed 
and accurate reports from all the subdivisions of his 


command, can know thr enemy s disposittpng and move¬ 
ments both at the front and uu the flnnks. No longer 
need his movements be timid or hesitating lie knows 
where the enemy is concentrated, lie knows where he U 
weakest--^ rapidly transmitted order to each of fals sub¬ 
divisions enahles him to concentrate at the most favor 
able point and to take full advantage of his adversary s 
weakness. 

EUich subdivision commander will depend on his aero¬ 
plane scouts to protect himself from mirprUe and to 
report to army headquarters the latest developments 
in his front 


Other first-class latwcrg are not neglecting this new 
factor in warfare We do not know who our next op¬ 
ponent will be. but if it is a first-class power we shall 
surely find it with a trained and equlpf^ aeronautical 
auxiliary Let us have a sufficient number of aero¬ 
planes, of skilled operators, of trained observers, so 
that we can take the field nii an equal or better footing 
for aircraft must be opposed by aircraft and tbe ad 
vantage to be gained by the use of these machines will 
go to the side which has the largest number and the 
speediest, and which makes tbe boldest and most skillful 
use of them 


A Oonvwniwnt and Inwxpwnelvw Fumacw for 
Vwry Twmporaturee 

By D F Caluaxs Pli D 

Ijr on article by Pip in the August Ifith, 1910, num 
ber of the ZHitokrift fur EUktrochtmi^ Is described 
a small furnace for hl^ temperature work 

It occurred to me that a descrlpllon of a furnace that 
I have used tor the past two years In ray laboratory 
might be of interest 

^me two years ago, In connection with work on nlikcl 
alloys, I had occasion to employ high temperatures, over 
1.500 deg C (9 TS3 deg F) It was especially desired 
to obtain tlic melts without carbon contamination In 
tbe furtherance of this work the following simple and 
efilcient furnace was devised i 

Referring to tl»c figure 

A shows the end of two fire-bricks Four of these 
were employed to form the outside of the furnace 
The two end bricks were cut down to give the proper 
width to the body of the furnace 

0 represents the cross section of a small fire-clay 
muffle, such as is sold by the Buffalo Dental Company 
In connection with Its No 40 Hetcher's crucible furnace 
This sits inside the Inclosure formed by tlie fire brick 
and the extra space Is filled with a heat insulating 
composition composed of Portland cement, magnesium 
oxide and powdered asbestos This Is shown by B in 
the figure. 

At the bottom of tbe muffle la placed an alundum 
block D On this rests a No, O graphite crucible, 
shown by O in the figure 

In this graphite crucible li cast an alundum lining, 
which keeps the melts from carbon contamination 



DIAGRAM OF VFHY HIGH TFMPFHAIURE 
FURNACE 


A Fire Brick 

B Portland Cement, Magnesia Oxide and Asbestos 
0 Fins Clay Muffle Iron Band 
D Two Alundum Blocks, 

E Carbon Ring 
F Powdered Carbon 
Q Alundum Lined Graphite Crucible 
B Alundum Insulating King 
I Graphite King 
/ Fire Clay Cover 

The current enters by the lead at the bottom of tl»e 
furnace, and Is evenly distributed by a graphite ring 
B, that fits flush at the bottom of the muffle This 
ring was cut from on odd end of a graphite electrode 
The graphite electrodes lend themselves to this kind 
of work, as they are easily machined, whereas carbon 
Is not 

The carbon resistor Is denoted by F This Is com 
posed of egrbon powder obtained from the National 
Carbon Company H Is an alundum Hog that is dough 
nut-ebapod. Ttie Inner hole Is filled to within about 
rter inch aronnd by the crucible, 
design gives a simple method of insulating the 
mate portion of tbe resistor, and directs the current 
flow along tbe walls of the crucible up through the 
ring between tbe walls of crocibte and Inner e^ of 
* M^Mburgum aad^keadoai anffittetrinff 


the ring Herein lies the high effleiency of the furnace 
Intense heat is concentrated where it is wanted namely 
on the walls of the crucible By varying the area of 
the space between the crucible and the uincr side of 
the ring, and the heiglit of the block D the voltage and 
wattage of the furnac*e can be varied wideW 

On the top of the muffle sets a graphite ring i also 
made from an elect rode end Ibis ruig has contacts 
screwed in as shown, connected with the leads for the 
exit of the current 

On tbe ujiper edge of the rbig sits tlie cover of tbe 
muffle J The top from the upper surface of the fire 
bricks over to the edge of the cover J is built up with 
tlie same liiaulattng mixture used at B and is fash 
loncd to give a symmetrical outline to the furnace The 
whole outside may be painted with a water white to 
give a neat appearance The whole bmly of the fur 
nacc rests on a rcincnt base that is contamc'd In a 
shallow, oblong l>ox The furnace can be thus carried 
about as the whole thing weighs only al)Out 85 poiinds 

A couple of examples showing the effleiency of the 
device may be of Interest 

In one case the heat rrsbitlvity of tbe device was 
pushed to the limit For this sUe of furnace 1.330 watts 
were found to produce a temperature that fused alundum 
and must have been over 8,500 deg C (4,533 deg F ) 
In this experiment the furnace absorbed 70 amperes at 
10 volts 

In another Instance the furnace was calibrated with 
a platinum indium thermocouple and galvanometer up 
to the limits of tMs apparatus namely 1 060 deg C 
(9 010 deg F ) 

The results showed that at 700 watts a temperature 
of 1600 deg C (8 919 deg F) was recorded by the 
pyrometer A rough extrapolation on this basis to 1^30 
watts would Indicate a temperature In the neighborhood 
Of 9A00 deg C (5 078 deg F ) 

It might be i^ed how such a temperature could 
be altolned without melting down the alundum com 
pletely The answer Is that the Intense heat *onc Is 
only along the walls of the crucible where no alundum 
is directly In contact, 

A furnace on the above lines of 6 kilowatts capacity 
will soon be In use 

Tbe cost of the sUe of furnace herewith described Is 
very little The graphite portions can be turned out 
on the lathe from el^trode odds and ends by anyone 
who can operate a lathe The muffle costs about $1 00 
The alundum portions, that is the block crucible lining 
and ring were made by the Norton Company Tl»c 
whole affair should not cost over $4 00 at the most 

Sixty to seventy grammes of metal may be melted 
in tlie 1 kilowatt sUc 


Fortablw ELlectric Boring Machln* writh 
AdH*aion 

Tiix electric boring machine wliicli is shown in sec 
tlon In the accompanying diagram U construrted by 
the Lein Company of Stuttgart Germany it Is driven 



FORTABIF ELECTRIC BORING MACHINE WllH 
MAGNETIC ADHFSION 

by a small electric motor m by means of the bevel 
gear « Tbe boring tool is advanced as the work pro¬ 
gresses, by tbe pressure of the spiral spring r the ten 
skm of which can be regulated by the wheel v At the 
same time the machine is pressed forcibly against tbe 
plate by the attraction between the Utter and the 



poles of the electromagnet a, which closely embrace 
tlie boring tool (3 his action occurs only with plates 
of iron or steel, for wlilch thr machine Is designed) 
Ihe machine Is easily operated In any positkm. It is 
only necessary to suspend it from a convenient aup- 
jwrt to apply the tool to the place to lie bored and 
to close first the circuit of the electromagnet, and 
then that of the motor The work of attendant Is 
confined to watching the operation and turning the 
tension wheel v from time to time as the work ad 
vaners- Lb OAnte Cimt 

CranK Turning Dovlce 

Fatknts have been applied for In Great Britain for 
the device working on the principle shown in the line 
engraving herewith intended for tuniliig crank pins, 
and pieces rotating around a central shaft in a similar 
manner In the upper part of the figure, the general 
j>rm< iple of the dev U e Is indicated, tlie lower part 
lieing a jiLan view showing diagrammatlcoJly Its con 
iiecllon with the iathe to which it Is applied The 
principle of tlie devUe is easily seen from the Itliis 
trnllon Ihe crank shaft is mounted on Its own ern 
tors in tlw lathe and the working tools arc given a 
rnlpro<atlng motion vertically and horluontolly so 
UR to coincide with or follow tlie motion of tbe work 
licmg turned The motion of the tool is positive and 
interdependent of tlie motion of the crank or shaft 
In the lower part of the engraving tlic device is 




shown In two positions first when operating on one 
and then when operating on the other crank pin of a 
(rank shaft having two pins S\ hilc not shown In tbe 
engraving, the two disks to which the tool holder arm 
is connected must be positively geared together, as 
otlierwlse dlfflt ultics are sure to be encountered. To 
whftt extent a device of tliiH kind will prove practical 
fur the purpose for which it is Intended It is difficult 
to say -MachinBry 
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810 SCIENTIFIC ABIERICAN SUPPLEMENT Nd 1840 

The Preparation of Gas for Balloons 

What Chemistrx Has Done for Ballooning 

hy A Sander 


Tmunkai (ht^nilulrv has tontrihuted a v^ry Im 
itoitant ahar* tc) the HUtcteafiil d( velopment of aerial 
nuvigutlon \^UUin the yust ft w yoara for a niiiiibcr 
of yiuduttH t>f chtmlcal Industry function as lin 
portuiU uuxlllarlfs lu tht construrtlon and oiicratlon 
both of dlrlj^lblt billoons and of aeroylatns II Is 
t)nly ii< ((-SHUI y tu cal) to mind the several special 
kuMh and the 11^111 aluminium magaealum alloys 
are of iht hlghtst Importantc as materials of 
(onslrtution for aoronautkal yurpoaos or the Indijt 
lubber used for impregnating the light and yet highly 
resistant and tough gas proof balloon fabrU thert la 
also tin very ImpoMant Pem of gjiaollne and oil on 
tint propel thonilcal purlhtatiun of whlrh tho safe 
otieiutlon of tbf motor depends In a large measure 
lastly there Is the lmt)ortant problem of the produetlon 
of the balloon gas which places before the ttohnical 
rhemisi a number of diflilcult problems for aolutlon 
Just as In a flying mathlne the motor Is the vital 
point HO in ballooning thr preparation of the buoyant 
gas is of fundamental Importance 

Jb fore turning to the i onBldoialion of the technical 
production of the balloon gas it will bo well first of 
all to brU fly call to mind Its purpusH and tho roqulre 
ments which it is calhd upon to fulfill Iho purpose 
of balhMin gOH 1 k of course to lift a car which together 
with Its passengers ballast and apparatus has a con 
slderable weight The dtmenHlons of the balloon and 
car must bo so Uioscn that the weight of the entire 
s>8tem is Ukb than that of the air displaced thereby 
Honfo tho first demand laid u[ion balloon gas Is that 
it shall b« very light as (ompared with air This 
however Is not by any means the only condition whUh 
has to be sarisfled Tho ideal balloon gas which un 
fortunately is as yet but an ideal should in addition 
to low density possess the following properties it 
must not attai W the balloon envelope and should be 
Incombustible in oth^r words It should bo chemically 
inert Purthtrmore it should be as littb us possible 
affected by changes in temporature It should be read 
ily liquefiable non poisonous nnd last but not least 
it must be cheap While a largo number of gases 
might bo cited which fulflU more or less satisfactorily 
the first condition that of low density when we strike 
from BU(h a list all tboae gases which fail to satisfy 
on© or other of the remaining conditions we are Uft 
with practically only three substances as having hither 
to been used for a balloon filling and they are heated 
air llluniinaUiig gas and hydrogen We will briefly 
consider each of these In turn 

I Iltattd -dir—The art of aerial navigation maybe 
said to date from the year 17 k 3 In which the Mont 
golflcr Brothers ninde a public ascent in their home in 
Brittany by tho aid of n paper balloon covered with 
linen and inflated with hot air It Is on record that 
these same Inventors had In the first instance expert 
mented with steam as a filling for the l>a)Ioon the Idea 
being suggested to their mind by the sight of the clouds 
drifting in the sky In point of fact steam would make 
a VI ry fair gas for ballooning were It not for the Im 
poBstbllity of preventing iU condensation The Mont 
golflir hotair balloon had a number of obvious llmita 
tions The fact that Are had to be carried on board 
placed the oicupants In considerable Jeopardy owing 
to the risk of the balloon itself being sot in flames 
Furthermore the extreme height to whkh It could 
ascend was only about 8 000 feet for In order to rise 
higher than this it would be necessary to heat tho air 
abovt 100 deg ( which could not be done without 
injuring the balloon cover 

II lllumtnatinf} (iaa Of much greater Importance 
than hot air for ballooning purposes Is the use of lllu 
nitnatlng gas Its Introduction Into tho art is usually 
iiHcrlhed to an Fnglluhman Green© in 1818 it has 
however been dtmonatratid from old documents by 
Dutch chi mists that Illuminating gas was used as 

arly as 178*] in Iholr country that is to say in the 
vt^ry same year in which the brothers Montgolfier 
made their first ascent 

At the present day gas works are the principal con 
terH from which most balloon ascents take place and 
the quantity of gas consumed for this purpose Is rapidly 
increasing A very brief resume of the preparation of 
Illuminating gas may here suffice Inasmuch as Its mode 
of niantrfac turn 1h more or less a matter of common 
knowledge owing to its extended use In everyday life 
As Is well known illuminating gaa li prepared by the 

dry dMllIattoo of coal This process ta usually car 
rled on In fire clay retorts arranged In batteries of 
six to twelve in one furi^tce The gas issuing from the 
• Aclsptnl trcjm SMtiokrift fUr tmgpwmdtt Chmn4e 


retorts Is passed through an elaborate and extended 
series of apparatus in which it is cooled and freed 
from certain impurities The purified gas is collected 
in soK:alIed gasometers whence It Is forced Into tho 
mains for general distribution Illuminating gas Is 
colorless but readily recognized by its odor It is 
not a chemical individual but a mixture of gases Its 
principal constituent amounting to about fifty per cent, 
being hydrogen The composition of the gaa U some¬ 
what variable and In consequence Its density also fiuc- 
tuatc^B between about 0 t6 and 0 52 (expressed In the 
scale which gives to air tho density 1) This cor 
responds to a lifting power of 0 0G2 to 0 39 pound per 
cubic foot As regards density the requirements of 
balloonlslH and of tho general consumer of lllumlnat 
ing gas are at variance for as a balloon filling a light 
gas rich In hydrogen la the desideratum while for 
Illuminating purposes a gas rich in the heavier lllu 
mtnants is more advantageous Nevertheless there are 
few gaa works in Ctormany whoso product has density 
greater than 0 45 Heavier gas occurs only where 
(Xduslvely sllosian coal is distilled or where much 
water gas is added 

In the course of the distillation of coal the compost 
tlon of the gas issuing from the retorts varies ton 
Hidcjrably and especially toward the end of the distllla 
tion a very light gas rich in hydrogen is obtained 
It has therefore beep suggested to collect the last por 
tiona which are of comparatively low Illuminating 
value separately and to utllit© them for ballooning 
puriM>BOs This mode of procedure would however 
Introduce considerable complication Into the manu 
facture of coal gas and has therefore found no appllca 
tlon In practice On the other hand a method which 
of recent years has been applied with much success 
consists In converting the purified gas Into a lighter 
product by heating It at a high temperature This 
proc esH Is not altogether a now invention In tho year 
X884 Bunle and others bad observed that by this treat 
ment ordinary Illuminating gas can be made to yield 
a product containing about 80 per cent hydrogen and 
having a density of about 0 2 The process was how 
ever not put into practice until very recently when 
Dr von Oeohelhtluaer gave publicity to the fact that a 
gas company In Uessaii bad succeeded In producing 
a special balloon gas by simply heating illuminating 
gas to 1 200 deg C The apparatus used Is very sim 
pie The gas Is passed through highly heated retorts 
chaigcd with small coke At the temperature Indicated 
the hydro-carbons an. split up Into their constituents 
as for example 

CH* = C-f 2H, 

This change is aciompanlod by an Increase In volume 
of 20 per cent while the carbon Is deposited upon the 
retort walls in the form of soot or graphite The gas 
produced is passed through a small purifying plant 
and Into a gas holder The additional cost of convert 
Ing tho ordinary Illuminating gas into balloon gas Is 
Just about the same as the cost of distributing the 
ordinary gas to consumers so that the price of balloon 
gas at the works should be about the same as the price 
of illuminating gaa at the point of consumption The 
specific gravity of the balloon gas fluctuates between 
0 225 and 0 3 with an average of about 0 27 and a lift 
Ing power of about 59 pounds per cubic foot This 
corresponds to $26 to |34 per ton of lifting power 
((German conditions) The gag contains about 80 per 
cent hydrogen and only 5 per cent of methane It la 
free from benzine and other hydrocarbon which would 
attack the balloon envelope It has a very much 
weaker odor than ordinary coal gas and is much less 
sensitive to temperature changes 

While this process of making balloon gas represents 
a very considerable advance for the purposes of ordi 
nary balloons, it is hardly likely that it will ever have 
any value for dirigible balloons For on account of 
the great weight of such crafts it Is necessary to em 
ploy the highest buoyancy avallablep so that the only 
gas which enters into consideration is hydrogen 

in Aydropen—The lightest of all known gases is 
hydrogen whose density compared with air is 0 07 It 
has the further advantage for ballooning purpose of 
being comparatively non-sensltlve toward temperature 
changes. It it very bard to liquefyp hardly soluble In 
water and diffuses with great eaM even through the 
smallest openings This last Is the reason why the 
attempts of the brothers Hontgolte to fill paper bal 
kym envekd>es with hydrogen were saUrsly uasucoess* 
ful The physicist Charles of Paris, was the flrat to 
succeed la seodiag up a balloon flUsd with hrdrotsn* 


He prepared the gas by the action of dilute acid upon 
Iron The balloon envelope was mads of silk taffeta. 
Although Its volume was less than 1400 cubic feet, it 
took three days and throe nights to fill, and required 
no lees than 1100 pounds of iron filings and &G0 pounds 
of acid The method which Charles used for generat 
Ing the gas was extremely wasteful of material Oou 
telle B attempt to prepare hydrogen on a large scale by 
passing steam over re<!( hot Iron did not prove well 
adapted for large scale working A great step forward 
was made by Renard and Oiffard who used the same 
reaction as Charles, but modified the process by feed 
Ing continually fresh quantities of acid to the Iron 
while drawing off the iron sulphate liquor In this 
way a much more complete utilisation of the iron was 
secured Nevertheless this process also represented 
an extremely costly method of preparing hydrogen It 
was only toward the end of the nineties that a new 
source of hydrogen bocame available and almost com 
pletely drove out the old process This new source is 
the electrolytic hydrogen produced by the Fabrak 
Grlesbeim Elektron who produced large quantities of 
hydrogen as a by product in their electrolytic process 
of manufacturing oaustlc alkali This Industry has at 
the present day reached such a scale that the firm 
named above produces In its throe works dally no less 
than 700 000 cubic feet of hydrogen Although of late 
years the consumption of this gas has Increased very 
greatly as a matter of fact only a small portion of 
the gaa is at present collected and compressed into 
steel cylinders at 120 to 150 atmospheres while the 
bulk of It Is discharged Into the atmosphere Tho 
placing upon the market of hydrogen from this source 
has done much to further the Interesta and develop 
inent of aerial navigation In Germany The electro¬ 
lytic hydrogen possesses some very remarkable ad 
vantages owing to its purity and more especially Its 
freedom from arsenic This has led to the establish 
ment of plants built especially for the electrolytic pro¬ 
duction of hydrogen on Its own account that Is to say 
quite apart from the manufacture of alkali For this 
purpose the electrolyte Is simply water rendered con 
du( ting by the addition of a small percentage of acid 
or preferably alkali The advantage of alkali Is that 
Us use permits the employment of iron vessels and 
diminishes the wear and tear of the electrodes 
While electrolytic hydrogen possess the advantages 
which have been referred to It unfortunately prssents 
at the same time rather severe drawbacks Thus the 
number of costly steel cylinders required for a large 
production is quite excessive Furthermore there Is 
added to the dost of production which it Is true U 
moderate the cost of compressing the gas and there 
Is obtained as a by product with every two volumes of 
hydrogen one volume of oxygen an outlet for which 
must be found Lastly the item of freight Is very 
considerable especially in view of the fact that the 
return of the empty cylinders represents practically 
the same expenditure as the first shipment of the 
charged cylinders. In view of the Immense gas con 
sumption of the modem air ship such as for Instance 
the Zeppelin type of fifteen thousand cubic meters 
(528 000 cubic feet) capacity It has become imperop 
tlve to look for a process of manufacture of hydrogen 
which would render It possible to produce large quan 
tittes of gas at moderate cost and which would obviate 
the use of corntn-essed gaa and of steel cylinders A 
process of this kind has been Installed at Fiiedrloh 
shafen by the Oarbonlum (Company based upon the 
splitting up of acetylene and other hydrocarbons Into 
their components The gases are decomposed by eleo- 
trio sparks Into carbon and hydrogen In cylinders pro¬ 
vided with stirring gear The carbon which is de¬ 
posited In the form of soot is the principal prOfinot, 
and it is clslmed that the material eo pbtalned Is sn 
perlor to that from other sources for the preduotidii 
of printers ink psitnt, and other uses, Ho data are 
available at the present time ss to the practical opersp 
tlon of this process, owing to the fset that a part of 
the works wss destroyed by sn explosion list July 
Indloatlons however, seem to be that the process vrtll 
represent a very economical souroe of hydrogefi 
Another process, which hss been worked out fay the 
International Hydrogen Company of FrankfnrfaonH^ 
Main, is based upon the reaction between steam 
rid hot iron dlsfiDvnred by UvoUler As hu hosn 
mentioned above an attempt to tnm this to technical 
aoeoont bad faeen made years sgo fay ConteUe, without 
success Ths dIfteuHy was to rsduos ths oxide of Iron 
(ormsd la the prooeae beeh lata timi, eo ae to rsstotw 
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Um tokw iiuiterial and render it available for further 
UM i% baa been dlaoovered that pyiitaa otnderi are 
T«r 7 well adapted for the procew They are very 
potoui aad for thU reaaon readily reducible to me¬ 
tallic iron by paealng generator gas over them On 
leading ateam over the reduced iron bo obtained a 
very pure 98 per cent hydrogen U readily prepared 

Another very promising process has been introduced 
by Siemens and Halske and starts from uLklum car 
bide as raw material As Is well known to every lay 
man at the present day this substance when treated 
with water under ordinary conditions yields acetylene 
The Inventors have discovered that the reaction pro 
reeds along an entirely different course If the calcium 
carbide Is treated with steam at red heat The forma 
tion of acetylene and other hydrocarbons Is almost com 
pletely avoided and the reaction proceeds essentially 
according to the following equation 

CaC, + 5fkO = CaO + ZCOo + 

From the mixtures so obtained the <arbun dioxide 
can be readily extracted by passing the gases over 
some of the lime produced In a previous run The 
apparatus required Is extremely simple and the raw 
material Is cheap so that this process ought to find 
wide application 

We now com© to a group of processes all starting 
from the samo raw material namely water gas This 
gas as Is well known consists of a mixture of about r>0 
per cent hydrogen and 00 i>er cent carbon monoxide 
(C 0) In practice the gas Is contaminated with a cor 
tain proiKffllon of carbon dioxide and nl rogen Tho 
density of water gas is 0 B2 to 0 54 so that It might Iw 
directly utilised for balloon filling owing to Its highly 
poisonous character however this would be very unde 
sirable and dangerous 

The first efforts to use water gas as a sourt e of pure 
hydrogen dates many years bm k At first the en 
deavor was to simply carry out the water gas process 
in such manner that only a small proportiou of carbon 
monoxide was formed Pillard found that If ati exciss 
of steant was used the carbon monoxide was oxldix^d 
to carbon dioxide which latter ran readily be clinH 
noted from tho mixture Tho reaction Is simply 
C + 2110 = 00,-f 2H 

It Is however very difficult lo carry this out In 


The Effect of 


In 1903 Uanysz observed that tubes containing 
radium Intrwluctd under the skin In thi region of 
the brain or Hpinal cord produced symptoms of paraly 
sis In three hours and tetanic convulsions in six 
hours The effect was greatest in the youngt^si an I 
mala Similar r(*miUs were obtained by a dlPfircnt 
method by Pmf I^ndon tlm u lobrated Huaslan 
physiologist from advance she* ts of whoso forihcom 
ing work on Radium In Biology and Modi* Ine as 
reprinted In Dit JlTThSthau tho following actount is 
derived Prof U)Ddon exposed mire to tho ladl 
atlon of SO milligrams of radium iduced above their 
(ogo within an Inch or loss of tht unimals On the 
third day of the exposure the nilct l»©came dull and 
sleepy and their ears became red On the fourth day 
these symptoms were nmre serious the hind legs be 
came paralyzed and the animals died on tho fourth 
OP fifth day 

In 1904 Tx)ndon cxitosed three rabbits to the action 
of radium Jn a similar manner During two weeks 
no morbid symptoms appeared On tho sixteenth da> 
the ears reddened and rod spots appeared on other 
parts of the body These spots developed Into ulcers 
which gradually healed Six or eight weeks after 
the beginning of the experiment tho ears were almost 
ontiroly bald and the hair began to fall from the bark 
The bald places then became Inflamed and ulcerated 
After sixteen months the ears were greatly thickened 
and deformed and covered with crusts and the «n 
tire back was destitute of hair In the eighth month 
motor disturbances appeared The animals gradual 
ly lost control of their hind lege until finally they 
moved forward by means of their fore legs alone drag 
ging themselves on their bellies with their hind legs 
trailing belplessly 

The eyes were frequently examined and In all cases 
were found more or less affected The greatest 
changes were produced In the retina As death qp 
proacbed the eyes were generally quite closed and 
cowered with ft thick secretion The retina was not 
eouftlly affected in all cases probably because the 
radium rays fell upon It only when the eye was dl 
toward the tube 

several montha no effect on the sexual fun* 
tkmli WBI Observed and the female gave birth to three 
Utters, In July September and November After 
warOp the sexual Impulse profresslvely weakened and 
vanhibed. 

DSimtte dm test that the Injurious miluenoe of the 


practice on a large scale and to-day the efforts In this 
direction have been practUjilly abandoned It Is now 
the general practice to start out from the finished 
product water gas and either to eliminate the carbon 
monoxide by absorbing agents or to Introduce In Us 
place an equal volume of hydrogen As absorbing 
agent cuprous chloride has been used but the product 
obtained by Its means contains ouly 80 per cent hydro 
gen A considerably better resTilt Is obtained accord 
Ing to Frank and Caro by passing water gas through 
retorts containing moderately heated calcium carbide 
This reagent absorbs not only the rBrlM>n monoxide but 
also the carbon dioxide and the nitrogen There Is 
thus o talned a vtry puic gas and in addition to this 
two valunblt byproducts namely graphite and cal 
(lum cyanamidc A Btlll simpler method of eliiiilnat 
lug the carbon monoxide Is by liquefaction This 
process also has been Introduced Into piactlco by 
krank and Caro in (Oltaboratlon with I tndu lln 
liquid carbem monoxide obtained as a b>t>>’odn(t Is 
utilized In a gas motor which furnishes the powci for 
(oniprosslng the water gas Still another pnaesa has 
l>een worked up by the (.bemlBoh© Fabrlk Grlenheim 
I Icktron In which the cm bon rncmoxld© Is replaced by 
ail equal volume of hydiogm The principle on which 
this pnHtsH Is based Is as follows When moist wabr 
gas Is pasB^Ki over lime heated to fOU deg ( calcium 
carbonate is foimod and hjdrogen Is llbciated 
CO f IT O -f ( aO = ( aCO \ H 
In order that tho product may contain as high a 
perdiitago of hydrogen as possible tt is csHcntlal that 
the water gas bo nearly free from nitrogen u condl 
Uon which can bo fultilled by the iise of Hi>e( lally cU 
signed generators Considering that this protoss 
makes use of only water gas and llnu for its law ma 
t( rials It ought to piovc extremely (heap 

Veiy similar to the preparation of ))io(luecr gas Is 
the oil gas process It (onsisis In blowing oil instead 
of steam Into a gmciator charged with red hot i ok< 
In tills wav it ifl posslbh to obtain directly a gas con 
talnliig as much as 90 to 90 per < ent of hydiogen 
A Bi»e( lal advantage of this piocess Is that the Installa 
tion can rendliy he designed In transportable form 
1 h lug mounted upon two railroad trucks I he Im 
portance of thiH for a rial navigation In inllltaiy opt r 


rarttatuH) soon api>eiired th4 rabbits steadily in 
creased in weight at first but th< y afterwaid lost 
weight very rapidly 

fjondon also Investigated tht Influcntc tif radiiuti 
emanation on frogs and white mice Two frogs w(r( 
plactd in two 2-quart glass bottles containing a lit 
tie water On© of these botths was count cted for two 
days with a vosstl In whlth emanation was U< Ing 
evolved and was then dlseonuccitHl and coiktd 
After three days It was umorked ind allowed to n'- 
maln open 48 hours and was thtii again connected 
with the lodium vessel for 48 hours after whlth II 
was again disconnected and corked When Iht e\ 
perluunt was arranged In this manner thcj frog dUd 
tiirce or four days after tht st cond dose of einaim 
lion while the control frog in the other botth r 
niained In perfect health 

The same result can be obtained by i>ermanenth 
connecting ime of the bottle© with thc^ source of cnia 
nation In this method the sikcihibIvc phases of tho 
effect can b« followed mort Biitlsfactorlly 1 he moi 
bid symptoms which begin to api>car on the sixth op 
seventh day include sluggishness of movement sJetp 
Ineas slimy apimaranro of the skin and dlfflciilty in 
respiration which causes death on the thirteenth to 
fifteenth day The attitude of the frog and the ap¬ 
pearance of the water are (haraetcristlc In tho con 
trol vessel the frog stands In a normal manner on 
all fours and the water remains clear but In the 
vessel expostnl to emanation the frogs head and chest 
are extended forward and the water la turbid 

The frog exposed to the emanation oxhlblts a radio¬ 
activity which can be detected on the first day Very 
interesting experlmcuUs can be made in the dark with 
frogs killed in this way Thus It can be shown that 
the frog emits Alpha Beta and Gamma rays and 
photographs itself on a sensitive plate covered with 
black paper The imprint is most distinct when tho 
exposure Is continued tltree hours The most strong 
ly radio-active poitlon U the skin If part of the 
skin is removed and the experiment Is repeated tho 
outline of the section removed appears distinctly In 
the photograph The blood was found very dark and 
the skin abnormally soft Tho microscope showed 
extensive changes fn the skin and spinal cord 

In another experiment three or four suckling mice 
were placed In a bottle Into which radium eman 
atlon hftd been admitted during 48 hours The 
bottle woa then corked and the mice were left ex 
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atluns is veiy obvious although It may be ncrcHHaiy 
to carry the portability even farther than Is possible 
with this arrangemoQt As a matter of fact In the 
Boor War the English Army cairled hydrogen In steel 
(yllndc.rB using camels as Icousts of burden >^h 
camel transporlc.d two Icottles of 140 cubic feet ca 
paclty For the servlet of the kngllsh balloons hav 
ing a capacity of 1 4UU cubU feet a train of fifty lamols 
WHS therefore required In thp Uuhho Japanese War 
tht method employed by tht UuHHiun Aiinv i unslsted 
In the generation of hydrogon from alunilnfuiu and 
caustic soda This reaction proceeds very lapldly ren 
dcitng Bpe( iai tooling rrdicuUoiiH luccHuarv Th 
method Is of courst very cxpcnnlvc Anotlu r pkcihh 
which Is HXM c lally udiipttd for inllltar) purpusiH Is 
based on the leuttloii 

U,0 + 81 4-2Na011 = Na SIO 2H 
Tho spttlul advantage of this Ik thai cmly two kilo 
grams of blllton are n qulred foi tin pi odiic t loii of 
one cubit inttrr of hvdiogcu This piotcKs was U8ed 
l)> Spain In ihc Morocco c^impaign 1 hm 11> miiy lx 
mentloiud tht prcMlucHoii of hjdrogen fioni cjihiuiu 
hydride a giay substance prepared by pnHsIrig hvdro 
gtii over ntollc h calcium Ihls subHfance icactK wltli 
waUi lINtnting hjdrogtn according to the <<|iiBtton 

f hit + JJ 0 = ra (OH ) j 
The production of one cubic meter of hytlrogen h 
qulies the use of onlj one kilogram of cub turn hjtlrldc 
lilt piotcsH has hitherto he tn used only for filling 
small pilot bullooiiH hut it would sc i ni to be well i al 
lUlatid to Infill the ri cpilii me nts of military piactUc 
rills cone ludes a re \ Itw of the mewt Important 
proctKKCH which have heu u pioposcd and can Ic d out 
with bc me ttitasuic of sue c c hh for the |>rodii< (Jon of 
I alluoM gas It Ih luipoHsibl at the pics lit lime to 
judge which of the numeioiiH methods pioposcd will 
nttiinalily piuvu the best But this can be said that 
thee pi obit m us l whole Is wc 11 on the way tc^wards so 
lution and that the keen coiuiictltlon which Is at work 
among th scvmhI luocesHCH now recognized as piac 
tlciilly feasible will bring results In tho near future 
so that W( sinll seton have u( ciui c onitnaud one or more 
thoroughly juuetlcnl processes satisfying the vailous 
conditions imiKmid by the conditlonK of consumption 


lH)Sfd to the action of the iniainlion for foiii hernia 
aftei whie h the boltle was une orked thei mice re 
malnlng In )l two houis longer The Hame nimibcp 
of mice of fhe same littfi Were placed (n another Ixrf 
tic not (ontalning manatlon for comparison Dur 
Ing the entire expcilimnt and the two folhiwIng davs 
the mice showed no abnormal HymptoniH On the 
third dav th inic which had been e ximse d to the 
e immatiuHs lay on their si(lc»s breathed with dif 
Ihulty and died with sjmptoins of djspnoea Death 
eaim nioi epiickly In proportlem to the hngih of ox 
pOMure to emanation I he eausc of (bath Ih piob 
abl> to be sought In a disturbanec of re spit atlon 

Fleetncity from Fallinff Drops of Water 

Sc MH time ago A SrhnmusH showed that drops of 
water rsllliig through ieinl/ed air take up ^ ncKHli\ 
chirge Sceligcr e xpc) (me nttng with oidtnary water 
In Munich found that in ordinary air no negathe 
(haigc was gained and when loni/ccl b\ Ronlgcn rays 
only n qulle feeble negative charge was assumed To 
explain this Seiitgei hupicosi fl a charge effort due to 
Volta pd 1 hci author In the present paper seeks to 
show that Sec Mgers explanalion Is m^t tenable and 
further goctt on to explain (he cause nf the want of 
agreement between his own re stilts and (hose of 
Sociiger It appearH that the taking up on un ionic 
charges from the all depends on the kind of watoi 
used and while Schrnausss result Is e)btnincd with 
distilled water Miinleh tap water lxht^^s In Uu w'lv 
dene rihe d by Seellger 1 xpcrlnicnts with NaCl solu 
tion Bhow that this assunua a poflUDe charge when 
it fiillH In drops through Ionized air anel In genera! 
SeellgerH result© may lx explained by the following 
experinuntal factK (1) Distilled water which ex 
hlhifs a positive charge ns T^cnardeffeer takes up a 
negallvet charge fn the droit experlinonts (2) Na( I 
solutions (and perhaps also Munich tap water) whieh 
shows a ncgatlvu charges as 1 enard effect takes a 
positive charge The opposite behavior of distilled 
water and Naf 1 solution shows that a charge' action 
caused through Volta pd of the metallic parts of the 
apparatus Is not the explanation of tho effects but tlmt 
there must rather be assumed specific forces lutlng 
between the liquid drops and the surrounding posf 
tlve and negative Ions The drops may draw to them 
selves those Ions whose charge Is opposite to their 
own on account of the charge arising from the 
Leonard double layer—Annolcn <trr Ph}jHik 


Radium on tKe Hig'Ker Animals 

Prof London s Researches 
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The Air-brahe as Related to Progress in Locomotion— 

The History of a Great Invention 


By "Walter V Turner, Chief Engineer, Westin^house Air BraKe Co, Pittsburg, Pa 


( I M K AM Hisnmtt AT 

KiMKA TimviiiK I>o(lv ie tupal !< li> viituo of its n»o- 
tlon of doliih an imoiinL of woik btftn its motion 
(an bo dlntiniBhtd oi slopptd which Ib directly pro 
IHirtlonal to iht iKht of the body and to tho Hquarc 
f th *([)(( (1 it wliKli It Ih ninvinK Tn the (a»c of 


chain a log or atone (Fig 1) to the back of the 
wagon so that by dragging it over the ground the 
speed of the vehicle was checked 

Indeed to find the time when the queatlon of brak 
Ing first came into prominence it li necessary to go 
no further btek than the iierlod when highways be 


first necessary to devise means whereby a soaroe of 
energy or pressure, located on the vehicle, might be 
nuUte to generate retarding force, opposed to the mo¬ 
tion of the vehicle 

It Is easy to see that the ravolving wheels and 
axles offer the ronvenlent and practicable oppor 



n vtbUh nunua rniiHt Ik piovlded which will permit 
this work (o b< doiio hainilcfcdly and lii a pTop( r and 
produtormlned inunnor iJtbciwlso tho eUiniut of 
dangar involved iiicioHaos ho lapldly sv-ith the weight 
and Bpeed of the vehicle that locomotion except In 
Its iiioBt pilmltlvo stages 1 h piohlbltivt The dt 
vtlopment of Um omotlon and coohi qucntly of trana 
l>ortatlon Is therefore diptndtnt In nn small degree 
upon a like or even snptrlor progress In the ait of 
eontrolllng vehicles In motion 

1 ho laws a((onling to whkh this art progresRc b 
can bo d(terinlntd only by following the Buccoaelve de 
volopments which have bet n made in train conlr >1 
apparatus Jhls will be tifntfd briefly In what fo( 
lowfl dealing primarily with the principles upon 
which Hiuh uppaiatiiH must operalf tho niithodB 
both thnontkfil and pta(ti(.nl by whlih those print i 
pies hav( been and ux lielng applied tj tho probh ni 
in hand and tho fiindauu ntal LondltlouB of BtrvWe 
which fU IhH riqulrements tint miiHt Im antlsfii d bv 
a reliable and piaetlcal device of ibla ehaiacter 
Pri7HttiV( VthicU liniht s Kn >wlng th it the an 
dents traveled extensively and (hat the great em 
plros of hlRtory moved largo armies over the th< n 
known world aeeompanlcd bv trains of baggag 
wagons and war machines it is natural to suppose 
that tho necessity for retarding those vehlebs must 
have boon plainly rrianlfestod But as a matter of 
fact tho first BUggestlon of this neceRslly by the us* 
of a practical mechanlfini designed for the purpose 
docs not appear to have boon more than 2^i0 to '100 
years ago The prlniltlve carts and wagons whle h 
We re used In agricultural work and In connection 
with the transportation of baggage^ and supplloB for 
armies were of such eemstruLtlun that the natural 
resistance to rotation of their wh<.tla was quite suf 
flclent to bring them lo a stop upon ordinary roads 
and In cases of stei p grades it was always easy to 

* I r seDted nt th ine'C'ttnK of (he M ehanleal and Engineer 
liiK Htetlon 


came suffldently well made and maintained as to ad 
mlt of a heavy vehicle being drawn over them at 
comparatively high speed 

A remarkable adherence to one basic combination 
of ektuental parts of the same general character and 
fumtlon Is to be observed In even tho earliest types 
of brake apparatus This extends from the simplest 


[primitive forms through the entire progress of the 
art until they are found today associated It Is true 
with great siHclalizatlon and complexity of detail 
but still having essentially the same fundamental 
componenls 

Ihls is natural because as the moving vehicle 
rauHt be controlled by self contained apparatus It was 


(unity required and consequently it Is not surprising 
to find that practically all brake dovloes no matter how 
widely diversified In details have one feature In com 
mon This (onslsts of a block or brake shoe u It li 
ealJed BO located that ft may he pressed against the 
wheel tread with more or less force as may be neoea 
sary This develops a frlttlunal force or pull between 


the relatively stationary shoe and the revolving 
wheel which ho long as It does not exceed the ad 
heslon of the wheel lo the rail or roadway on which 
It rolls tends to retard and finally stop the motion 
of tho wheel and thereby of the vehicle Itself 

It can be proved by experiment that the adhesion 
of a wheel to a rail while rolling (static or, more 
properly rolling friction) is greater than the frio 
tional force at this point when the wheel Is sliding 
(kinetic friction) Therefore the maximum retsirda 
tlon on the vehicle os a whole Is obtained when the 
brake shoe pressure Is such as to produce a 'trlotlonal 
force at the shoe nearly but not quite suflloient to 
cause the wheel to slide This explains why wheel 
sliding must be avoided for theoretical as well as 
practical reasons 

Early Hailway Urake $—One of the earlleet and 
simplest means of retarding the wheels oC a vehicle 
tn this way was forced by a change In existing con 
dIUons just as the many subsequent ohangea in 
methods of locomotion have been reaponalble for the 
perfection of the brake as we know it tCHlay About 
the year 1636 an enterprising mine owner at New 
casUe-onTyne finding the roads between his mine 
and the river so bad as to seriously interfere with 
the hauling of coal, conceived the idea of laying 
wooden rails in the road azHi running hU oars 
thereon The tractive effort of these cars was thereby 
so much InorsSsed that the necessity of some oo>m 
trlvanoo to check their speed was at once apparent 
and brought out simple forms of brakes One it thsss 
forms consisted of a metal Upped beam wbibh wag 
fastened to the frame of the car In such a way w to 
scrape along In the ground at the side of the traeh, 
Another form was a simple lever pivoted to the glilUt 
near the center of the car, end ordthirily beM M by 
a ohaUk which, when dsfiiiad Cor nss. ooat4 he 
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aiMBlE AND EARLY TYPES OF HAND BRAKES 
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MUl priMed hr liaPd or foot asalmit the top of 
wtaopl M ehowB ia Iflf. I 
Hhhy dther simplo doricee of IHm nature were 
adopted hr each rail or tram road* aa then existed 
which require mention only to point out that all made 
use of a hloch or shoe forced against the tread of the 
wheel either directly or through the medium of some 
alinple combination of rode and leren whereby the 
atrength of the man applying the brake might be 
augmented or multiplied (Fig 8) 

The gfeoia Brake —Aa the apeede on these roads 
were generally quite low and the cars small enough 
to be drawn by draught animala such devices served 
all practical purposes until the inauguration of a new 
order of things by the advent of the steam locomo 
tire With the speeds and weights of care which 
then had to be reckoned with It soon became evident 
that aometblng better than a manually operated brake 
was needed In 1833 Stevenson patented hla steam 
brake (Pig 4) in which steam pressure acting on a 
movable piston was made to take the place of the 
band>operatpd mechanism by which the force was ap 
piled through a system of rods multiplying levers 
(and cams in this case) to the brake shoe In this 
first form of power brake we have all the elements of 
a complete power brake vis 
1 Source of power—steam 

a Means whereby this power may be made to act 


provement. but while the majority of passenger aa 
well as freight oars, wero braked by hand as more 
and hearler cars came to be handled In the same 
train the necessity for a continuous brake or one 
capable of being put in action on the various cars 


came into use In 18 5 consisted of a system of rods 
and cIiAlns continuously connected throughout the 
train as follows On each vehicle were two pairs of 
small pulleys each pair sliding toward the other upon 
*in iron framework but held apart by a spring to 
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upon the rods and levers of the brake rigging proper 
—a brake cyHnd< r with m >vable piston and rod 

3 Connecting rods and multiplying levers to trans 
mit and Increase the pressure exerted on the brak 
piston—called the foundation brake gear 

4 Means for transmitting the force exerted through 
the foundation brake gear to the wheels as retard 
ing force or ‘pull —this being the function of the 
brake shoes as already explained 

In the case of the cars the hand operated brake 
with various forms of foundation brake gear met 
all practical requirements for some time though a 
general realisation of the necessity for some form of 
power brakes is attested by the fact that during the 
first seventy years of the nineteenth century about 
660 patents were granted In England for various 
kinds of brakes for railroad service 

PNFtJMATIC nSAK* 

The first pneumatic brake was a vacuum biake 
patented by James Nasmyth and Charles May In 
1844 In 1848 Samuel C I iflter patented an air 
brake having an axle driven pump and suitable reser 
voir to be placed on the Guards Carriage and 
suitable cylinder pipe and connections on the various 


Mrs to oonstltute a straight air equipment much the 
gam Aa that which followed many years after ex 
titpt that H was designed to be operated by the guard 
ttot by the engltmr 

rr<«f* course the earlier 

At bb&A brakes underwent eonalderable im 


comprising the train at Ihi ^111 of th rnglnotr him 
BPif became moro and mon evident Some of th 
various systems originating In this co intry wore cx 
tonslvely tried and soomed to moot th( rondlLlons for 
which they were dnalgnod with varj jub drgrccs of 
success The Creamr brake (Hk 5) wlilch was 


brought Into use In 1853 consist d of n Hrgc spiral 
spring attached to tbo brake stafT at th end of tho 
car and which was wound up by the brukt man Im 
mediately after leaving a station Atta<hid to the 
mechanism was a cord which ran through tho train 
to the engineers cab and the brakf wan so designed 


that when the engineer pulled the cord the toll 
springs on each vehicle were released and these at 
once wound up chains leading to the foundation brake 
gear thereby bringing the brake shoes agaiuKt the 

wheels 

The Loughrldge Chain Brake (Fig 6) which 


oa h I air was nn t< d a t i i d It idlng to the 

r It tall 1] I I'll g ir I 1 Hi (.1 glnc was placed 

a diun I n tl 1 ly a w rm ii 1 grai to a small frit 

11)11 whorl wt n 1 \ I II th nginoor B tab was 

I uJ] 1 Iblh fi H n wh I w IS Iro ght Into contact 
w 111 th 1 II) h IV f n )f tho driving whtelH 


thcKby ca isinj, th li ini t wind up th chain and 
shortf n its length Ihroightoit the Iratn in so doing 
th) ])\ilh\8 I) n fHch \ hi 1 wore brought tloser to- 
n ih(! th roly ai plvliig tho brakes 

In addition t Hip it t \ vnilous forms tf contlnu 
ous brak r oth r than nlr brakes wtro tried to a 
greater r JesB extc it fioin time to time Among 
those may be m nt uk 1 tho Smith Vacuum Brake tho 
WestInghouse Vii uum Ui ake the h ames Vacuum 
Brikt th( lav Micnan <al Hrako the Clark & Webb 
t haiii Hrik the Bark r H>(lrftullc Brake the Amerl 
ran Huff 1 Bi il e th Wlldlflrld ft Button Friction 
BufTi r Bial th U jt B iff or Biake tho Carpenter 
lIutilL Ah Biuk and tht Card h lectrtc Brake 
From the length of this list It will be seen that to 
give an adfqmh d Hcriptlon of these various systems 
would bo to occupy with matter of purely historical or 
rurioiis inters Ht valuable apace and the time of tho 
reader whi h prnmlHf already to he overtaxed by the 
demands of modem practice and recent development 
Whll thesR types of brakes w»re tht result of 
mmh Ing ntiity nnd skill and attained to a degree f)f 
surciHH Bufllclent to prove the necoHslty for and ad 
vantage of a reliable and efficient continuous brake 




MJr/’ 

v£ fA rm4 * 

ATTA MtD TO M OH SA^fOSffAMf TfTA Hi. AND 
NOT rNOv D£D H TH mwe yV 6 VA U 


H OH srecD ONAAf ns a vt 
AfU s rp O/fCTAHtyailU NtaUNf 
H TH( [VAAAC t L HDff* 



PASSCNCCR CAR 

ri 10 IlKHSlLin lASSHWFR URAKh 











214 


s 1911 


SCIENTIFIC AMERICAN SUPPtfiMENl' Uk 


HOIK of llifin HiiliHlied (iioiigh of (he fuiidftinentftl re 
flnlH 1114 Tits of & in otUBhle totillnuouB brake to re 
HiiU [n (hrh iinhtrsal acceptante aa a atandard In 
thlH (oiiiitiy 

//I 4(/ ItHti —StKiiijht Air Ti/pt The firat atepa 

4 )r (h (fiinitl (f Rolutlon of thi ]»roblem wcri. taken 
tiHl 1 Ik \% lint of (b volopnH lit niiepod up by tht 
^ iituH of Mr t torgf Weatingl oo»( who in 1H64 
tofik out biH (list pattntB for thi WpatlnRhouae Non 
AnloiiiHlit Ai? Hrnko nliut genfrally dcalgnattHl aa 
tin straight All lirake 

111 soiim <tf powir adoplert for this Ryatom was 
tin xiMiiHlNt fni(4 or piPSKure of eomproRRid atr ob- 

lulii il from a Rtnitii aitiiatfd hIi pump plated uihui 
till hid of till MigiiH and a rintrvolr In whlih the 
loiiipi p Ml all iniild Ik ptored A pipt line from the 
1 ivoir WQa lairitd throughout th* length of the 
tniMi t on iie41 liiiiK bitwtin vihicUR btlng made bv 
nil ana of Ilexlb'o hoflp and ooiipllngR Fach vehicle 
waH provided with a cast Iron tyUnder tho platon rod 
of wliUh wfiH (onnMtLd to tin brake rigging In fuu h 
a way that w In n tlu all was mlmltti d to tin cylinder 
till plHton WHH fojMd out and the hrak h thi reby ap 
plhd A thiM \^ay (otk or valve located In the on 
gluMi H cub by iinans of ^^hlch compressed air eould 
hi adiiiittcd to the train plpo and thus to lh< rylln 
deiB on each tar to apply the brakea or th4 air al 
icad> In the cyllndtrs and tialn brake pipe tould Ik 
ellwhttigid in the atmoHpheie tlnis releasing the 
hi akou 

All iuil> form of tin Straight Air Tlrake Is shown 
in hig 7 The air pump Is one of the first forms to 
ef>iiip into genera! uhi the HeHcalle.'d trigger or 
JlgM I \alve motion and octagonal piston roe! IkIiik 
frutures of parllcular lnte.rfRt 

I his typi of apparatus has many giMid nualltleH and 
a verv large d4.gite of lUxlbllity that la the Increase 
or dieriase e)f tho pre sHure or braking power so 
ealhd WKR under the control of the operator to a 
VI ly markMl degree but had shortcoinlngH whteh 
made it unsuitable foi use on trains of anv eonslder 
abb lenglii on aeeount of the time uquiied to apply 
and n lease (In brake anel tin ujn*dual braking effort 
tliioughnuf (he (rain More Important still the 
faeloi of Bufriv was l*>w as no waining was given 
In I he 1 ve iit of the hose t omlng uin oupkd and a 
parted train meant n<» lirake s Tlius It Is seen tlial 
It lucked the Hist essentials of an efflclrnt brake 
which is that it must Ik its own telltale That Is 
if an accident oeenrs to the syste in It must result In 
a brake application instead of a loss of the brake 
1 1 MN M TOM \rn AMI 

In the natuiQl preMess and development of rail 
roaels tin lequirements bee ame> more exaellng and It 
was evleUnt that the stialght air brake was not onlv 
unsuitable for the reaRons Just mentloneel but that t 
lae ked essential featuies U bceanio more than ever 
impurtnilt that the hniki must apply aeitomatkally 
In (ase ol the tialn parting 1 his was so funda 
nniitally inecssary that even if the flexibility of the 
stialght air luakei had not alieady hern losi to a 
large extent by tin hngthinlng of the trains It 
would have had to be abandoned heeaust of the in 
rtnilely greater safety Inhereiil in a brake of the ante) 
math typcL Ihciefoie the straight air brake having 
served Its purpose as an advance agent of something 
bettei gave way to the aulomatte brake which after 
wards oaitn to be lalhel tin iilain automatic brake 
to distinguish it from a later type that locally rc 
dueed the hral e plpi piossure thus pioeluelng what 
is e alh d epilc k ue I ion 

1 he IliHt feirm of this hiake probably the greatesi 
aelvHMM ever made in the art was Invented and In 
liodueeel h> Mr ( eorge McHtlnghousi in 1R72 (Hig X) 

The automatlL fentun resuUed from the obtaining 
e>f an Indirect applieatlon of the brakes through the 
medium of a valve device called a triple valve and 
an aeixlliarv storage reservoir which vveie added to 
the brake cyllndei on each car All of the triple 
valves were connected together by a continuous pipL 
tailed the brake pipe with flexible eonneetions be_ 
tween the ears this pipe being charged with air when 
(ve r the brake s we re In operative condition By 

iIMh means the auxlllniv reservoir was charged with 
(oinpresHc d air for braking puriMises on the vchle lo 
to which It was attached therefore It was no longer 
lUMSKnjv to Iransmlt the air from the loromotlvn to 
rhi vehicle when an application of the brakes was 
desired rile tilple valve is the essential DiCHhantcal 
1 Hunt in such a system pcwsesslng the three feme 
tioiis of rharging the auxiliary reservoir End of apply 
lug and I pleasing the brakes in accordance with varl 
utloiiB In thf all preMiire carried In the brake pipe 
the me dluiii for producing such opomtloni as do 
sired being for all general operations a manually 
o|H rated brake valve on the locomotive 

By means of this valve the engineer could apply the 
bNikes^lther to a part of their capacity by slept 
or graduations or fully by a cemtinuous decrease of 
the brake pipe pressurt but he hod no control of tho 
ie lease of the brakes fas with the tlralght air) The 
Huiuamtlc brake releasing locally on each car while 


the release of the Straight glr brake waa controlled 
e4i the engine Therefore one of the elements of flex 
iblltty possessed by the atralght air brake was lost, 
but as has been said this feature had already been 
very much reduced In value by the lengthening of tho 
train 

Thus through the Instrumentality of the triple 
valve the air brake becAxne automatic which term 
applies to that applUation of the brakes which oc 
curs through any material depletion from any cause 
of brake pipe pressure either at the will of the en 
glneer by hose parting burst hose leakage or at 
the Instance of the train crew so that this system 
very materially Increased the factor of safety and 
permuted the use of air brake on longer passenger 
trains and on the already existing freight trains In 
a way that was not possible with the straight air 
brake equipment 

yap lie AcfioM and AutomatU Air Btukc —This plain 
automatic brake was a great Improvement In many 
resiiects river the straight air brake but rhlefly from 
an emerge nc y or safety standpoint for much of tho 
Mexlhlllty (that Is the ability of the operator to In 
eroasc or decrease the cylinder pressure at will and 
for any desired nunilier of times in rapid succession) 
for ordinary service brake operations had to be 
sac^rlflcod This brake served the purpose fairly well 
w hi lee trains were short and speeds weight and fre- 
queney leiw but as these factors changed Ifs liralta 
tions iKveanie more and more apparent partifulnrly 
with reference to emergency operation The appll 
cation was too slow with long trains and for reasons 
differing only In elegrec from those which had af 
footed the straight air brake Thus when a quick ap 
plication was attemiited tho shocks were great nor 
was the stop as short as required The reason for this 
slowness of operation was because the air in tho 
biake pipe could not be quickly and uniformly reduced 
throughout Us whole length this liecause of in 
crcuHctl volume frictional resistance and the neres- 
sily of Us traveling to the one outlet which was 
through the brake valve at one end of the train 
This Hmitallon was overcome by the Invention (In 
JSX7) of the quick action triple valve and the 
equipment with which U was used came to be known 
the It fore as the Quick Action Automatic Brake (Fig 
9) The quick acilon lilph valve was leientlcal 
with the plain triple valve as fir as serviec opera 
(Ions were courtnud but differed from It In emtrg 
enev in that It automatically vented air from the 
brake pipe locally on each car The rapid brake pipe 
I eduction thus resulting la transmitted to the next 
trlpk valve and from U serially In the same manner 
to all the valves In the train thereby reducing the 
ffnu of full nppUcafloii to about one sixth of what Is 
inheient with plain triple valves on a flfty-car train 
and shocks were therefore correspondingly leHsened 
and stops shortened The reason for this Is that the 
brake pipe icductlon with the plain triple \Blve took 
place at only one point In the train instead of fifty 
as with the quick action vaUe 

The featuies of serial venting of Ihn brake plpo was 
BO ImiMirtant that a second fcaturee of this brake sys 
tern which Ihe first mentioned made possible was 
and Is tcKlay ovtilooked by many and perhaps Is 
often not niUd at Its true valu« 1 his foaturo was 
the I hen i>osslhlo attainment of a different and 
higher braking power for emergency than for ser 
vice applications Up to thla time tho cylinder pres 
sure- or retarding force attainable had been the same 
for both service and c me rgenev applle-atlem but now 
hUkc tht brake pipe prcHSiiro vented could be and as 
a matter of fart was vented into the biake cylinder 
4\lth one form of the device the pressure therein was 
raaUirinlly Increaatd whenever quick action took 
place 

From this It will be seen that to tho automatic and 
graduating features of the brake two others wero 
added namely serial quick action and difference or 
inereaso In braking power between service and emer 
goncy appl leaf Ions All four of these are now gener 
ally recognised (though often not appreciated ns they 
should bn) as being fundamentally essential In a brake 
worthy the name Moreover these four features have 
had and still have great possibilities of extension 
and development Attention should be called again to 
the wonderful adaptability of the original comblna 
tion of brake cylinder trip!© valve and auxiliary 
reservoir to the ever Imreasing need of more powerful 
and what naturally follows a more flexible brake It 
Is truly remarkable that through all subsequent Im 
provenients not one of tho original functions of th© 
triple valve has boon discarded but that they have 
been extended and expanded and many new functions 
added 

8 o far the apparatus employed was the same for 
both passenger and freight cars but the stltl greater 
frequency ot trains heavier vehicles oad hli^er 
speeds made it necessary to provide means whereby a 
still greater stopping power for paasonger servloe 
might be available when needed, particularly for emer¬ 
gency applications This woe poMtble only by In 


fiko 

creaslog the oir preasnre, sliiqe mT ^ber method 
would have mode the broke too severe for low epeedt 
In other words, the percentage of braking power per 
pound of cylinder preMure was already m great u 
practical operation would permit 

TtlK HtOttSTEBD BRAKg. 

rt was thought, however that to Increase the brake 
pipe preesure sufficiently to give the desired braking 
power would result In unpleasant or dangerous 
shocks slid and flattened wheels and other damage 
from the high brake cylinder pressure obtainable 
therefore this was not done until the valve known as 
the highspeed reducing valve was perfected In 
1894 The principles iitlllxed by this type of appare 
tus had been thoroughly demonstrated by the classic 
Westlnghouse Oaltoti tests In England In 1878 These 
testa abowed that, while th© adhesion between the 
wheel and the rail—which causes the wheels to per 
slat In their rotatlon—ls practically uniform at dtf 
forent speeds thn frit tton between the brake shoe and 
the wheel—whhh atU as a resistance to the rotation 
of the wheel and thereby stops the train—Is constd 
erably leas when tho wheels are revolving rapidly 
than when they revolve slowly It was thus demon 
strated that a greater pressure not only could be 
safely applied to the wheels by the brake shoes at 
high speeds but also that such t oiislderably greater 
brake sho<» pressure must be applied to tho wheels at 
high speeds In order to then resist the motion of the 
train ns offcftlvely aa it Is resisted with a more mod 
orato brake shoe pressure at low speeds This was 
ttfcompllshcd by the use of a higher brake pipe air 
pressure with the standard quick action apparatus 
with only the addition of a high speeMl reducing valve 
attachid directly to the brake cyclinders This dc- 
vie.e was dcalguod to limit the brake (yltnder pres 
sure obtainable during a service application of the 
brakes to what was considered safe and necessary but 
when an emergency application of the brakes was 
made to permit the brake cylinder pressure to 
rise to a considerably higher value than the maxi 
mum fiermlttcd In a service application and then 
to cause a gradual reduction of brake cylinder preo- 
sure qulti slow at first but becoming more rapid 
so as lo proiiortlon as far as possible with such a 
device working on a fixed range the blowdown of 
brake eyllnder pressure to the reduction In speed atf 
Ihe slopping point Is approached Superior stopping 
tapailly was obtained as already stated by Increas 
ing th© brake pipe air pressure from the generally 
ail opted 70 pounds as used with a quick action brake 
equipment to 110 pounds which In emergency appll 
cutlniis and with the sixes to brake cylinder then In 
use would give about 85 pounds cylinder pressure In 
stead of about GO pounds or In other words raise 
the nominal percentage of braking power from 90 to 
125 per cent of the weight of the vehicle 

With this improved equipment when an emer 
gency application was made full cylinder pressure 
(85 pounds) was quickly obtained but was auto¬ 
matically reduced to 60 pounds and held at this point 
by means of the automatic reducing valve Thus if 
the stop was long enough the Initial nominal per 
lentage of braking power was 125 per cent while the 
final was 90 per cent but the actual retardation of 
the train kept fairly constant due to the difference 
In the retarding power of the shoes at high and low 
speeds already mentioned Though the co-efllclent of 
brake shoe friction was known to be less at high 
Biieedfl than at low speeds It was predicted by many 
that much wheel sliding would result from raising the 
nominal power above 100 per cent of the light weight 
of tho car but on the contrary wheel sliding was 
lessened and naturally so when the situation is an 
alyxed 

In service applications the opening from the reduc 
Ing valve was larger than In emergency application so 
that If such a reduction or brake pipe presaure was 
made as would cause the brake cylinder prouure to 
rise above 60 pounds the reducing valve would open 
and vent the air which otherwise would cause an 
undesirably high brake cylinder pressure to the at 
mosphere 

This combination with the quick action triple 
valve Is known as the high speed brake and la !1 
lustratcd In Pig 10 

(To be oontinued ) 


Grain Standardisation and WHaat 
Thk study of grain standardtsatton has been pro¬ 
gressing satisfactorily Three hundred somploa of varl 
ouB varletlei olaoM and gradet of wheat were experi¬ 
mented with in benneoUon with the Improvement of 
the handling and marketing of this crop The im¬ 
portant otudy of seed testing for the purpose of im 
proving the quality of the different seeds and for oaoer 
tolntng thft portleular seeds for different ottmataa la 
being ropCdly developed The Deportment of Agrlonf- 
ture boa been directing spedol effort to extend the 
ana of ponlble enltlvatloa of hard winter wheat hf 
the Introduetkm of vorletlee harder than thOM now 
grown. The Khorhov variety hoe proved to he the beet 
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Th« 9*r^«n-CKH«U»n&* Sollway* Controstvd 
wttK Two Amarietin Kallroad* 

To the Bdttor of ScucNTirio AuKtuc/Of Suppikmknt 
T he dovcrlptloo of the grades of the Bergeii'Chris* 
tiania Railway given in the SorrNTivio Amebicam of 
Pehruary 11th last gives a basis for a profile which 
1 have constructed and present herewith For pur 
pose of comparison I have prepared outline profiles 
of two American railroads on the same scale and cov 
erlng nearly the same distance 
The Bergen-Chrlstlanla Hallway was recently 
opened across the Scandinavian peninsula and the 
profile shows how It climbs the mountains in order 
to save forty out of fifty four hours of travel Owing 
to the necessary dUTerenre between tbe horizontal and 


vertical scales the grades are of course greatly ex 

aggerated. 

Fig 2 shows the Delaware T^kawanua and West 
em Railroad for nearly three fourths of Its distance 
between Now York and Buffalo At Its highest point 
In crossing the Pocono Mountains in Pennsylvania It 
Is nearer the clouds than any of the four other trunk 
lines between the two cities yet considerably less 
than half as high us the Scandinavian Hallway The 
steady ollmb westward to Bath at 1 102 f(H^t Is con 
tlnuod beyond the bounds of this drawing till a 
Btcond summit is reached at Way land at 1 301 feet 
then It Ih a rapid discent into the Cenesee Valley at 
( rovtdnnd 448 fott and another nioderau tlimb to 
bast Bt lhany 1 006 feet to Rumiount tin watershed 
which all the other lines alR*» must conquer in gf t 
ting into Buffalo 

Fig 3 Is the profile of the Nlw Yoik Pontml Hull 
road for two of Its three main divisions between New 


York and Buffalo The contrast between this grade 
and those of the Scandinavian and Lackawanna rail 
roads Is very marked It Is rightly called the water 
level route There is no ascent all the way to A1 
bany 

From there a shaip asci nt followed by a swift 
descent brings the trains into tho Mohawk Valley 
whl<h glvrs an easy grade to Utita and Rome from 
which the long level of tht Erie Canal is duplicated 
by the long level of the railroad to Syracuse where 
the alt Itud( Is barely abovo 400 feet Tho highest 
station on the line Is Balavlfl feet The Scandln 
avian Hallway asrends mor than four times the 
greatest altltudi nartud by iht Ntw "ioik Central 
and marly ten llnus anything reached between New 
York and Syra* use— for there Is a little summit of 
407 ft(t vent of Ultift—and 80 ttnn s the highest point 
laaNMin New York and Albany 

Ko( heHl( r N Y PsKorHif C a mi bkii 
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Allots for Permanent Magnets 

Jn tho Investigations of electrolytu Iron and Its 
alloys which have lieen larrW out by C F Burgess 
and J Aston and whUh are des< rlbed In the Metal 
lurgicat and ChcmUnl Engiritrr it seems that tests 
were madi of tho magnetic quality of all the gamploB 
Among these were many which showed low perme¬ 
abilities and high coercive force suggesting their 
utility for permanent magnets rathsr than as electro 
magnetic material Upward of 100 sampU® were 
tested for this feature all of tbe bars contained Cr 
Mn Mo NI and W as binary alloys or In various 
combinations together or with other elements The 
teaU recorded In the paper are for the most part on 
carbon free alloys The results are mainly of value 
therefore m Indicating the Influence of the various 
elements In Inducing tho conditions necessary for a 
good permanent magnet They were carried out on 
on Bsterline permeameter The bars were tested as 
forged and after water quenohlng at 1000 deg ( 
To prevent oxidation of the samples while heating 
them for quenohlng a barium chloride hath was used 
The quenching at 3 000 deg C will probably not have 
brought out the best qualities of some of the bars 
but It was deemed the best general treatment since 
with so many hors under test It was impossible to 
subject each sample to tests for Its critical polnU 
and special conditions of heating In addition to these 
general tests all bars which showed a fair retentlvlty 
and a coercive force above 30 were subjected to a test 
of their ability to hold residual magnetism after 
shook For this test the bar was subjected to tho 
maximum magnetising force of 200 COS units and 
ths ratentlvlty noted when this magnetizing force was 
redneed to sero The bar was then removed from the 
madhtnet subjected to the disturbing factor and the 
fotffgtlvltp again recorded after reinserting the 
svetdman in the permeameter The two means oom 


monly crjiploytiJ in pracUtL for BiuBJmlng pc mamiit 
magnets were uawl viz Jailing or rapping ihi bar 
and boiling For the latter tTPalment laih bai was 
Inserted In a plecL of wrought iron plja ahlcli sorvetl 
as a shield to pruvoiit tht mutual inlliunci of tho 
magnetic fields and boiled In waUr for thric hours 
A large number of trials of tho rapping and boiling 
treatments showed them to bi practically equal In 
their effect An extensive strles ot tables Is glvtn 
In the paper which set forth the main results of the 
uivcatlgatlons From tbe figures it is deduced that 
Cr Mn Mo and W are the moat important eleintuts 
for use In tbe manufacture of permanent magnets 
Tho presence of a third element Is necessary While 
lurbon Is beneficial It Is possible to obtain highly 
satisfactory materials either by various comblna 
tlons of the four above-nuntloned elements or by suit 
able additions of 81 or V the latter In particular 
being very suitable When the material for tho 
permanent magnet Is to be hardened by quenching 
the presence of a considerable amount of carbon is 
desirable 


Elfwol of Paris rioo4 on C.loctrical Machmorx 
The effects of the Paris floods on electrical ma 
chlnery are described by Query In tho Soclete Int 
Fleet Bull It seems that a great deal of damage 
was done by the floods to machinery both on rail 
ways and In central stations but of these 16 (M)0 
different units have been rendered serviceable with 
out any rewinding Everything was first carefully 
washed to remove mud etc sometlmps a bath of 
dilute sulphuric add was used In cases whore In 
Jury had been caused by the overflow of acid from 
accumulators Some sort of drying process was then 
adoptsd after the windings had been sufficiently 
loosened to expose them to the air Some sorts of In 
sulatlon such as fiber press-spahn and cardboard 


Worn found tu bt so much difornud ns to be uaclcss 
Some of tht Ot d machlnnry wau diktl b> puaslng 
cuinnt bul Bultablc presBureH wc tl not alwavs avail 
able Some of tho mat him« were driven at slow 

Hpc^cdn and di led in \arf<MiH wavs electrically and 
some of the rnllwajH tn au d all their flxfd ma 
thlntiy by this method in some (asos tho apparatus 
was dried by stovlng tbe temperutiuf being kei»l Ik 
tWLon 110 and 12'' dig C never cxtiodlng 110 deg 
C In other casea nuub lower temperatures were em 
ployed leqniring a muth grtater length of time fa 
ouo case \ ( that of the Statu rallwayH (rtovlug 

under a varuum was tried this see iiih to have given 
no result at degrees a satlsfaetorv result at 76 dt 
glees but j>robablv a better result at 100 degrees 
Some motora were, ninre or less burnt ru far as their 
insulntlon was coneerned by passing overheatod air 
through them It seems to have been found that both 
heating In air nt lOb de. green and la a vacuum at 
degrees were Iniffeclive There were ninny failures 
with transformers but In most other oaseR sue cess was 
attained provided no time was lost In beginning work 
Underground cfuiductora supported on glass or por 
(elaln wire of rnurso hardly affected and this was 
also thb case with supports of paraffined woeal used 
as a third rail support though here wire a few fall 
urea Some of tho older typos of rubbi r cablis wore 
found to he useless for high presBur«R thcsigh sorvlce- 
Bble for 110 volts even after ln*lng submerged for 
twenty days Paper cables generally spoaklng worn 
little Injured even after thdr Immersion for a month 
under heavy pressun h of water some damage was 
done and the Junction boxes were a weak spot Hat 
terUs were found to be very little Injun d The paper 
concludes with some notes as to procnutions that may 
reasonably be takou In future together with a brief 
notice of ths various Incidents of the flood of last 
jear 
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BreaKwaters on tKe W^est Coast of Jutland 

The Vornpor and Hanatholm Walla 


By C Van l«an|(enclonoh 


Two brtttkwatus hav i ((ntly bten completed on 
th< west roast of Jutland one at Vornp )r and the 
other at Hanatholm The object of I hi ronatructlon 
1b to product for the flahLimen additional safety dur 
ing their work In U ai hing tht Ir boats In stormy 
weather and to prolong the flHhIng Honson by en 
abling the men to go to s* a undtr dMumstances 
which would otherwlHi mako it Impoeslblt for fht m 
to do so Both breakwators form apprnxlmiti ly a 
right angle with the (oast but that at Vornp »r hwH i 
dliection northwest to north while that at Hanatholm 
runs duo north Then will ( nsequmtly always b 
shelter at one side of one of the i ler^ 

I ho breakwaters whU h t onstltnto an Interesting 
piece of engineding woik aio (a(h 1 ooo fe t long 
and their construdion has itivohcd an expenditure of 
about $600 000 The basis for the i mtiact was the 
plan worked out by the Danish \\atfr Construetloi 
Department according to whli h both bn nkwT.ters 
were to conslat of concrete blmks of up t> twenty 
tons weight which were to be placed within a frame 
wotk of Iron on a foundation layer of shingle laid t 
level the Irregularities In the lime stone undtrm Bh 
The grooves between the Iron frame and the conciet 
blocks and between the concrete blocks themselves 
were afterwards to be filled with neat cement Th 
■Ixe of the Iron boxes was 16 feet In the direction of 
tho length of the breakwaters while the breadth at 
the lop varied from 20 to 22 feet the batter on the 
side was 16 An iron box filled with concrete blocks 
was estimated to weight from 300 to 7 n tons The 
surface of the Iron boxes was to be of the. same hi tght 
os the ordinary water level 
A modified construction was however proiKised by 
tho contractors Messrs F V Blom og Saabye and O 
Lerche vis the adoption of reinforced concrete boxes 
Instead of Iron boxes which were to form the sfctlon 
of the pier and v< t at th same time like (li li >n 
boxes form the out r easing for th filling which 
consisted of toner t< blocks I he reason fc r th s 
allerntlons was a dc sit c 1 1 m| loy large i c nu r tn 
blocks and to av Hd tlu usi of the Icinpoiiiy Iron 
fiamework This siigg sllon wms a (c|l(d ly the ai 
thorltles and the contractors received the ipilon of 
cither entirely or paitly building the ileis In this man 
ner Theac concrete boxes ha\e the same length and 
breadth as the iron hoxps and a weight of RO to flo 
tons being divided \ertltRlIy into three pieces They 
are filled with solid concrete blocks of about the same 
weight The proportions of the mixture forming th 
tonereti boxes an 1 2 4 and in the s Ilcl bio ks 1 3 6 
Fach of tho two breakwaters (onslsts of sixty two 
sections of which the one farthest out stands in 
about 20 ftPt of wgfer on a firm limestone bottom 
Supposing a eoction of one of tho outer boxes thm 


cement through a pipe for which provtslon was mads 
In the corners of the block In order to prevent the 
cement from running out Into the sea the bottom was 
covered with sackcloth nailed to a timber frame, 
which was molded In the lower side of the bottom 
box This sackcloth was fixed by divers as soon as 
tht lowest box section was placed in position and 


wc jghc d down by stone An iipiier monolithic portion 
of the III was formed on tht top of the b »x«s tho 
topmost of which reached to from 1 fool lo 2 ftot 
above oidlmry water level Int) the upi>er iwrtlon 
was placed a number of old rails In the longitudinal 
direction of the pier Both the outer sides of the 
boxes and the upper atiuetuio arc covered all over 
with granite facing bedded Into the concrete Out 
side the breakwater on l)oth sides and In front of It 
Is placed a protecting apron In tho shape of concrete 
bloiks 3 feet to 6 feet high also covered with 
granite pavement Jhls Is quite necessary owing to 
the wear and tear from sand and pebbles through the 
Incessant motion of the waves These protecting 
bloiks have a weight of 8 to 15 tons each and 
lie In pairs In the outer portion there Is a triple 
low A space as already mentioned was left between 
the short and the nearest end of the breakwater so 


crane passed lie at 11 feet above the datum Une, and 
all the rails on ihwe where the blocks were made, 
are of course at the same level It was the oiiglaal 
plan to build the bridge of wooden piles, but in the 
whole of the outer section heavy Iron piles had to be 
adopted as it was found impossible to drive ef 
fectlvely to the limestone bottom 


The upper structure of the breakwaters was built 
In the following mannoi Concrete blocks made on 
shore were plated on both sides In final position and 
the space belwei n thesn was filled In on the spot with 
tom rete 

Tho arrangements on shore comprised three cast 
Ing pits whleh formed a right angle with the dlrec 
tlon of the pier The blocks weie transported from 
the casting pits to the rails by means of a Goliath 
crane This last placed the block on a truck which 
then conveyed It to the crane at the end of the pier 

The work at Vornpor was commenced In the sum 
mer of 1904 by constructing the molding pits for 
the concrete blocks and tho building of the pile 
bridge to the breakwater when the placing of tho 
boxes was commenced In tho autumn of 1905 six 
boxes were laid In 1906 nineteen the following year 
fourteen in 1908 nineteen while the two remaining 
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the former woiIU onHlst vutUally of throe boxes 
The Interior space is filled with solid bloiks and the 
large intervals betwpin the blocks with small stones 
averaging abOut an inch In qlre similar stones form 
ipg the layer upon whi h tl i blocks icst As soon as 
the Inside blocks were bro ight Into position iht^ In 
termedlate spaces with the stones were filled with 


BREAKWATERS ON THE WEST COAST OF JUTLAND 

that a current could pass between the breakwater and 
the land This gap bad of course to be bridged On 
account of the heavy traffic which had to pats over It 
this connecting piece bad to be constructed of sub¬ 
stantial materials The transverse beams consist of 
eight timbers of dimensions varying from 14 by 14 
Inches to 16 by 14 Inches The rails along which the 


once were placed In the spring of 1909, when Uw 
work upon the npper structure was taken In hand, 
proceeding from the outer end In the dtreedon of 
the shore The Vornplw breakwater wa* oompieted 
in the oourM of lut year (1910) The wsrk hfia 
proceeded U a satisfactory mannms and^ltore hove 
been no mtehape Stormy weaSMr haa p 
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now «id nto^, ud in ord«r to b« more 
i ndim ttd ofr t of tnrbttlont tom, oonorou ooroeiui^ to 
thmn 90 d timt thoT oonld bo nood nt dlfforont depths 
woro nud* ind ooouioiLtllr md Tber, in a war 
anoworod tbotr purpooe, but their praotlool toIuo was 
not nar freat, stiU the/ were serriceable In cases 
of omercenor The bulldlac of the Vompdr break 
water has bad the unexpected effect that the sea 
north of the breakwater has made considerable in 
roads on the shore both on the foreshore and the 


more elevated coast some houses having been washed 
down 

At Hanitholm the work was commenced In the 
spring of 1004 The original scheme with iron boxes 
was adhered to at this breakwater as far as the 
work hitherto done Is concerned The first box was 
placed In position In April 1905 and In the course of 
the same summer eight additional box^s were placed 
The work was then discontinued pending the com 
pletlon of the VompOr breakwater Now the heavy 
plant baa been conveyed from there to Hanstholrn 
Sid the work will be continued In accordance with 
the modified system used at Vornpdr 

Our photographs represent the different phases of 
the building of the VornpOr bnakwater 

Production For Acr« OvortaKini^ Population 
Incr«aa« 

PB0DUCTI05 per acre Is beginning to overtake In 
(pease of people declares the Secretary of Agriculture 
In discussing one of the features of his report The 
evidence Is very plain that the yields per at re of our 
crops are now increasing and If the facts were assem 
bled in detail for the States it would be found that 
the percentage of Increase In yield of many of them la 
greater than the percentage of normal Increase of popu 
Istlon—that Is the increase of births over deaths In 
the old native element 


twanty-aix Statoa, and two more States are all but 
ready to them In fourteen States com produo 
tied per sore has Increased faster than the normal In 
crease of population and this Ik almost true of five 
more States The number of States In this list In the 
case of barley Is 81 rye SO buckwheat 19 cotton 8 
potatoes, 24 hay 36 and more or less States are 
almost ready to enter this list in the case of all crops 
A demand that Is more difficult to fulfill in produo* 
tion p r acre is for an Increase that equals or exceeds 


the actual Increase of population Including tho Imnii 
grants and the temporarily high birth rate of the for 
elgn born But notwithatandlng the fact that this dif 
ficulty is greater in the United Stales than it Is In 
alt other countries that have praciically ceased to tak 
much new land Into cultUatlon many of the Slates of 
this nation are each roalnlalnlng an Increase of pro 
ductlon In the case of one or more prominent crops 
that Is gi eater than the actual increase of population 
Ion Slates aie doing this in the case of corn for wheat 
the number is 22 for oats 16 for cotton and tobacco 
1 each for rye 21 for potatoes 16 and for hay 2 j 

Wo cannot look for any other result than that the 
yields per acre of all crops shall incMusc at an even 
faster rate in the future In view of the Intense Inter 
Gst with which our people are turning their atU ntlon 
toward agricultural Improvament If there aro certain 
forces at work which If unchecked and made mom 
prevalent will In the future compel us to bid against 
the world for food the countera< ting forces have never 
thelcss been already set In motion with the promise 
of Increasing effect 

eradication of Animal Divaasas 

iHE work In cattle-tick eradication resulted In tho 
release from quarantine of 57 518 square miles the 
largest area released since the beginning of the work 
in 1906 The total area so far released is 129 611 square 
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The Department Inspected 62 749 920 sheep and IS 
190 466 cattle while 12 153 356 sheep and 1 886 829 cat 
tie were dipped under supervision 

In August 1909 a quarantine was established be¬ 
cause of malignant Itp-and leg ulceration of sheep 
which api>eared In Wyoming The Department has 
kept a force of veterinarians in the field to assist sheep¬ 
men and state officers In treating the disease and to 
enforce the quamnUnc About one-fourth the quar 
anttned area has boon released the number of cases 
has been reduced and the spread of the disease pre 
vented 

For the eradication of tuberculosis among cattle in 
the District of Columbia the Department arranged to 
teat all cattle In the District with tuberculin to super 
vise the Rlaughter of those that reacted to the test 
and to reimburse the owners Over 18 per cent of the 
cattle In tho Dlstrlrt reacted to the test and of these 
pel cent showed tiil)6rculoHts on postmortem ex 
aiiitnattun All cattle brought Into the District are 
now tost d It is also Intend d to retest the herds at 
nteivals Continued for a reasonable tinjc this course 
will completely eradicate tuberculosis from the cattle 
of tho District 

I he efficiency of the serum tri^atment for the preven 
tlon of hog chole ra devised by tho Bureau of Animal 
Industry was slriklngly demonstrated In a test at 
Kansas Cltv Thirty five pigs were placed in a pen 
togethoi of which 4 had Uen Inoculated with virulent 
hngtholera blood 22 injtete„d with the preventive 
hcium and 9 not treated Tho 4 and the 9 died of hog 
(holoia while tho 22 remained well 

Coal-Dust Expernments at the Pittsburi^ 
Experimental Caller>' 

A iKfCiMiNAiev account of the experiments which 
'lie b Ing made by tho United States Geological Bur 
vcy is given by O 3 Rice In the bulletin of the 
United States GcologUal Survey Paper Nr> 426 

T ho gallery In which the t sis are carried out was 
built In 1908 It consists of fifto n sections of riveted 
steel plates 61/J feet In dlam lir tofal length 10i> 
feet each flection is b 2 d fe t long and provided with 
a lat ral window and a relief \'ilve on tho top The 
gallci y Is closed at one e nd by a block of concrete 8 
feet In depth the gun used for igniting the dust Is 
sunk flush into this block Dust Is spread on lateral 
she^Ivps or blown Into the gall ry and kept In sui 
pension by the ventilating cm rent (Kocrtlng exhauster 
and blowoi onncctcd to every Ihlrd flection) but It 
does net api eai that the stated dust densities per 
oubic foot (f air space were really maintained Ig 
nitlon of th various dusts was obtained In all cases 
propagation In most eases like Taffanel tho oxperl 
menterfl believe that the Inflamraabilltv of Ihe dust Is 
proportional to the percentage of volatile matter proa 
ent J xpcrlm nts In which charges of 2^ pounds of 
black powder were tamped with dry or with wet coal 
dust were not decisive the wet dust somotimoB actu 
ally yielded long r flames (up to 64 feet long) than tho 
diy dust When moist prt hrafed air was circulated 
through the gallery for many h mrs (up to 70) tho 
exploslbillty of the dust was not decreased before 
molfitiiro actually settled on the duflt Coal dUBt 
mixed and kneaded with water sMII remainod «x 
plosive when the molsturo content waa raised to 
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TRUCK tea oiuivicnNQ th* oxxKnu raou th* oabtihq obourp to tu* gmat 

QRAITB 



VIEW or THE CASTING OaOCRDS BHOWINOFOUB LARGE (ONCBtTL UOXES BEADY 
OAST AND LINED WITH GBANITE 


BRBAKWATHH8 ON THE WEST COAST OF JUTLAND 


Tbat tblg Is % fsot, In grqstsr or Isse degree is tUted 
ooffipnlisitstrelj 1 q tits report t>ariag the ten years, 
tha ^YtdttStlon of itWi per acre on the 
awrace tnereased over the avwrage of the proooditif 
tsK Ik a graiter degrss thsu the normal increase 
of pofKiatttt (IhKt apart rmm immlsration and 
thsisffiipmttfir tUgfc birth rsts ihe fi»reltn bom) la 


mtlea In 11 southern etates 

Areas aggresatlng 390 000 square miles including all 
of Waahlngton and parts of Oregon Nevada Utah 
Arliona and Colorado were released from tho sheep 
scab quarantine A qaarantlna for this disease was 
placed on Kentucky Areas released from quarantine 
for scabies of cattle amounted to 68,021 square miles 


about 30 per cent (2 per cent being the natural 
moisture in the dust) the flame died away after 30 
feet Tho laboratory experiments on the absorption 
of OX) gen hy dust and on the explosive pressunui 
wero conducted by J C W Frazer The chief work 
In the gallery so far concerns the relative safety of 
different explosives 
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Potash Salts I Lig'ht on an International Controversy—II* 

Their Uses and Occurrence m the United States 


(PKMAN 1 1\H|| h\l|S IN IJll LMUU MATCH 
Att Jii)tNt> ti ( niH il ((utrul A M Ihackara of 
Htrlln the Amtiitan tonHUin|)tlon of (trman potuuh 
111 \uiirKia rotruB tn hrnc h itiutc tliuu half of the ex 

I Tt (I mat ilal and nearly IK p r coat of the eullrc 

II 1 1 tlon Hut whllt the great bulk of the potash 
hilts luuHUUicd In the United Htates tomes from Oei 
niny that countiy on the )lber hand te dependent 
m th UntUd States for a large lart of the mineral 
1 li widiuU s It UB s 

Ate >idlng to th< late Hi re | jiI of tho Gerjitan pntasji 
syndirat tht f>lkA^liig ait the qiauLltiis of several 
pe^tash BQlts ^%lilrh were handled by Its mtml>cifl anJ 
exioitcd to tht United State a in 1908 
Murlat of ] otash (chloride of potassium or Chlor 
KalUim ) at 80 pti (tut 288 524 inotrlc tons' of which 
281 tons W4 1 tonsunud In t ermuiiy 104 048 tons 
won rxpoitfd It) the I nlr d Stat s aiul tht. remainder 
to t iher fountrlt b 1 ht amount e xported to the 
IJnlttd States Ih refojo was Jb i>er cent of the total 
htrtlliKtr at 80 pot ent (miiriatt of (mtash) 21208 

III tile tons all of whlth was exported to Seandhiavla 
iiid Denmark 

Sulphate of pt tash (Schwt tLlsai i cskall) at 70 per 
ttnt r4 7Bl nit tile tons of whifh tjorniany used 2 821 
tons tht United States 2t 000 tons (47 ptr cent) 
England 4 980 tons and France t liu tuns tho rc 
mulnder being sent to other foreign countries 
(akintd sulphate of potaesluin and ningnesium 
(doubi nianuro salts) at 48 per cent 117^0 mttilc 
tons of whl h 16 928 tons or eO per cent were arid 
to the Unltod States and IT 124 tons to Holland thi 
uniainder bttng lonsumed in < ermany and othci 
< ountrles 

Crystalll/fd KilphuU of potassium ut 40 per cent 
tor rat trie tons ail of whlth was used In Oermany 
Mauuio salts with 20 p< r cent 30 per cent and 40 
per eent KO 284 989 metric tons of which Germany 
(imHumtd 171 OK tons tho United States 72 731 tons 
(18 p<p cent) Scandinavia and I>enmark 24 005 tons 
ami olhir count? Icb the rtmalndcr 
Cabined klesorlte 668 metric Urns of whlth 742 
tons wore used In Germany and tho rcinatiidoT In 
various other countries 

Klcserltt In blocks 2*“ ’'22 metric tons of whlth 
20 0o0 tons were tonsumod In Germany 2 794 Iona (11 
1 » r lont) in tho United States and 1 788 tons In all 
other countrb s 

KalnHe and sylvlnlte 2 288 181 tons of which Gor 
many tousunn <1 1 611 f**! t ms tho Unltod States 111 
222 tuns (U per cent) other countries 413 503 tons 
(arnalliit and Dergklogcrltf 74 387 motile tons 
of which 7i 401 tons wore used in Germany and tho 
rtiiinlnder exported 

In the following tabiilatiU Btaieiuout oorapiUd from 
offlcUl slatistltH are shown tin prodintlon of potash 
baits In f < rmany during 1007 and 1008 tht value of 
tht 1 rodutts and thi average value per ton 

PrtKluaion and vnlin of potash saltB In (icrmany 
1907 anl 1008 




19 



U ttty 


A VI r»R 


(M trl 

\rt1 

Val t 


T (t) 


per Toi 

Kh 

2(W4 4!2 

9A50AH4fl 

$8 9- 

Ih t 1 Ul>4l Mil H 1 

8 IMWA 

mc> lae 

S8S 

M rlftt r 1 )u*t > 1 

rs,188 

lanao 04 

20 7a 

H q I Kt of I tun n 1 

no aw 

xai Ma 

SOT! 

s 1) 1 at r p tan 1 1 4, n 

saaiw 

081 SOS 1 

18 W 



itue 



O n t ty 


ANonifct 


(Moirtc 

Ydl 1 

Vxlue 


T R) 


PitT n 

K 1 

[WO 804 

S 1 

3D 

K 

s 1 

$8 40 

Ott i,r I int 1 1 

afttH 080 

> 8 004^ 

8 80 

It 1 r 1 

riilHWQ 

nwriSH 

M 9S 

« 3 [ * I 1 

W w 

aor aw 

88 M 

H Ij l at f 1 n 1 ( 

'» 14V 

008 06S 

flO UO 

»in ludii K 11 H) t 1 r X 

in HAltH 

w rth f 1 841 T&a 

In IIK)R (II 1 K t 1 ( jf Durc sftitn 

wortb $1 191 332 

lu 100" 





— 



* Hoi tnt of d 1 lilt tin Idb i 1 

ty the 

1 H Ocolodcnl 


Hnivt V 

OsUy fonHUlHi ond Tr R jHit N mH7 
* \ »ttrl t !) t» tHiut\aI nt to J ^04 < ( 


By W C Phalen 

Conoludad from SuppUmoat No 1839| pag« 198 

hlNANlLAl KKSULTS OV GERMAT4 POTAHII MINlffO 

The following Btatement shows the results of the 
operations of 21 German potash mines in 1906 
Olierationa of 21 f ermao potash mines 1906 
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Phi above stateni nt shows that the 21 mines arned 
ill 1907 an avt rage profit tif 1 9 pci cent on the 
invtHttd tapUu! and dcilnicd an averagt dividend of 
Mper tetil It tan l>o safely assumod that tho 
works not tneliided In this stuKin nt also reached thla 
aveiagc as among them were a number of the most 
profit il 1« mines and I ui few of the mlnoi companies 
In discussing thi imsition of tho potash Indtietry as 
hvelop d by ihi late i otish syndicate Thackaras 
riport alrtady died givts some Inten sting Informa 
tioii as to the cost of piodiuti)n of tht different gradis 
of 1 otasb saltH baaed in oxpoit opinion it being Im 
|ia(tl iblo for Bt veral reasons to give the official 
Ilk ires 1 ho f llowlng statement shows the cost of 
produdlon and tho foreign and domeBtlc prices of the 
H V4 ral giadoB per metric ton 

C ost of production and prices of potash salts 
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1 xiept foi the 40 per Cf nt manure salts the coBts 
)1 piodueing which aro higher in conwqueme of the 
small output the costs of production of tho saUs listed 
above vary between 40 and 60 per (dd of th^ receipts 
trom sales rh^se flguros aie based on tho normal 
lunnlng time of the works In 1301 In tho two years 
1307 and 1308 the c jbIr of irodiulion som what in 
<i asid Ihey may at some plants even have passed 
th maximum of bO per cent The coBts are still low 
however whin tompaicd to those of other mining lu 
dustii s In coal mining foi example the costs of 
production amount to 70 oi 80 per cent of the total 
receipts and are often even greater These facts ex 
plain how the selling policy of the iiotash syndicate 
and the fomparatlvoly low costs of production have 
stimulated the establishment of new plants 
ncciuaicNfib oy iotasii haii in thf unjtfd siatcs 
Igneous Rocks 

Potash la abundant as a constituent of the rocks 
whb h form the crust of the earth According to F W 
Clarke the pircentagi o-f potash (K O) In the earth a 
cruet Is 3 00 this result being an average of 1 434 
detormlnatlons made In the lalioratorles of the United 
States Geological Survey up to January Ist 1308 In 
some varieties of fgmous rocks partlculai ly those 
rich in the potash feldspars there 1b a largo amount 
of potentially valuable potash The feldspars are 
widely distributed minerals and comprise about 60 
I>tir lent of the earths (rust Among the Igneous 
rocks containing large amoimta of potash are the 
glasses of whhh tho (bief are obsidian pumice per 
11 te and pitchnione In these rocks tho potash may 
run as high as 3 ur 6 per innt The rhyolites are also 
rltfa in potash Fxamples of thla rock containing 
more than 6 per cent of potash are common and a 
certain rhyolite from Silver Ollff Colo haa beeq 
shown to contain 8 38 per cent* 

Bull n H <l ol Kiirvrr N( 410 Too”p *7 
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The trachytes and phonolltes aie also rich In potash 
LOQslsttng chiefly of that variety of potash feldspar 
(orlhoclase) known as sanldine Some of these rocks 
are known to contain nearly 8 per cent of potash 
Among the granitoid rocks should be raentlonsd 
granite monzoulte and syenite which contain con 
siderable amounts of the potash feldspars The Isu 
cltb rocks of the Leuclte Hills. Wyoming contain so 
far as known the largest amount of potash among 
the Igneous rocks These rocks have been described 
by Whitman Cross of the United States Geological 
Survey Certain of them wyomlnglte and orendlts 
contain from 9 81 to 1191 per cent of potash (KtO) 
in many localities there occur large dikes or deposits 
of more or less pure feldspar commonly ortboclasc 
which run much higher In potash than the ordlnarv 
kranlte rotks and may approach the theoretical potash 
content of pure orthoclaso feldspar—16 8 per cent of 
potash Such deposits have been develoi>ed in the 
New Kngland States Pennsylvania New York and 
Matyland where they have been mln*^ extensively 
and tho feldspar ground to flne powder principally 
for uso in imttury manufacture These deposits may 
(onstitutc in themselves a comparatively high grade 
f rtlllzor were the potash all available for plant food 
As the feldspar for use in pottery making must be 
aim >Bt entirely fne from mica or iron bearing min 
erals large quant it les of such potash rich material 
aie lijided at every quarry Hut the potash of these 
rocks even when thus finely ground haa been gen 
orally supposed to be lightly locked up being prac¬ 
tically insoluble by any known cheap comraerolal 
process Ten eight or even five per cent potash rock 
of which there are millions of tons well distributed 
over the globe would be highly valuable as a fertiliser 
wort there any known cheap method of making the 
potash available for Immediate use to the growing 
plant 

Kxperimenla have been made by the United States 
Department of Agriculture' for the utlMtation of this 
potash supply through fluo grinding or pulverising the 
Uidspathic rocks in a maimor similar to the grinding 
for pottery So far as known these experiments have 
not been (ompJeted and the results thus far attained 
have not proved conclusive This source of iKitash has 
also been Investigated by Individuals among whom 
may be mention! d Dr A 3 Cushman formerly assist 
ant director of the Office of Public Roads who on 
April loth 1307 took out patent No 851 822 for a prev 
((ss for tho cxtiartlon of potash soda and other solu 
birt bases from ground rocks This paUnt Is described 
as follows ■ 

Feldsputhh or other potash bearing rock Is ground 
to fine powder slimed with water and placed Inaldo 
of a suitable wooden contalnei which is then act 
inside of another larger vessel Water is now placed 
In the oiitt r vessel and electrodes Inserted so that 
the inner or ellme chamber becomes connetted with 
the positive polo and the outer chamber with the 
negative pole A current of electricity from a dynamo 
Is then turned on When this Is done the potash soda, 
and othoi soluble bases are partially set free from the 
comblnatlonH with alumina and silica In which they 
exist In the feldapathic rocks 

Under the Influence of electrolysis the soluble bases 
pass through the wooden partition and the water In 
the outer vessel becomes alksllne owing to the ac¬ 
cumulation of potassium and sodium hydroxide The 
electrical resistance of the cells arranged In this way 
Is so high that only a small fraction of an ampere 
passes through under a potential of 110 volts After 
a certain percentage of the alkali has been extracted 
in this manner the action slows down and It has 
been found necessary to devise methods to adoeler 
ate ft 

Ur Cushman has discovered two methods of ac 
celeratlng the decomposition o< the rock slime and 
hastening the extraction of tho potash (a) By a suit 
able grinding or churning arrangement the sUme In 
the Inner chamber can be kept In a continual agtta 
tion which causes the necessary reactions to go on 
more rapidly (b) If a small quantity of hydrofluoric 
add Is added to the sUme a very great aceslsratton 
In the rate tit decomposition and extraction Is ob¬ 
tained and it Is possible In a rsbsonably short tltts 
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to iotk* o oompleU oxtraotlon of all the potash con 

thiaod 

' If ipsiead of caustic potash It Is desired to make 
various salts of potash such as are In ordinary use 
for fertilisers and other purposes—that Is nitrate sul 
pbate chloride and phosphate—the corresponding 
aclda (nitric sulphuric hydrochloric and phosphoric) 
are fed In a dilute form Into the outer or so-callod 
cathode chamber fast enough to neutraliso the caustic 
alkali as It forms By varying tho amount of acid 
added the resistance of the cell can be (ontrolled and 
the decomposition of the rock carried on under the 
best snd most economic condlUons 

Greensand Marls of New Jersey 

Potash Is found In river waters but In smaller quan 
titles than soda (Na„0) The difference Is still greater 
In ocean water owing to the fact that the potash for 
some unknown reason Is largely taken up by the sodl 
raents forming glauconite while the soda la largely 
held back in solution This glauconite Is an Important 
constituent of the greensand marls of New Jersey 

About 30 years ago the greensand marls of the south 
em portion of New Jersey were In great demand On 
tho first geologic map of that State the location of the 
marl beds was shown and in some of tho earlier re 
ports the deposits were described and numerous 
analysoB given as well as Instructions In tho use of 
the marl In recent years however marl has been 
supplanted to a large extent by the more highly 
concentrated artificial fortUizers and la no longer 
dug extensively 

The following analyses show the composition of 
the different grades of marl as dug and applied to the 
soli The glauconite or grei nsand In thorn Is of 
nearly unlfonn composition hut mixed with it are 
carbonate sulphate and phosphate of time quartz 
sand sulphide and phosphate of Iron shells etc 
The differences In the kind and quantity of these 
substances cause wide different es In the appearonte 
of the marl containing them os well as In Its com 
position and properties 

Tho following table gives the potash and pliosphorlr 
add content In ptreentages of typltal Bpedmtns of 
N«w Jersey marl 


Potash and phosphoric add la typical groensand marl 
of Now Tersoy 
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Now Jersey marl* has been of Intalculabio value to 
the region In which It Is found It has raised Ihla 
region from the lowest stage of agricultural exlmus 
tlon to a high state of Improvement Found in piatoa 
whore no caplUl and hut little labor were needed to 
get It the poorest people have boon able to avail 
themselves of Its benefits I-^nds which In the old 
style of cultivation ha<l to lie fallow by the use of 
marl produce heavy crops of c!ov< r and grow rlih 
while resting Land which had been worn out and 
left in common are now by the use of this fcitlMzti 
yielding large crops of the finest quality V very 
whore In tho marl district may be scon farms which 
in former years would not support a family but 
which are now making their owners rich through 
their productiveness Bare sands by the applhatlon 
of marl are made to grow clover and then crops of 
com potatoes and wheat Pine barrens by the uho 
of marl are made Into fruitful land Tho price of 
land In the greensand marl belt of New Jersey was 
considerably below that In the northern part of the 
State to years ago now that tho lands are Improvctd 
their price U higher than that of lands In tho north 
ern part of the Slate 

A raoont Invention* proposes to use glauconite or 
greensand (such as Is found In New Jersey) ns a 
principal Ingredient In the manufacture of hydraulic 
cement In making the <»ment the potash of the 
greeDSoBd would be volatilised at tho temperatures 
employed and Its recovery as a by product would be 
possible 

Salines 

The known occurrences of potash salts In tho 
United States are few In number Those which are 
known and which promise results are confined to 
oertatn arid portions of the Western States Here 
the structural conditions are favorable for the reten 
tlon of any •allnwi that ihay hay® been deposited and 
the presence of alkaline Ukes suggesU the posalbllUy 
tW others may once have existed and are now cov 
ared Inter deposit!, their saline content being 
OQltcealed. Though potash salts occur in this region 

* wS Alie hept Stats Geologist of New Jtmy 18W 

MMk dated fsbrtan «h. im 


In the waters of the alkaline lakes It has yet to be 
proved that these waters contain a commercially valu 
able quantity of potash salts An Idea of the quan 
tlty of potash salts in the waters of some of these 
lakes may bo obtained from the figures given In the 
following tables Though the wstors of these lakes 
have never l>ocn utilized for their content in potash 
It appears as If they would prove of some ronuncr 
cial value It must be admitted however that Ihe 
German deposits are unique not so much in the 
quality of the salts contained In them an In tho quan 
tlty and In the fact that the overlying geologic forma 
tlouB aro such that they havo been kept Intact so far 
as known a condition which Is as Important as the 
deposition of the original material Itself 
Potash salts occur in tho water of Owens I ako 
Inyo County Cal This lake at the pr(»sent time has 
no outlet and on the completion of tho I>ob Angeles 
aqueduct will bo deprived of tho greater part of the 
drainage hitherto tributary to It Its am lent shore 
line nearly 200 feet above Its present level IndU ates 
that at one time It had an outht to the south and 
was there joined to a chain of lakes Us waters arc 
strongly alkaline and the prim ipal salts rontained 
In them are the chloride and carbonate of sodium A 
number of analyses more or itss complete havo been 
made of Its water These vary actordlng to tht con 
dltions under which the sampU*!! were (olUdcd and 
tho analyses made The dilution of the water of this 
lake after storms in the surrounding niountalns and 
Its concentration at the end of summer explain In 
part dlfferemcB In the analyses One of the first anal 
yscB of water from this lake Is jis follows 

Analyses of water of Owens l^ke 
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getbsr with largo quantitioa of sod) uin carbonate 
common salt, aud borax Those materials are, how 
ever, present in such dilute solution that they have 
not been utilised up to the present time The diver 
ston of Owens River however must gradually result 
lu a notable increase in the alkalinity of Owons 
lake and the conditions for the utilisation of tho 
potash salts will become more favurablo 
At Owens Lake the manufacture of sodium car 
bonate has boon carried out on a commercial scale 
In order to determine the most favorable (ondltlons 
for the process Chatard subjected a quantity of the 
waU r to fractional crysinlllxatlon aud analyzed the 
salts which were surti^sHively dcposited Two con 
c-ordant aeries of experiments were mado together 
with u less compute but torroboratlve set with water 
from Mono I^ke Tho results of the first group 
wore 08 follows 

Analyses of saUs deposit! d by fradloual crystnlllza 
tlon of water of Owens Lake * 

A The natmul water of Owins Lake Spitlfl 
gravity 1 062 «t 2 degrees Salinity 77 098 grammes 
per liter 

B First crop of trystals Water toncfntrat«d to 
one*lifth Its origlnnl volume Specific gravity of 
mother liquor 1312 at 27 9 degrees 
C Si corn! ciop of crystals Spedllr gravity of 

mother liquor 1 312 at 25 degrees 
D Thlnl erop of crystals Sped lie gravity of 

inotlu r liquor 1 TK at 26 25 degrees 
L Fourth crop of erystals Spulflc gravity of 

mother liquor 1 327 at 35 75 degrees 
F Fifth crop of (rystats Specific gravity of 

mother liquor 1 iOO at 13 9 degrees This crop was 
obtain! d by chilling ttu aolution In order to de 
terinln! thi ffftet of (old 
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Analysis No I gives the following composition of 
th« dried salts 


Analysis of drUd salts from Owens T^ake 
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The waters of this Iak( also contain a small quan 
tlty of llthia phosphates and nitrates The specific 
gravity of the water Is 1 061 
Analysos of the crude soda formed by solar ovap 
oration of the water of this lake gave CTiatard the 
following reaulU 

Analyses of soda from evaporation of water of 
Owena I^ke* 



1 

2 

8 

1 

6 

0 

WiiUt 

m H 

14 51 

4 88 

1 4H 

J 1 

if 0.1 

[naoliiblH 

Oricaitlcmaiur alllui 

1 rw 

0 irH 





Biiitnlna and lime 
and maffnMtuiu car 
bemaicH 

0 r 

0 2 sr 

0 (10 

0 eMI I 

0 

0 IH 

PutMBlnin thl rieb 

Cl ni 

1 07 

1 18 

1 14 

1 31 

3 M 

Nodinin rblorldo 

1 61 

7 44 

86 OS 

46 60 

HO 90 

19 0 

Hodiiim aulphatte 

1 J HO 

S 1« 

86 44 

80 70 

to 01 

5 0 

Hod tom rifbonain 

to H7 

I 48 h 

98 H4 

IN 10 

li ri 

W bi 

Hodlam bicarbuuatc* 

10 85 1 

1 »> 18 

10 u 

4 (W 

a HH 

4 09 

StKlIuiQ blboraU 

1 

1 




9 01 

Tula la 

too aa 

100 1M6 

90 41 

00 r* 

90 90 

1(X) 14 


'Bull II K 4 eol Surety N» 00 18iHl p 0( 


From these analyses and from data ilmllar to those 
given beyond in connection with Mono I^nke It Is 
oBtlmated that Owens T^ke contains among other c^n 
etltnenta 8 000 000 tons of potaaaium aulphate to- 

^Ballsy Cdlhert Bull CatlforoU fitstc Min Mur No 34 
loot pp 04 el CkaUrd, T M BnU U 8 UeoL Snrvuy 
No do 1800 pp 97 101 


Mono lAk( Is sltualed In Mono County Cal near 
the Nevada llm ut an elevation of 6 730 feel tho 
hIgluBt it vol above thv ocean of all tho saline lakts 
of (ho Great Busin Its water Is dense and alkaline 
At this lake the alkaline carbonates arc abundant 
owing to the vobanic ro( ks of tho lake basin as 
shown by tho toniplete analysis made by T M 
( hatard as follows 

Analysis of wab r of Mono 1-fako 
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flu results of this nnHlysIs show tbit chloride of 
sodium and railmnate of Hodliini constKutc nearly 36 
per c! nt each of the total solids Experiments by 
( hatard on fht fraclinnal crystallization of tho min 
oral content of the water gave the results presented 
below which show the same general ru o of doiw) 
altlon as at Owens I/ake The water u«( d In the ex 
perlincnts had already been evaporated to alKUit one- 
sixth of Its original volume and had a specific Riavlty 
of 1 210 The analyses are as follows 

Analyses of salts depc»silcd by fractional crystalltzu 
tlon of water of Mono I^ko 
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The lake baa an area of 85 6 square mltoi and an 
average depth of 61 5 feet From these figures Us 
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▼olume hAa benn calculated From Ita Toliunc and 
the mineral content of Ite water the amount of the 
various salines which It couthlns ha* been estimated 
The result* whh h are of Inttrest indicate the pres 
onco in tho lake of lO 5JS100 tons of potassium 
chloride Such flguns show that the saline reserves 
in this and other incompletely evaporated or playa 
lakes of the desert regions of ( aiifornla and other 
public land StaUs are very largo and may prove 
valuable when transportation facilities have been de¬ 
veloped and methods for tho extraction of the salts 
perfected rotansluiu nitrate has been found In the 
desert region northeast of Saltoii Utversldo County 
Cal 

Alunite 

Near th* < 1oh( of the >(Br IJIO Mr A F Custer of 
Salt J 4 ik( ( lt> Utah h( nt to thf United States Geo 
logical Survfy a sp^dnun of alunite (hydrous sul 
phati of potash and aluniinhmi K SO 'tAl (90 ), 
tllo) of a very unusual type The ociurrente is re 
IMtrted to bo localul mar RIchflold Sevier ( ounty 
Utah dose to the railroad J ho dtposit variis from 
6 to 10 ffet In Uitikness 

A]» occnrreiue of Bclcutltlc and Monomlt Intel eat 
Ih the associstion of alnnlte and gold in llu fold 
field district of Nevada F I Uansomo of the 
UnKtd StatfR Ctologlcal Survey bdlevea that the 
((imposition of the orts and tho changes exhibited In 
the country ro(k lailnt to hot aHcendlng solutions as 
tlu agent which has produced tho alnnlte On some 
of tho ort dumpH the paitly soluble sulphate Is present 
in Bumdent quantity to suggest Its removal by leach 
Ing licfore undertaking such a step several fat tors 
must bo considered such as quantity of raw material 
proximity to market tranaportatinn fadlUii a and 
freight rates 

l^HHinLE OCCUnilKNCE OF 10TARH BAI TH IN TllF LTMTED 
STATFB 

To make a thorough and completo lnv< atlgatlon of 
the occurrence of potash salts In tho United States 
every known salt deposit should be b sted for or 
dlnary rock sail may o\erii( solulde potash salts as 
well as iinderlb! them Doth these (ondltions exist 
at StnsBfurt 1 he normal occurrence of salt is how 
( ver at the base of a aeries of soluble saDnes do 
posited from tho evaporation of sea water The de- 
iKiHit* of Midland and Isahdlo counties Mich are 
of interest In this connection Inasmuch aa they con 
tain bromine In (oiiimcrclal qnantlt} a fact which 
Indicates partial desiccation of sea water and tho 
occurrence of mother liquors The salt dopofllts of 
Mason Uounty W Va and adjacent parts of Ohio 
likewise contain and are worked for bromine 

con C< )logv ^ol 2 No 7 lOO" j UKU I rrf iBrnrU 
H ( ud Burccy No tm 11K)0 


The red beds of the toaUtwestera part of tbs 
United SUtes in Texas Oklahoma, Kansaa, Ckilorado, 
New Mexico and posalbly other States, contain d»> 
posits of gypsum and salt and are worth notice as 
possible sources of potash salts These beds might 
profitably bo explored In those places where struc 
tural conditions seem to favor the accumulation and 
retention of tho salines 

ORGANIC souaecs OS POTASH SALT* 

The organic sources of potash salts aro wood 
ashes beet'sugar molasses and residues wool scour 
Ings (suint) and sea weed 

Wood Ashes 

I^d plants take up considerable quantities of 
potassium compounds from ihe soli When the plants 
are burned about 10 por cent of the weight of the 
atdi In potassium carbonate which may bo obtained 
by lixivlatlon Potash from wood ashes is now made 
(hicfly in Hiissla Sweden and America the wood* 
most employed being elm maple and birch Some 
times the stumps and small branches only arc burned 
tho trunks being used fc^r timber The ashes are 
molhlcntd slightly put Into tanks having false hot 
lotriH on which straw Is spread and then llxivlate(t 
with warm water The lye so obtained is evspo** 
Atrd (sometimes by the waste heat from the burn 
ing wood) In Iron pots until it solidifies on cooling 
1 ho dirty brown mass is then calcined in a 
reverberatory furnace until all tho organic matter 
is destroyed The product is known as potash or 
crude pcarlash It is white or gray In color and 
contains about 70 per cent of KCO#, with somo potas 
slum ftulphaie potassium chlmlde and sodium salts 
Dv rLdlflsolving the <rude potash in wator and set 
tllng and concentrating tho solution until tho sul 
phato and chlorides separate as crystals a con 
eonlrated and fairly pure lye Is obtained When this 
is evaporated to dryness and the residuo calcined 
it yields a much purer product known as refined 
pcarlash contnlning from 95 to 97 per cent of 
K ro, It Is necessary that low heat be employed In 
Ihe (ale I nation for the charge fiises at a moderate 
lempe rature 

Quickllino Is often put in tho bottom of th(5 tanks 
before the ashes nro Introduced On leaching tho 
solution of potassium salts reacts with the lime 
fornihjg Insoluble laleliitii salts and yielding more 
nr less potassium hjdroxidn In tho lyo Tho result 
Ing product Is a mixture of potash and caustic 
potash 

Deet sugar Molasses and Reslduoa 

Tn tho manufacturo of b<'et sugar a very Impure 
molasHes retnuins containing among other things a 

TBk n in pnit from Thorp T n Outlines of IndimtrlAl 
(htmletrv 1 >0] pp 1HO rt/trg 


Urga amovnt of tolahlo potiwlni^ Tktt iKUh 

Umm U new gffldOroUr in that gro* 

oaaa tha rtgarr sutwtwioMi art ooimrtoA tgto aloodMlt 
which la diatmod off. loatloc tha minoral Mdta tn 
tho Uqmd reaiaoe. oaQad *Mii|agn’* or **achliMpo.* 
If this U ovaporated to dry n s ss and tho mass cal 
ctned, tb« organic potassium salts aro deoomoosod, 
leaving In tha cinder about 89 per pant of potagaluih 
carbonate and a large amount of chloride and aul 
phate together with sodium salts 

Wool Seourlngs (Suint) 

Wool seourlngs furnish somo potash in oountrtss 
where much wool Is washed. Sheep s wool as It oomss 
from the animal contains from 80 to 76 per cent of Sta 
weight tn impurities consisting of dirt aand dong 
Gtc wool grease or “yolk a fatlike substance, made 
up of cholesterlne and compounds tn which it is aa- 
soclatod with oleic stearic and palmitic acids and 
suint,^ which consists chiefly of potassium salts 
of oloic stearic and other organic acids, with small 
quanlitiee of chlorides and sulphate and nitrogenous 
matter Tho suint exudes from tho animal tn the 
perspiration and is deposited on the wool by evapor¬ 
ation It is soluble in cold water and Is thus re¬ 
moved in the scouring process If the wash waters 
containing wool grease and suint are run into streams, 
pollution of the water results The desirability of 
preventing this nuisance as well as the value of the 
potash has restilted in attempts to dispose of the 
washings in some economical manner and they are 
usually evaporated to dryness and calcined When 
the material Is calcined In closed retorts a consider 
able quantity of ammonia in obtained The cinder Is 
then llxtV iated and on evaporation the solution 
yields first chlorides and sulphates of potassium and 
sodium and finally a very pure potash which aver 
ages a little less than four per cent of the weight of 
the raw wool scoured 

1 hlA mode of utilizing wool grease and suint Is 
mainly practiced In France Delgiuni and Germany, 
and in these countries It Is done chiefly to prevent 
the pollution of the streams Cheap fuel ts very es¬ 
sential to a successful working of tho process On a 
small scale it can not b(} carried on profitably and 
tho wash waters arc often run onto the fields as 
fortlllzor 

Potash in fleaweede 

A com ciitratlon of potash baUr from sea water is 
reported as being cfTcdcd by tho giant seaweeds of 
the Callfoinln toast These plants on drying are 
said to exude nearly pure potaBslum chloride and its 
recovery on a commercial scale has been suggested 
but so far as known has not yet been actually tried 
It is understood however that some potash is recov 
ered from kelp elsewhere 


A New MetKod of Exploring tho Eorth s 
Interior 

Uy L)lt SCUAMKM 

For Infonmilion concerning the nature of tho earths 
Interior wo have hitherto been dependent intinly 
upon the Htudy of tho propagation of earthquake waves 
n we suppose a plane to be paemd through tho earths 
center and any two points of its surface as A and D 


A 



1*1^ 1 —Mrthiiuako Shock Travels from A to B by 

Three laths Indicated by (he Arrows 

(Eig 1) this plane will Intersect the surface in a 
groat drib It has been learned by experiment that 
0 shock originating at or beneath the point 1 is trans 
mitted to li by tlirio distinct waves which reach Ji 
at different Instants It is assumed that one of these 
vvuv(s is piopagated through the earths Interior ap¬ 
proximately In the straight line AB and that the 
other two waves travd through the earths crust In 
opposite directions following the curved path* indl 
(ated by tlio arrows The observed differences In the 
Itnu M of arrl val of tho three w av es at B support 
Wle(hritfi hypothtslH that tho earth is composed of 
a nuialllc midcus of density 8 4 surrounded by a shell 
of rock about 1 OOO miles thick of density 3 4 

I ocw> and 1 dm bath have recently described two 
very different and more promising methods of ex 
plorlng the earth b Interior These new method* are 
based on the pruperties of electric waves which tra 
verse Insulators wltho^it diminution of intensity but 
are partly reflected and partly absorbed by good con 
ductors of ele<tdclty Urv soil and rook may be re¬ 
garded as Insulators whiU subtciranenn water coursers 
coal seams and deposits of metallic ores and salts are 
good conductors. 


The first of the new methods Is based on tho refloc 
tion of electric waves and is applicable to depths of 
about 3 000 feet or loss Electric waves emitted by an 
inclined antenna at A (Fig 2) are reflet ted by a 
water course coal seam or other conducting mass in 
Ihu position Indicated by M to the point B which Is 
found by exploration with a receiving apparatus 

The second method is based on tho absorption of 
clcctrlt waves which are emitted by autonn® placed 
In borings about 1 000 fett deep and are received by 
apparatus placed in similar borings Tf waves emitted 
fiom the boring A (Pig 3) are received In B but not 
In C th(i inference la that the waves are absorbed by 
a water course or otlier conductor between A and C 
Dy this method tho earth can be explored to a depth 
much greater than that of tho borings for owing to 
(he t urvature of the earths surface the middle point 
of the Dtralght line which Joins tho bottoms of two 
borings which are 1 000 feet deep and 200 miles apart 
lies more than 3 000 feet below the surface Electric 
waves which have traveled 200 miles through the ear^ 
ran be dotwttd In tho absence of any impediment to 
their propagation The feasibility of this method 
has been proved by praciltal experiments In a German 
potash mine 

It is obvious that these new methods (an be employed 

—I— 



Hg 2--Elo<tik Waves Reflected by Underground 
Stream 

for proving or disproving the existence of Wlecberts 
metallic earth-core when the reach of subterranean 
signaling by electric waves has been increased to 
about 1.360 miles 

An application of moro immediate praotloal utility 
would be the systematic exploration of large terrltor 
ios for underground water The gfeat plain of Hun 
gory could be thus explored by mean* of 48 borings, 


each 1 000 feet deep The total cost of the 48 borings 
would not exceed $110 000 while a single boring, 8 300 
feet deep would cost about $7 600 This method of 
exploration is especially woll suited to tropical regions 
where tlm soil is drier and consequently a better In 
Bulator than elsewhere According to Wohltmann 
many subterranean water courses must 11* hidden be- 



PJg 3 —Electric Waves Absorbed by Undergroand 
Stream 

neath deserts These new methods appear to be «m! 
nontly well fitted for the discovery of these water 
(ourses and indirectly for the conversion of deserta 
into clusters of green oases watered by artesian wells. 
—UwWcAati 

The Photographic Plate 
In tho Journal of Physical Chernittry W D Ban 
croft statsH that the silver bromide grain is a com 
plez of sliver byomlde gelatipe, and water The pro¬ 
cess of ripening consists in changing the composition 
of the silver bromide grain toward an unknown 
optimum concentration There Is no nooeMory con 
nection between sensitiveness and soarseness of 
grain Chemical and optical sensltiMT* are depolai^ 
isers Gelatine acta a* an •molslfylng agent and as 
a rensltiser whereas collodion apparently acts only 
as an emulsifying agent The peptonisation of silter 
bromide is merely a particular case of the general 
problem of the peptonisation of any predpltate. Th* 
peculiarities of mixtiiliNi of AgCl, AgBr and Agl oan 
oil be explained on the assumption that saeh of thsns 
salts can form a continuous series of solid stdvtloaa 
with either of the two This ts knowh to bs the caes 
for AgCl and A|^r It seems theorsttcaVj pOMlIfte 
(by incorporating a suitable depolartsst or aeosltlier 
with the silver bromide grain and wdBg 4 ettitaMo 
veloper) to make an almost Infinttsly fsat loita haSb 
log a very fine grain 
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A TlUKB-HANmCD DUEL. 

Ts> noraJ Freacb toy ahown in the Illuatratlon may 
appropriately be called a three-handed duel Tho two 
aeaallanU aaalnat whom the clown I 0 forced to defend 
hlmaelf are mounted on a lee-eaw which In operated 



THREE-HANDED DUFI 


by preuing alternately the two levers which project 
from the bate The clown Is armed with two swordti 
and the combat contlnueB until the owner of the toy 
wearlea of the aport 

THE MAGIC DBAWINQ BOABD 

The difficulty which is encountered In attempting 
to trace a line or to fbllow a motion which Is seen by 
reflection from a mirror Is strikingly Illustrated by u 
new toy called the magic drawing board In N(^w 
York such boards have been sold for some time under 
the name *Wigg]e-waggle Graph As tho dlagratns 
show the drawing board la really an Incomplete box 
which lacks one side and has no top The remaining 
side N and the end are lined with minora The 
end 7 Is made of sheet sine and its upper part curves 



THE MAGIC DRAWING BOARD 


over the box and prevents tho draftsman who faces 
this end from seeing directly Into tho Interior A 
large round hole la cut In the bottom of the box 
which la also of sheet zinc Tho box is placed on -i 
sheet of paper on which throe equidistant dots are 
marked just inside the circular aperture The drafts 
man facing the end y sees these dots as well os his 
pencil point only by double reflection from the mirrors 
y and If His task Is to join the points by straight 
lines within a given time The problem may be varind 
by Increasing the number of dots or by requiring tho 
drawing of lines that do not meet but even In Its 
simplest form It requires for its solution a steady 
hand a quick and correct eye a cool head and much 
patience and practice. 

the pythaoobas a mathematical Tor 
The Pythagoras la a toy rather than a calculating 
■ ^Collwted from La Ifature 

Lwtfal 0|»wrations of th# Department of 
Agriculture 

fiA fi pi reported to the Attomcy-Qeneral for prosecu 
tlon under the sereral laws administered by the De 
partmsnt of Agriculture numbered 1,738 twice as many 
as the yeer before More •than |40 000 In fines and 
eorts wsr# asseesed hundreds of tons of misbranded 
foods and dntga were forfeited 
V*00d aiud drtig cases numbering 990 were reported 
for orimloal action and $94 for seizure proceedings. 
Of erbniniU coses. $49 repnltod In convictions. 8 In vor- 
dleta for defendants, H were dismissed, 18$ were pend 
tog inoonrUatthoeloeeof theyear and 26$ remained 
nndar oonstdarmUon for fatnre acUon No lenienoy wae 
flwnm Ifi oasid tnvdTlni nfiflt foods or dangerous 
iytm. IHxtr dSaea left ored from previous years were 
PatotalofflgeeMPaekedimder the food 


New Toys* 

Interesting FrencK Inventions 

machine lU Inventor makes no greater claim for It 
than Its utility in teaching children the multiplication 
table by pleasant and entertaining method The ap 
paratus 1b a flat, square box the cover of which 1b per 
forated by 64 round boles arranged in square order 
The drawing <A the apparatua Bhows eight keys 
marked with the digits from 2 to 9 on the left side of 
the box and also on the front By depresaing almul 
taneously one key of each series the product of tho 
nuiuherB marked on the two keya appears In the round 
hole which correaponds to their intersection For ex 
ample if key 5 on the left side and key 7 in front are 
deprcBBed tho number 35 appears In tho olxth hole of 
the fourth row The mechanism by wliuh thta^, re 
Bulls are attompUsbed is very slmplo Eseh of 1h( 
keys at the li ft side of the box la connected with u 
horizontal strip of paper marked with <lght of the 
quired sixty four products and each of the front keys 
Jr connected with a strip of metal pier(e<l with eight 



THE PYTHAGORAS 

holes equal in hIzo to the holes in tho lid of the box 
When none of these keys is deprcBRcU neither these 
holes in the metal strips nor the numbers on the 
strips of paper aro vertically beneath iho holes In the 
ild Depressing the left hand key brings the required 
number as well as seven others under holes in tho 
lid but these are still covered by the metal strips 
until the depression of one of tho front keys brings 
the hole In one of these strips under the hole In tin 
lid and thus reveals the icqulred prodmt which Ir 
( llrootly beneath both of these holes 

NEW FUENCH FLYINO TOYS 

The popular Interest in aviation is reflected In thi 
number of flying toys offered for sale In Paris and 
tlscwhore Ihrcc of the newest of thtso toys an hero 
plfturcd The Aeromnlns (Fig 1) is a little four 
bladed screw proptller cut from a thiu sheet of <ellu 
lold It has a hole at its center and Is operated by 
placing it on a peg and a little celluloid disk at the 
end of a rod and rolling the rod rapidly between the 
hands as the Illustration shows Thf rapid rotarv 
motion thus Imparted to Iho light propfllcr causes it 




Fro l—THE Fio 2—TIIF 

AHROMAINS DEMOISLLLE 

to rise In tho air and lively sport will be affordwl bv 
the attempt to catch It on the rod as it settles down 
again The Monte-au-clel (Fig 3) Is of similar con 
■truetJon but the propeller Is stiffened by a rfm and 
Is launched by pulling a rord wound round the rod 




which oecupks tho Inti rlor of the hollow handle of 
the toy Hence It rises much higher than (he band 
driven propeller 

Tho Demoiselle (Pig 2) Is a nal monoplane with 



a screw propeller H which Is attached to a stout India 
rubber cord cuutiuhd in ibc tubular axis Ibis cord 
la twisted by turning tho propeller through about n 
hundred revoluUons Iho demoiselle Is held In the 
Inclined position shown in tho illustration with one 
hand while the propUhr is hold with the other Tho 
propeller and the frame of the machine ore then re¬ 
leased simulUni ously Ihe untwisting of the elastic 
cords spins the propt Her rapidly and tho demoiselle 
If properly lanin hed a(iumpUuh<B a long flight An 
interest lug aviation contt st may be carried out with 
n number of dLiuolscUes and as many players 
A MAClllNF POK WINDlNtl LI TOY AFUOl I A^Kk 
Toy roplanes which are now offeml in great num 
ber and varh ty are usually driven by twisted rublnr 
cords 1 he a« roplane is wound up by ttirning the 



A MA( HINF FOR ^\IND1N^J UP TOY AFROPI ANF8 

projfellpp backUQJd through from 160 to 300 revolu 
tlons a( (orUlng to the length of tho elastic cord 
This operation Is tedious and when the ntinplane la 
nearly wound up It Is not tasily kept in thi proper po 
sttlon fur laiimhlng 

The winding Is greatly faclIltaUd and accelerated 
by the eniployuniit of the little imuhlno herewith 11 
luslrated The aeropUnc is held by grasping Us 
frame with the jaws i and B (Fig 1) of a pair of 
pincers attached to tho machine whl<h tonslsts (S 
Bentlally of a pinion driven by a crown wheel and 
crank A flexible tranbrnlBsion FF connects tho 
pinion with the spring i lamp D by which tho pro 
peller shaft Is grasped The method of using the ma 
chlno Is shown In Fig 2 Tho flexible transmission 
la so constructc'd that it forms a loop and stops the 
operation when tho torsion attains a certain value 
leas than th( clastic limit of the India lubber which 
is thus nafeguarded against rupture 


and drugs act during the year was $11049 31 Of tho 
cases reported for seizure proceedings 132 r< suited 
In forfeiture detrocs while 60 were pending at tho 
close of the year In addition 43 shipments were 
forfeited under seizures of previous years 

Since January 16th 1910 when the law work of the 
Forest Service was placed Immediately under the 
solicitor 106 cases wore reported for pronocntlon under 
the acta protecting the national forests while 665 cases 
of contested claims to lands within tho forosts were 
disposed of 

Under the twenty-elghthour law 438 casen wore re¬ 
ported, more than twice as many as during the preced 
ing year In 139 cases closed $16,600 In penalties was 
recovered, with $2,919 35 coeU, 19 cases out of 168 
tried resulted In favor of defendants 29 cases were 
dismissed for Insnfflctent evidence 659 cases were 


pendlug at the close of tho year To carry out the 
proseut liiUut of Cx>DgresB In passing the act which 
waa framed to secure the liumano handling of live 
stock In transit it would «Lcm says the Secretary 
of Agriculture that an additional provision should 
be Iniorporated therein requiring carriers to maintain 
a reasonable minimum speed on all stock trains 
Under the livestock quarantine laws 148 ca&e« were 
reported 20 cases wore disposed of with fines amount 
ing to $2 970 Fifty two violations of the meat lospec 
Uon law were reported 18 cases gave convictions, 8 
were dismissed and 26 are ponding Two cases wore 
reported under the L.acey act for the protection of 
game 1 was abandoned because of dlfflciilty of prov 
Ing Interstate shipment the other Is pending Four 
cases came over from the previous year In 2 the grand 
jury failed to indict, In the other 2 fines were assessed 
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I iiF sdriur of pr4(lMi plnsi<iil in« nHim m« nts is onr 
Hhfth iliMH II >t riadfh n}>piMl to th m iir t Iidkk di ift'M 
{otN f riu (1 (illirr with Mm nirtI mmIs or rt’sults Vii an 
thoritfitiM l/il( in lit Mint tin snn 'i ihstiinri from thp 

t/irMt i '»> HWKWK) mill s iiim\ i xi iti woiiiVr but Htarirlv 
morr tliati will tin* tatiiiHiit thnt it 1 h iipproxinmtt I> 9S 
(KK) fKib in thi iniiifl of thi^i wlio are in Homr 

nniisiiri nupimiitiil with fhi* bibonotiH proirssrs fiy m hJdi 
tin tu I (xtrn fl^iirr nn di nvial In fm t 1 hme not in 
fn jii iitb Im finl Mu in MuhIh of obru^rviition n^rd de 
k( nhi (1 b\ soon suih epithet as hulr Hplittinf( ** lor 
Mms r asm 1 tiiiiik 1 uiimot do lietter tonight than to 
d ( rita to )ou uithoul entering into tcihnicnl cUtalW 
of Mie metiMKiN einplojed some of tht aiinn and ohjeits 
to uhl(h modern HNtrnnom) of precision U devoted and 
uhiili nmler iSMtdiid the vi r> highest rediumcnts tliat 
human mgi iiuit\ lali divjse 

T ( rhaps the | rlmiirv reason uhv iiatmiiom) Mp]HatM to 
Mm popular imagination in a highi r degrt'c than other 
K< li m ( s is that a trniioniy is yi ir t rrpll^nre the Bcirncr of 
}>r( di( lion friK Mu da\ s arc now past when an as 
(ronoirar was regarded rxiipt l»> Mir most ignorant as 
gifted with nupernaliiral powers and eapaldr of prtdht 
Ing I vents that can lin\e ii > (oniebalilr relationship with 
the oh[eits of his ri span lies, or wtn n an nnsenipnloiis 
Jistrnnomi r loiild nti(l/i Ills |h)W( rs of prediction for Ini 
posing (Ml tin world at largi in Mie face of the criticisms 
if fi How worki rs In i ollati ral hramdies of science 
NiMrlhilis it Is onh mcessar\ to point to any of the 
hading ahnaimis to i ntahlish thi undoubtid daim of 
astronomy to a lotisldiraldr predictive cnpaclty In Its 
nwn hgItiTiiati split re se almanacs prepared In 

Mihanis give from dn\ to da\ Mie poHitions of the snn 
and miKiii the ])ltt nomi na of ellipses, and various other 
data with an ai(iira(\ whidi tan only be called !n qncs 
Mon by the most refliird tests available to astronomers 

How tlwn has astronomy aiquirid this fatuity? The 
answer to this question N—at liast primarily by con 
tinnons and pathnl olistrvatlon using alwa\s the most 
rcfliieil mdhoils of ph\Nirnl measurement available 
\ well devised sihrnic nf obsirvation Is soom r or later 
Iknind to lead to the detet Mon of laws governing physical 
phenomena if such laws exist I hns it was the planetary 
nliKervatlnns of l>cho Rrnht which led to the di tectinn of 
Mve laws of plaiKlarv motion assodated with the name of 
Kepler 

Onto Hiieh laws have ivetn tstahllshed and the necessary 
Initial data secured the scirnot of nstronomhal predic 
Mon would for tlie future devolve on Mte mathematician 
rather than the astronomer were It not for two BourtTs 
of tints rtaintv with which the astronomer must Continue 
In (smeern Idinself It Is evident on one hand that we 
cannot Infuse into our predicted phenomt na greater pre 
ciAlon than that derived from the Imtliil data themselvefl 
dcpcndint on Iiiijm rf« 1 1 oltsi rv atlons However well the 
laws govprnlitg planetary motions may lie understood the 
prtdieted position nf a planet lo-da\ depends on Its oii 
Btrvid ]>oBiMon at some larlic r epoch or epoihs; and the 
fallihilitv of the ohsirvations mndv at these earlier epochs 
will not onij prrvadi all future ]>reillctIonB but will in 
evltalilv inertase in aiivonnt as the epmh of predidlon 
rtcedes fr an the epoch of ohtrvallofi For this reason 
If tlie standard of accnracy of pn diction Is mertly to he 
nialnlaimd and the growing rtquircinents of science will 
scandv n si innttntid with this- (ontlnuoiiR obrarvaMon 
must be maintained and tin data on whiih jirecllctlons are 
based revised from time to time 

[ have dealt so far only with the effects nf the unnvold 
able macmrHcli s nf nbst rvaMons even when pushed to 
their ulinost n flnement as influrming results of prcdlc 
tiftn A srcmid cnnsldi ration of even greater Importance 
Is the validity of the laws assoc iating the predicted with 
the ohnerved phenomt na T may Illustrate my ]Milnt 
flgnbi by reference to the laws of Kepler It U now well 
known that these laws are only rough approxlmalionfl to 
the ftctiml truth and that though they might serve as a 
iLsrfuI basis for prediction over a short Interval a few 
years at most would huIBli by showing a rapidly In 
cn asing departure Im tween M»e observed and predicted 
]>osIMons of the planets to indicate that these laws rr 
quire amendment 

That the diselosure of direction which this amendment 
should take followed so soon on the original discovery of 
Kepler s laws was due 1 1 the genius of Newton who 
Ivoweil that the thiory of universal gravitation pro* 
jKiunded by him not only adequately accounted for the 
laws runnclittd hv Kepler and pointed to their Imper 
ftdmns but served to en ordinate as due to n single 
ennst rv« n more recondite pliennmena RUeh as the lead¬ 
ing IneqnallMrs In the motion of the moon, the preees- 
sinual inotim of the earth, and the phenomena of the 
ticks fills theory further reduced to order those ns 
trononiKul vagaries the cornels Rlvowlng that so long ftt 
least as Mity rrmalmd within the precincts of the solar 
system Mwir motlnns were governed by It while nbserva 
tions of double stars have established beyond question 
that even remote parts of the universe are stilt subject 
to the same laa s 

rite d\namJcivl laws propounded by Newton which to¬ 
day vlrtnall) form Mte basis of all astronomical predtc 
tiitn enahla us to trace back ns well as to trace forward 
the hlatnyy of the solar svslem, and to confront modem 
observations with historical records Needless to say In 

* ffTom the presHkotlal addnss dellTored before the Royal 
Soetety ot Vooqi Africa 
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A Resume of Modem Methods 
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but rare }nstant*t*H do these reconU possess the necessary 
elements of precision to strengthen the existing data re¬ 
quired i»y the atroiiomer; but there are important excep¬ 
tions For instaiKv a very small uncertainty In tive “ele¬ 
ments, whbh If! eonjunctioii with Newtons laws gov 
ern the inotbm of the moon will produte hy lapse of 
Mine a large ehnng< in the eomparativelv small area of 
the earth s surfiut over which a total eclipse of the snn 
U visible us such thus a record that a particular eclipse 
was Htxn us total in a given locality becotives an obaervn 
tion of precision, ]irovlded onlj the chromilogieal date at 
which the eclipse occurred can Ijc traced with sufficient 
(crlahit} to insure the idenMflt atlon of the eclipse 
mniernrd 

The confrontation of modem with historical observa 
lions of Burh cimracler has served to establish beyond 
question the high degne of atcuracy with which the laws 
of Newton represent tiu? motions within tlie solar system 
and their truHlworthlmss as a hasis of prediction for 
years perhaps for centuries to come It Is however on 
varloiH groumis quite certain that ttuse laws in thim- 
selvt s art nut idisulutt far reaching timugh they are ami 
that Mie> in turn like those of Ke}iler iiitist Ih sujvcr 
seded In laws stdl more exart 

Hntil such UwH arc discovered there will always remain 
an i lemeiit of uncertainty apart from Miat due to the 
Initial data nffeHing all prc*<llcled phenomena—an mi 
vertaintv whbh can only be removed when the phenomena 
cease to 1k* prns|)eollve and when they tan Ik* t )nfrontrd 
with later as well as with earlier observations 

The fact, however Mint the laws of gravitation yield 
sin h a < lose rt presentation of the observed motions 
within the solar svstem thronglioiit liistnrlc time rt nders 
Mh debt tion of a deparlurt from tlvese laws a question of 
rxtreim dellcatv hut none the less essential if predn tion 
is to Ikt secured for long perltKls In ndvantc 

1 have siltclrtl mv illiistrations largely fniin the solar 
sjsfun chit fly on the grounds that thanks to the New¬ 
tonian laws. It is ht rc that In spite of the immense 
tiiaMumnticnl diffituUles which have had lo ht faced 
astronomical predlttlon has attained its greatest tri 
iitnphs I wish now to divert attt ntion to tlv stars Tn 
so far ns these form the fldtiilal points to which the mo¬ 
tions of the plaint and other members of the solar sys- 
Iriii art ref rred It is essential thnt the positions of a 
Imiitcd MumlHr at least should lie determined with the 
higlusi possible ottiiracv Any uncertainty in their po¬ 
sitions will undoubtedly lie reflected In the (HisItlonB of 
the ])laMetK, and will constitute one of tivose sources of 
error so lialilt to hurease with time and render efforts at 
|>redi(Mon if not entirely nugatory at least partially In 
effective 

The universe of so called “fixed stars* Is not invariable 
in aspect though Its clianges for the most part are of so 
minute a tharneter that they can only be surelv detected 
either liy tlie most delicate mcasureiiunts or l>v their 
cumulative effect over long Intervals of time Tl Is chiefly 
tlirough a study of tliese changes that our knowledge of 
the stellar universe has been acquired In the jiast and 
it is largely to similar mruns that we look for an exten 
sion of this knowledge 

Among changes vvhich lend themselves to observation 
for this purjHJHc we may enumeratei 

(1) CiiiingeB of |he Intensity of the light of Mic stars 
llic origin of these thanges except In a few insteners 
remains obscure In certain cases, however notably In 
the CUM of vnrlohlc stars of the Algol tyjH* a satisfactory 
explanation of the observed phenomena has lieen found in 
the motions of a system governed by laws similar to those 
Olvera ting In our solar system of which the visible star 
forms a constituent memlier 

(2) ( hangrK of {lOBltton due to orbital motion In binary 
or multiple stars Where both comfvonents of a binary 
star arc vihiiilr these changes readily udiiift of direct 
measurement In other caws the existence of a com 
panion Is Inferred to account for regular periodic rhanges 
of poflltion of tlie visible component, though this com 
pnnion cannot l>c seen cither on aeeoiint of intrinsic want 
of light or on account of its close proximity to the prim 
ary and the consequent Incapacity of our telescope to 
render the two vtsually distinct. 

These changes are of interest as affording evidence of 
the validity of the Newtonian laws In systems other than 
the solar system 

The changes to which I have so far referred arc changes 
which affect Isolated stars or groups of stars, but which 
do not occur at least to a sensible extent, in the gener¬ 
ality of stars 

I come now to the changes of position due to the 
earths orblUI motion which, on the other hand may be 
expected to Influence all stars in common Pven where, 
ns in the cases I have already spoken of their Influence 
Is obscured by orbital motion within the system, when 
once this orbital motion has been thoroughly examined 
its laws dcsluccd, and due allowance made for it by com 
putatlon we ml^bt exivecl to And the effects of the earth s 
motion still apparent 

The earth in its orbit round the sun approximately 
describes a circle of 1U6,000 000 miles In diameter and Its 
snccessive positions In space at Intervals of she months 
are separated ftxim one another by this extent But 
experience has shown that reeurrlng chaofes In the 
relative poiitioDS of the stars, as vknM at istervaU of 
six months—that is to say, from t«o dlffeseat points of 
the universe separated by this vasl i!tftalira»^e«n only be 
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detected In the case of a lUnltrd number of stars, and 
then only by the application of the most delicate methods 
of measurement specially designed to bring these changes 
to light 

To the Cape Observatory and Its former director 
Henderson (1832-4), belongs the credit of first producing 
trustworthy evidence of the existenre of any fixed star, 
for which tiiese changes could be utimlstakAbly detected, 
and which therefore, was not too remote from tlie solar 
Mstein to ]>ermtt of Its distance lieing at least roughly 
determined in comparison with the diameter of the earth*’i 
orbit Henderson s discovery has since been fully con¬ 
firmed hy later observers and other stars Itkelv to yield 
tanglhie results have now been examined An Illustrative 
however of the evasiveness of the quantities sought, and 
the excessive labor by which only they can be derived, 
though the problem of stellar distance has always been 
in the fon front of astroiiomicul interest and has at¬ 
tracted the ntteiitlun of several able observers, the iium 
l»er of stars for which well-dcb rmlncd parallaxes liave 
been puhlished up to the present da\ does not exceed 
some This nimdier Is quite insignificant in comparl 

son even with the number of stars visible to the naked 
c\e without telescopic aid Moreover Mie stars Invest! 
gated have been In general, selected on the grounds of 
some a priori probability of their possessing a measur¬ 
able parallax cither on account of appurc-Ut brightness or 
on account of thiir large apparent motion and for this 
reason they cun scarcely l>e regardcnl as topical of the 
generality of stars 

In order then to gage the depths of tlie visible uni¬ 
verse it would apfiear imperative that our base line must 
In some manner be extended The distance of 186,000 
000 miles through which we arc c-urried in the cxmrsc of 
a single half year hy the orbital motion of our planet 
round the sun is so small In comparlHOn with Inter 
strliiir distances as to give rise to changes In the apparent 
relative positions of stars which, except in the most pro¬ 
nounced instances are so insignificant In amount as to 
defy detection even hy the most refined processes of 
mcHNurcmcnt wc possess 

How then can such an extension of our base line bo 
attained? 1 have already pointed out tlwt the so called 
fixed stars are not truly “fixed,” but that on close ol>- 
scrvatlon It Is found that each star has nn n])parent mo¬ 
tion either |>c.cuhar to Itself or shared by other neigh¬ 
boring stars which with It constitute an Independent 
system I refer primarilv to the visible motion transverse 
to the line of sight 

Tf then our sun, as we may reasonably suppose. Is itself 
u member of the stellar universe it may lie anticipated 
thnt it too will not be at rest, but will be moving forward 
In space and the visible motions will be those due to the 
comblnefl effects of the motion of tlw sun unci stars 

Thnt the apparent motions of the Htars were not en¬ 
tirely fortuitous but that they could nt least partially 
l»e CO ordinated throughout the sky as the visible manifes¬ 
tations of a single phenomenon, vie u translatory motion 
of the sun with its system of planets through Interstellar 
space was first ^wlnted out hy Sir WHltam H« rschel who 
further indicated that the point of space to which this 
motion was directed was situated In the constellation 
“Hercules* 

Before proceeding to the further consideration of this 
solar motion I wish first to point out lo you how Its ex- 
Islcnce at once suggests a nK'ans of “extending our base 
line for the purpose of gaging these Interstellar depths 
I have refrained from any numerical eatlinatcs of the 
amount of this motion as this Involves phltoRophical qnes 
Mons into whUh I do not derire to enter to-nighti but In 
order to fix our ideas It is necessary for me to give you 
some notion at least of the order of magnitude. It 
is now poosthlr to state with some certainty that the 
speed of the sun's nmtlon relotlvely to the stors m a whole 
amounts to about twenty kilometers per second, and that 
the space traversed In a single day therefore amounts to 
rather more than 1,000 000 miles, that In a year to about 
400,000,000 miles Thus the stars, as seen on two oc¬ 
casions a year apart may he considered as viewed from 
two points In space separated by this length, and It only 
requires lapse of time in order to Increase the length to 
an abnost indefinite extent 

The great scheme for the photographic mapping of the 
heavens at present being carried out on an exteostve scalf 
by means of the co-operative efforts of the leading ob¬ 
servatories of the world will shortly furnish a highly oc 
curate delineation of the skies as seen at the commence¬ 
ment of the twentieth century This alone has called for 
concentrated effort extending over some twelve yean at 
least, while It would even now scarcely be safe to say that 
another ten years will see Ha completion. An immediate 
repetition is scarcely to be contemplated, though a sub¬ 
sequent repetition at some future epoch, which may be 
agreed on by astronomers, forms an etsentlal part of 
the programme as originally introduced. 

When this scheme is completed hi Its entirety very 
ample data will be available fur the discussion of stellai 
dlfitrfbution by the methods 1 bare suggested to you. 

In the meantime, however, In such tentative attempts 
as have been made to fathom the secrets of the unSverM 
by roeans of the study of striUr proper notte, U bai 
been neeessary to rely on early recorded eiaet obserra* 
tions It will be clear from what I afveg^ «x 
plained to you that it U the cariiest trUstssoftity tawM 
hi eomparim with th* mm jop-hHUty 
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SOENTIFIC aMEMCAN SUmfillKNf !k 1141' 

The Formation, Growth# and Hahit 0t C^ifyfrtafei 

Modern Views of Crystallo|(reph9>' 

By Paul Caubert, D Sc, Asaiatant In Mineralogy at tHe Natural History Muaeum|(^Parla 


A ctt\HTAi uruuBcs tho interent of the observer ncA 
ouly by I he rtgularlty uf Ub foinis the perfection of 
Its Burfacefl and anglefi Us transparency and its brll 
liauey but also by the manner In which It growa, 
heals its wounds is dissolved and modilled under the 
Influence of the Inclosing medium To some authors 
the crystal from ceitulu points of view appears 
unalogntis to IIvIdk forms and seems to undergo a 
sort of evolution 

Its formation Its growth the variations of the faces 
under the Influence u( the Inclosing medium have 
boon the objett of numerous researches which have 
greatly modlfled our cont options regarding them The 
purpose of this article Is to show the present state of 
our knowledge concerning those diverse and Interest 
Ing questions of crystal logony 
I 

As early as the seventeenth century I^tuwenhoek 
who exHiiiioed under the microscope everything that 
In his time lent lUelf to this line of observation fol 
lowed the formation and growth of the crystals of 
various substameu (as sugar tartar sea salt etc) 
Ho was led to conclude that the cubic crystals of sea 
salt aro fonned of other minute cubes themselves 
made up from cubes the existence of which one has 
to accept through analogy with what is seen since 
they are Invisible under any magnifying power 
Later Baker l^ermilller and others also examined 
under the microscope the branched and varied forms 
that appear when a substance crystallizes on a sheet 
of glass but it Is to Nicholas Lo Blanc that we owe 
the first systematic and effective researches In crystal 
genesis and particularly in the variation of the form 
In his very Interesting work De la Crtstallotechnle 
he gives methods for the preparation of crystals and 
In particular does ho set forth the process of renew 
tng the solution of feeding the growing solids that 
they may attain a relatively considerable size 

In what form do wo see the crystal with the aid of 
the highest magnifying power? Does U present from 
the first the form that it will have later? The blol 
oglsts were the first to take up the matter of the 
formation of the crystalline germ that It, of the 
form which It presents at the ImsUot when It first 
becomes visible and most of them have admitted the 
existence of an embryonic state or a state In which 
the constitution and form are different from that of 
the C 4 ‘y 8 tBl properly called although this Idea baa 
been contradicted by Frankenhclm to whom we owe 
numerous crystallogoiilc observations Vogelsang In 
1867 took U up again and made numerous Ingenious 
and varied experiments to show Its <orrectnesa His 
observations are generally exact but bo has uufortu 
nately misinterpreted them To show the embryonic 
slate of the crystal Vogelsang tried to make the 
bodies crystallize under special conditions with the 
purpose of retarding their formation so as to enable 
him to observe all the steps of development With 
this purpose In view he added to sulphur solution a 
viscous body Canada balsam There were produced 
little spheres to which Vogelaang gave the name of 
globulltes and which were thought to represent an 
embryonic stage These globuMlos unite to form par 
tlcular groups each of which haa received a special 
name and at the expense of which the crystal would 
be produced only at a later stage 

Moreover Vogelsang rests hla experimental re 
searches on observations made with crystallites of 
varied forms existing In a few rocks rich In silica and 
more or less vitreous and In the slags of blast fur 
naocB but as was later shown by M O Lehmann 
who made numerous researches on the formation of 
crystals these globulltes are but drops supersaturated 
with sulphur and consequently’ have nothing In com 
roon with the crystalline state 

Brame as well as Vogelsang studied sulphur but In 
a molten condition He observed little supermelted 
drops (utricules) to which he attributes a consider 
able role in crystalllzatton HU Ideas differ from 
those of Vogelsang but nothing In hlg experlmenU 
substantiates the existence of an embryonic state. 

The observattons of H 0 Lehmann have shown that 
the crysUl poesesses from the beginning a form 
Identical with that which ft baa when it has attained 
Urger dimensions T V Richard and B1 H. Arcbl 
bgld have employed the cinematograph to follow out 
tbs formation of the orystal and obtained only figures 
of ooropletely formed Individuals. 

1 myatlf bare made a great many experiments, and 
hare always found that the first visible particle bad 



all the luoporties of the orystal It is nevertheless 
not tu bt^ dlapulf>d that in some cases there takes 
pla<o what Vogelsang and hia predecessors have ob¬ 
served with sulphur or other bodies but who worked 
with supersaturated drops or amorphous particles or 
little spherulltee of unstable form which later under 
went modifications into more stable forms and the 
normal development of which can then be followed 

Nevertheless la spite of the observations of Frank 
enhelm 0 Lehmann and others the Idea of the em 
bryonic state of the crystal has not disappeared from 
science and the hypothesis of Vogelsang, supported 
by I>e Schoen Cartaud and others rating on mUln 
terpreted observations still finds some credit. 

IL 

When the crystal le once formed—that Is, becomes 
visible under the microscope—how does it grow? ScY 
oral cases may be presented First the mother liquid 
U In a state of rest, the cooling or evaporation U ex 
tremely slow, and tho crystalline particles are buUt 
lip by diffusion alone In this case the growth Is too 
slow to be constantly followed under the microscope 
In tho second case the liquid is cooled or evaporated 
with such rapidity that the quantity of matter da* 
posited on the crystal produces an enlargement micro¬ 
scopically visible Movements in the liquid are 
thereby set up It is an established fact that currents 
called currents of concentration passing over a 
crystal deposit a thin coating of substance followed 
by a second and so on until for example one can 
see on a crystal of lead nitrate having a diameter of 
half a millimeter as many as twelve of these succes 
sive layers deposited If the process were suddenly 
interrupted and the crystal examined any observed 
fate would not be a plane but would show a sort of 
step arrangement of which the highest step would In 
dicaie the point of contact of the current of de¬ 
position 

These successive deposits have no interspaces and 
the crystal may be perfectly transparent If the 
crystal of lead nitrate Is however subjected to the in 
lluence of two or of several currents of concentra¬ 
tion the corresponding coatings laid upon it start 
from different points in the periphery and may npt be 
of the same thteknesa Ordinarily they do not Join 
exactly at their point of meeting In this way are 
then produced inclusions and the crystal Is no longer 
transparent but becomes milky On a glass plate It Is 
easy to produce at will a transparent or milky crystal 
nf lead nitrate In the experiment It is necessary to 
agitate tho crystal very slightly with a needle In 
order to subject It to the Influence of one or several 
currents 


tained in the case where the orystaUlMUon was rapid 
persist with more or less extensive deveiiKpinent, hut 
It may be otherwise in the case where the faces are 
modlfled by the regular abaorpUtm hy the crystal dur 
ing the growth of foreign matter added to the mother 
liquor This fact la easily made evident, as t have 
demonstrated by adding a little coloring matter 
Rome de 1 Isle and BemJard have obaenrad that the 
crystals of sodium chloride formed In urine are regu¬ 
lar octahedrons Instead of cubes such ss crystallise 
from a pure mother liquor Vanquelln and Fourcroy 
showed later that this curious modlfloatlon la due te 
the urea preeent Boydant also eatabUsbed a few 
phenomena of the tame class and tried without luo- 
cess to ascertain why the mere presenoe of a foreign 
substance can be thus effective 
P Curie developed a remarkable and attractive 
theory which apparently fumlahed the key to this 
curious modification He clalma that the oaplHary 
action existing between the liquid and the crystal in¬ 
tervenes an effect varying with the nature of the 
facea belonging to the diverse forms and with the na¬ 
ture of the liquid. Basing his belief on Gauss's theory 
of capillarity he concludes that such faces develop or 
require the minimum expenditure of oaplUary energy 
The dominant forms must consequently be oon 
dltioned by those faces the constant capillarity of 
which is the least The addition of a foreign tiU>- 
stance altering the different capillary constants may 
consequently Induce modlfloatlons of form 
It appears Indeed that the capillary forcec must 
act, but up to thle time there Is no fact known which 
proves that they Intervene suiBciently to modify the 
forms in spite of the experiments of M Berent car¬ 
ried out in the laboratory of Bobneke moreover, I 
shall describe later an observation showing that they 
are without Influence 

IV 

The crystals of one substance rarely form synchron 
ously with those of another dlteolved In the same 
mother liquid and It Is on this property that chemists 
base their action when they attempt to purify bodies 
hy repeated crystallisations but there are exceptions 
ss in the well known coloration of hydrated nitrate of 
strontium by extract of logwood which was ac 
complUhed by Senarmont Since then If Lehmann 
and I have proved a few other cases of coloration of 
crystals by artificial organic dyes 
By making use of tho artificial coloration of crys¬ 
tals so as to Indicate the presence of foreign matter 
which has crystallized with the colorless substance 1 
have been enabled to show that the absorption caused 
modification In form 


These concentration currents produce other pe¬ 
culiarities (vicinal faces etc ) which it would take 
too long to describe in detail I shall confine myself 
10 calling attention to the influence they may have 
upon the faces of the crystal The Introduction of 
matter to one face only of a crystal causes It to de¬ 
velop unequally and since all crystals of the same 
bath or magma are not influenced In the same way 
they may present a number of different forms The 
crystals formed at the bottom may be different from 
those which are deposited on the side walls or at the 
surface 

III 

If these concentrattOD currents can completely 
change the habit of a crystal by producing elongation 
In one direction the nature of the faces Is not mod! 


The absorption of foreign matter by crystals in pro¬ 
cess of formation Is accomplished In two different 
ways First the colorldg matter enters Into the com 
position of the crystal whatever may bo Its degree oi 
dilution and is shored between the crystal and the 
liquid second the coloring matter Is taken up by 
the crysUI only when the liquid becomes saturated 
The two proceaess may go on simultaneously The 
study of certain properties of colored crystals par 
ttcniarly polychrolsm and the law of division shows 
that the coloring substance In the first ease Is found 
In the crysUl In the same sute as in ths liquid, in 
the second on the contrary the coloring matter is in 
the crystalline state and we have to do then with 
a regular grouping of the crystalline particles of th« 
colorless substance with those of the coloring ma- 


fled an octahedral crystal always appears in octa¬ 
hedrons But there are two other Influences which 
modify the faces One of them is the rapidity of 
crystallization the other the constant absorption of 
foreign matter by the crystal^ In propeM of growth 
Still other factors may intervene, but they are only 
Indirectly <^noemed 

It has long been known that crystals formed ^apMly 
possess simple faces, while those which have ^wn 

slowly are more complicated Thna In nature* how«v<sr giving crystals of 

crystals rich in Ineluskoui someilmss of large slisri^e crystals of the nitrste are 
are poor In faces while the small crystals of the same 
substance but transparent, are foasrally limited by 
a large number of faces. These differenoee ere due 
to the rate of crystallisatfon the infiueaos of which 
has been known by the expsrlnMSte of Fraakenhelm, 
teooq de Bosbaudran O lehmana, and myself In 
rapid orystailtsatlon the crystals haas flwss with sim¬ 
ple symbols in slow crystsittsatlon theca flame simple 
faesB persiet, but the an^ss sM edfsp hips 

tronoated^ and berered, giving rtts to’imw ffeoeti, and 
I have shown that In eertain 
their appsaranee always In the 
ing rates of oryitaiiiiatlen th# dodifmmt forms 



terial added to the mother liquor 
Leed nitrate is colored by methylene blue In the 
second manner It sppears in ouble crystal with the 
triglyphic strlw of pyrite instead of in octahedrons 
The modifications in the crystals of this salt pro- 
doeed in a mother liquor which holds methyloBe blue 
in soluUon, show that capillarity does not intervene 
to produce them. Indeed, in a solution depoaltlni 
lead nitrate and saturated with methylene blue, with 

this latter subetanee, 
are not at all modified 
flUr fire in ootfihedrone and colorless, but as soon u 
the coloring matter to erystames sywohron- 

onely with them the cube faose appear and finpUy arc 
formed to the axduidon of all others, Nmrt|olees, 
the tarffioe tenslcm can not have besh nbanji^ phioe 
the quanuty b£ amHufnt blue haa vemajhiSd J^^apase 
In seluUon. In tntemetfng fact is thp tssMb^ ^ 
shfiorptioo oC jihs fomlga mattsy M 

tr ti* mom mm f 

1oeteMtml taew#f iMl pM ww tit, 
aMOiflM, khN to iMt an 4«pMlto4. tort oOy m m 
m m toite m m pm m to m Muimtmm 

m u tm irim mkiim 
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^ ScffiWRPlfi AlWMpMi smumstrr ho, im 


ia «i«Miis kaqnrtt m 
U0toti»«rfi«Wettry«Wt o£iU^ 

MM n Ift oMr wUcH Morb M foMlga 

m»lt^ irtildi wlU 4bf«l0P 

tiM ^M vbUb Mt oomM to mind !• tbnt Um 
moUrwHir ittnetm of M oiTotnl plM on Importnnt 
Mt Itt tltfi djmcbronoiu erTotnUtntloa It 1« not 
■o nt nil. difloroiit forotgn lutot&noeo may be nb 
•orbnd by dlfforent fnoea and in auob oasei the habit 
of thn cfyetal la de|>eiid6iit on those dlTerse substanoes 
If one MOMS the ootorloM snbstanoe to orrstalllsa in 
a noliitioil OOtttalninf two colors each one slrlna 
(Mraoterlstlo forms the erystalllsationa thus obtained 
will be the two combined forms so that one and tbe 
sMhe crystal Is compoaed of pyramids or of prisms of 
different colors Thos the crystals of urea nitrate 
colored by methylene bine and pleiie acid show If 
the crystalllutlon has been carefully conducted yei 
low triangular prisms corresponding to the faces g 
and h and blue triangular prisms corresponding to 
ths prismatic faces m of the monocllntc system 

Not only may foreign orystalUne matter he absorbed 
but also the llQuld matter added to the mother liquid 
and eren the molecules of ths latter may also pass 
regularly Into the crystal to modify its form f hare 
been able to show this fact by crystallising pbtballo 
sold In a solution containing ethyl alcohol' This ex 
plains why a crystal obtained from different solrents 
may show different faces 

Consequently a cry«tal retr pure In appearance 
transparent, and without Inclusions may contain for 

>To show tbls, It li enonffa to tsbe s colored Hq Id b t 
with the txccptlon of bromld* then !■ no lUiutd which hsa n 
proper color at the ordlnarr temperatnre 


g|«n MftttMi In tiM MM where it k tbe moUer 
liquid kbiob k abw u be d Ik purlMUon k Impoanibie 
Tbe solreot most be changed. 

Whan the erystak of a determlnad suhstanoe ob¬ 
tained from tnEO different eoluUone do not present the 
same forma tt k Inoontrorertihk that In ona of the 
caaea. perbapa In both eaaaa alnoe wa do not always 
know the form of tbe pure crystal there hu been ab¬ 
sorption of the moleeulee of the mother liquor Some¬ 
times It U the water which is absorbed and this water 
has been ranarded as water of orystalllsatlon or as 
water of etmatltutlon according to the temperature 
at which It k drlren off 

When purification Is attempted by reorystalUiatlofi 
If the foreign substance wbtob passes Into the crystal 
la present in email quantities In tbe mother liquid the 
first or the last crystals formed according to the mode 
of synohronoui crystallisation will be tbe purest In 
case there is a division of the foreign matter between 
the crystal and the liquid If the coefficient of Its solu 
blllty in tbe crystal and the liquid are known the 
number of oryitaUlutlons demanded for the purifica¬ 
tion of the crystals may be calculated under proper 
conditions 

V 

The natural crystals appear In such varied habits 
that before Rome de I Isle no one could see the con 
itanoy of fbrms and tbe genius of Hauy was neces¬ 
sary to Mtablkh thalr derivation It Is known that 
ordinarily tbe crystals of the same deposit and the 
same generation are identleal and that those of sue 
cesslve deposits or generatloas may have different 
dominant forms All these differences may be ex 


plained by tbe rapidity of crystalUsatlon but espeol 
ally by the oonstant presence of foreign substanoes 
Unfortunately It Is dlflloult to determine the nature 
of the Utter since the results of analyses made up to 
the present time have little value In solving this prob¬ 
lem Indeed a very small quantity of matter k re¬ 
quired to modify the forms of a crystal sometimes an 
amount even less than one one thousandth of the 
weight of the latter la sufficient 
In every case whether we have to do with natural 
or artificial crystals we need to determine their form 
In the pure state a forn which Is constant and which 
I have called fundamental It may be distinct from 
the primitive form choson by crjatallographers 
In closing I shall observe that tbe substances pre* 
pared in laboratories seem rarely to show the numer 
ous modifications of form so freq lent In the natural 
crystals This Is due to the fact that tbe artificial 
crystals are prepared almost always in the same man 
ner with the same reagents and consequently with 
the same foreign substances In the mother Itq lor In 
nature on the contrary as tbe analyses of mineral 
waters show the composition of the solutions which 
deposit the crystals of a given substance varies from 
one region to another as much In the quality as in the 
quantity of the different elements dissolved But all 
crystals do n t lend themselves with the same facility 
to these modifications of the fares and Just as there 
exist In naturo b lies like alclte which poes^tn the 
most varied habits there exist also artificial com 
rounds the crystals of which may appear in a great 
number of forms depending on the condition of 
crystaIHratlon ns for example phthallc acid meconte 
aci 1 nitrate and oxalate of urea 


Lord Morley on Science and Literature 

Association with Science as a Literary Asset—The Literary Shortcomings of Scientific Men 


An eloquent address on language and lltera ure 
was delivered on January 27th by Lbrd Morley of 
Blackburn as president of the Bngllsb Association 
Parts of the address dealt with tbe relation between 
science and letters with particular reference to the 
use of scientific knowledge in poetry and tbe antltb 
esis between documentary fact and artistic style 
Science alms at concise and truthful expreasloD and 
while Lord Morley testified to the value of its tnflu 
enoe upon literature be doubted whether scientific 
ideas bad inspired even Tennyson to the beat verse 
whether the desire for fact scientlficaily recorded Is 
not a mlafortune in the treatment of modern history 
and whether concentration upon scientific truth has 
not a deadening effect upon emotional conceptions and 
pleasures 

In commenting on the addroM Nature remarks 
Lord Morley 8 tribute to some scientific master t 
clear and simple exposition resigns s to his subse 
quent conclusions Keats could not forgive optics for 
robbing the rainbow of Its wonder and mystery and 
Lord Mo ley seems to suggest that the literary art 
which deals with scientific studies and results Is not 
of the highest But poetry Is Imagery and new Im 
ages of Nature are made possible by every discovery 
of the attributes and meaning of the things around us 
The poetry which neglects advances of natural knowl 
edge becomes conventional In form and substance 
concerning Itself only with the wonders of childhood 
because it does not understand tbe higher and grander 
mysteries which science has failed to penetrate His 
tory it concerned with the accun ulatlon and con 
sideration of facts with the view of arriving at cor 
rect conclusions from them and in this respect It 
must be studied by the methods of science though the 
human factor makes tbe problems more difficult than 
when material things only are involved There la 
however no intrinsic rsason why Qtbbon s majesty of 
historic conceptions and the symmetric grandeur of 
his design should not be combined with such great 
learning as was displayed by Lord Acton Accurate 
knowledge must surely not be considered as antithetic 
to perfection of style 

'The Instance of Darwin s Io« oi Interest In poetry 
and music provss little A wide search through the 
biognpbles of distinguished men of science will only 
rkvetl two or three cases in which devotion to studies 
of Hkiure has resulted In the atrophy of Mthetto fao 
ttltlea. Cfiose oonosatratlon upon any particular sub- 
jsot often leads to Indifference to the alms and work 
at others but this la u true of art, or poetry or 
musk AS It k of sdtnos There is less reason for be- 
Uertng that the man of setsnoe has uauatly no taste 
for lUsratiire noisle or other forms of refined and 
ImsglnAtive expremton, than there is for oonoiudlng 
tilAt ATtlgtA mwldiuouA |M isofiU have no Interest in 
Ilk attsniMr* ^ hAtHMl <>hkets and phenomsna. 
If sotshoi and dosttmsiuk^ s(vldsnoe era respoaudbls 
lor Ab Age of pnosp M khoMhietlk posts Uam hssa 

^ 


n hlLvemeuta of aclence These are they who hav 
ing never entered upon scientific pursuits are to use 
Herbert Spencer a words blind to n ost of the poetry 
by wblcb they are surrounded 

Subjoined are some extracts 

Let me offer a few words on tbe ^ects of the re¬ 
lations of letters and science We may obviously date 
a new time from 1860 when Darwins Origin of 
Species appeared and along with two or three other 
Imposing worhs of that date launched into common 
currency a new vocabulary We now apply in every 
sphere high and low trivial or momentous talk 
about evolution nat irml selection environment he¬ 
redity survival of the fittest and all tbe rest The 
most resolute and trenchant of Darwinians has 
warned us that new truths begin as rank heresies and 
end M superstUions and If he were alive to see to¬ 
day all tbe effects of his victory on daily speech per 
haps he would not withdraw hU words lhat great 
controversy has died down or at least takes new 
shape leaving after all is said one of tbe master on 
trlbuttons to knowledge of nature and lU laws and to 
mans view of life and the working of big destinies 

Scientific interest baa now shifted Into new areas 
of discovery Invention and speculation Still the 
spirit of the time remains tbe spirit of science and 
fact and ordered knowledge What has been tbe effect 
of knowledge upon form or lang age on literary artT 
It adds boundless gifts to human coi venlencss Does 
it make an Inspiring publl for tbe msster of either 
prose or verve? Dsrwln blroself made no pretensions 
In authorship He once said to Sir Charles Lyell that 
a naturalists life would be a happy one If he had 
only to observe and never to write Yei he Is a writer 
of excellent form for simple and direct description 
patient aceumnktion of persuasive arguments and 
a noble and transparent candor in stating what makes 
against him which If not what Is called style Is bet 
ter for tbe reader than tbe fineet style can be One 
eminent literary critic of my soquslntance finds his 
little volume on earthworms a most fascinating book 
even as literature Then although the controversial 
exigencies of his day affected him with a rslisb tor 
laying too lustily shout him with his powerful flsll 
I know no more lucid effective and manful English 
than you will find tn Huxky What more delightful 
book of travel than the 'Himalaya Journals of the 
great naturalist Hooker who carried on fals botanl 
cal explorations some sixty /ears ago and happily Is 
still amonrusT 

Buffon u man of science is now I assume little 
more than a shadow of a name and probably even the 
most highly educated of us know little more about 
him than his famous pregnant saying that the style 
le the man--a saying by the way whkh really meant 
no more than that while nature gave the material 
for narrative It is man who gives the style Tet 
the FreMk to tbk day ootmt him Among the greelest 
of their writers fbr erisr, natty pfMkton. method 
keaTMAs In sekntifio Mp tsttl sn ef inkMiAd nmtnre 
AkM wtth mAjsitk glfls eC intml eto q nenM. Then 


com B the grea Bt f all Whatever tbe decision may 
be au to the value of Goethe s sc e itific contribution 
hfn at Ipsh ia certain that his Ir tbe most won 
dro B tho n j e ase of a u an who united high 
original b lent lie power of n Ind with ransoendent 
gifts in flight force and beauty of poetic imagination 

As for ft iento and the loots oi ly the other day an 
attractive little book published by* Sir Norman Lockyer 
shows how Tennyson tbe co poser of verse unsur 
passed for exquisite muelr tn o r English tongue yet 
followed with unflagging li terest the problems of 
evolution and all that hangs upon them Whether 
astronomy or geology—terrlb e muses as be well 
might call them—inspired the belter elements of his 
beautiful work we may doubt An English critic has 
had the courage to say that there in an Insotubte ele¬ 
ment of pros© In Dante and Tennyson bss hardly 
shown that tbe sclentiflc ideas of an age are soluble 
In n usical words Browning his companion poet 
nearly unlve sal In his range wan too essentially 
dran atlc ( o Independent of the scientific Influences 
of bis day too careless of cxi reftslon to be a case 
much In p lut Tennyson said of him he had power 
of intellect enough for all of them but be baa not 
the glory of words Whether he had or not science 
was not responsible. 

I should like to name In passing the English poet 
who in 1 owell s words has written less and pleased 
more than any other Gray was an Incessant and a 
serious s dent In learned tongues and his annota¬ 
tions on the System of Nature by Linneus bis 
contemporary bear witness to his Industry and 
minute observation as nat rallst 

In prose fiction was one writer of commanding 
mind saturated wltb the spirit of s lence Who does 
not feel how George Fllots reatlve and literary art 
was Impaired and at last worse than impaired by 
her dally associations with science’ Or would It be 
truer to say—I often thought It would—that the do 
cllne was due to her own ever-deepening sense of the 
pain of the world and the tragedy of sentient being? 

Let Ui look at the invasion of another province by 
the spirit of tbe time The eager curiosity of all these 
years about tbe facts of biology chemistry physics 
and their laws has Inevitably quickened the spread 
both of the same curiosity and the same respect 
quickened by Qerman exampio for ascerUlned facts 
Into the province oi history Is tbe p ire scientific 
impulse—to tell the exact truth with all tbe necessary 
rMsrvatlons—easy to combine with regard for artistic 
pleasure? 

The English writer of our own immediate time 
with tbe fullest knowledge and deepest understanding 
of the fact and spirit of hlstwy would I think be 
pronounced by most critics wtth a riifht to Judge to 
be the late Lord Acton Actons was a leading case 
where knowledge and profundity was not matched hr 
form HU page la overloaded he U often overaubtle 
be has the tanltr-or shall X call tt ths literary crime? 
—of allnatreneM and Indirect reference—he Is apt to 
put to hla reader a riddle or a poeer and then to leave 
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lilin iu tho lurch Hare Is Acton■ own acc*ount of 
tho hluloiiane direct debt to the metbodi of science 
If men of Bcionce owe anythlug to us he says, we 
may learn much from them that is essential For 
they ran show how to test proof how to secure full 
iicHB and soundness In Induriton bow to restrain and 
employ with saMy hypothesis and analogy It Is 


they who hold the secret Of th« myitetious ptoporty 
of the mind by which error ministers to tnith» and 
truth irrecoverably prerails’* 

Whore the themes and Issnes are those of sclentlflo 
truth that prose should be unemotional ts natural 
Everybody knows Darwins own account, bow as 
the laborious years pasted he so lost his taste for 


poetit that ht oottld kwt andiiiv to tead a word |l 
it, Bhabatpaara beoaipo io dull tt aanasated htfl4 anA 
mosto sht him tbthhll^ too w»t«ftleanr o* what ho 
had been workiat at, tnatead of gtrUMT him ^leaahra. 
If an this loss was ^ prtoe of ream of Craltftil con 
oentratlon in the matter, Who can irondtr If tha ad 
entlfto and documentary ate is an ace of proeef 


The Air-braKe as Related to Progjress in Locomotion- 

The History of a Great Invention 

Dy Walter V Turner Chief Engineer. Westin^houae Air Brahe Co, Philadelphia, Pa 


II 


J(U I >T If M lOI ^T*^ JN THA IV HKAKF Al I AHATUS 

i Ml- t\pi(al brsko equipments whkh have been men 
lloiKd namely Straight air plain automatic quick 
a( tlmi nutunmtlc and tho high Bi>eed brake mark 
(l) 0 ( bn during whk h tha respective equipments were 
(U(h Kbit to successfully meet the traffic requirements 
< xlsllnfe for llip greater part of the iierlods during 
wUlt h th(y 'Atrc suprfme but as the demands of serv 
ko betamt steadily more severe each In turn gave 
way to Us successor the Improvid equipment in each 
tase h(ing In Its turn satisfactory for such a time as 
the (ondlttouH which brought U Into being wore not 
guatiy ( hanged 

Tills giowih it win bo not» d was along lines of 
Improving tho degree of efficiency of the fundamental 
ruiKtioDH of tho original plain triple valve either by 
increasing the air pressure carried for braking pur 
puHis or by tho aid of additions to the valve structure 
Uh( If or by the atiachineut of additional devices to 
existing apparatus or by combination of two or more 
of the (xpedients just mentioned 

With the high spied brake the practical limit to 
Improvenient along such lines was believed to have 
been reached For some time Utile or no improve¬ 
ment was thought posslblo and this was Indeed a fact 
so far as further progress along lines previously fol 
low id was cnnceinpd for two reasons (1) About all 
was then 1 h ing obtained from the old type of brake 



Oontlnued from Bupplomant No 1840, page 314 

trains there were of course Increased number of 
parallel tracks and frequency of trains These always 
brlug with them braking problems quite as dittoult 
of solution and as necessary to be solved as those 
which preceded them particularly as the tendency 
Is to neutralize or lower the value of many of the 


Capacity has Increased In the lut twenty years 
from 40 000 pounds to 160,000 pounds 
Pa$9enger Trains —Schedule speeds have Increased 
from 30 miles per hour to 66 miles per hour 
The energy contained In a hvecar train of oars bar 
Ing an avarage light weight of 30 000 pounds per oar 
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PASSENGER CAR 


Fia 11 -AMk RICAN 'lYVh. OF LOCOMOllVK 1870 

that could bo gotten from It with the mochanism and 
ariaiigiinent of apparatus then existing (il) New 
c( ndltlonfl requiring moro speclallwid apparatus and 
rtllufmciit of the Bur\lte and emergency features of 
thtt brake as well as of tho safety and protective 
features btgan to develop with a rapidity which made 
It evident that a turning point had been reached 
Au a maitei of fud It was rapidly becoming ap- 
part lit not that the airbrake had advanetd relatively 
to the nquirtluentB but that it had not k«pt pate 
with the dtvclopnKntB of locomotion In other words 
that t VLii tho nioBt efflt lent brake of tonlay is at Its 
bout nut ahl( to lontrol and stop a train in tht same 
dlHiunct as when the weight and length of tho train 
was loss than one-fourth of that to-day That we havo 
done as well as wo have will bo appreciated when It 
Im (OiiHldered that the length of the trains and the 
volunu of air employed have rendered this vastly 
mori difficult as to service control and the weight 


fQ< tors involved in producing and realizing retarding 
forces 

It Ib difficult for one who has not given the subject 
(urefiil thought to realize the great changes In rail 
road equipment and operative nqulrements which 
have taken place slnco the introduction of the air 
brake but it is only necessary to review briefly these 
past and present conditions in order to appreciate the 
ntr < Bsity for a similar development and Improvement 
of the apparatus used for lontrolllng trains under 
those new conditions 

ihe following comjiarative tabulations comparing 
the conditions existing from 15 to 20 years ago and 
those of to-day with regard to extent of territory cov 
01 ed capital Involved traffic handled and so on will 
perhaps illustrate the conditions that now have to be 
faiod better than the mere statements which have Just 
been made 

Railroad Development From 1889 to 1909 


running at a speed of 85 miles per hour, U 6X00,000 
foot pounds of cars having average weight of 1X7 000 
pounds running at 65 miles per hour It is 90 000,000 
footpounds or nearly fifteen times as much 
freight Trains—Train length has increased from 16 
to 130 cars total weight has Increased from 300 to 
4 500 tons and In certain places In the country os high 
as 6 OOO tons 

To take an actual example Illustrating what Is in 
volved In the handling of a modem high-speed pas¬ 
senger train the following figures are taken from 
the official report of the Emergency Brake Tests oar 
Tied on about a year ago by the Lake Shore ft Mlchl 
gan Southern Railway near Toledo 

Lake Shore Emergency Brake Test. 

WelghU 


Miles < f iim 
MU f. f trKik 
Nh i 

1 a H I K tr ariu 1 
J Mih frilyht carrl I 
!,< < moth n nuinl r 
VrHjrhl rs ntniltr 
tiiill y iiiiintH 
K i|l Mtffi uiu| n 'll! I) 
ruihvjiy 


IHHO 

1009 

Iricrfifl®*- 
1 r Ceni 

IMOKC 

INS 

U 

l,l6yQH 

'nn<ioo 

3 IS 

$ 800^40 000 

in fiON n u(x) 

03 3 

*12 1 1 ijno 

Hsa 

w a 

r39«ii)(x)ii 

1 -awixiuiKto 

1 n a 

9V(W 

n i«u 

107 0 

HS9 8S& 

s in iw 

154 H 

IM 43 

I ruiioo 

no 2 

«.W0’'S&504 

|i oocienmuo 

157 4 


DUIXIO 



Types of vehicles used 

Pounds 

Tons. 

Locomotive—Pacific type 

388 000 

194 0 

Buffet car 

149 000 

74 6 

Dining car 

140 000 

70 0 

Sleeping car average 

126 000 

63 6 


Energy In Test Trains 

Make up of train 2 I-ioco —10 Cars 1 I^o —6 Cars 


/ocoffioiiKia —Tho weight on drivers has increased 
since the air brake was Invented from 25 000 pounds 
to 400 000 pounds 

Tho drawbar pull of locomotive has increased since 
the airbrake was invented from 10 000 pounds to 
100 000 pounds 

The total weight of locomotives at tho present time 
H as high as 700 000 pounds 


Train weight—pounds 

2 068 000 

1 180 000 

Train weight—tons 

1034 

690 

Energy at 40 M PH 
foot pounds 

IK 816 000 

66 595 200 

Energy nt 40 M P H 
foot tons 

68 408 

83 898 

Energy at 60 M P H 
foot pounds 

262 836 000 

149 839 200 

Energy at 60 M P H 
foot tons 

131 418 

74 0X0 

Energy at 80 M PH 
foot pounds 

467,264 000 

266 380 800 

Energy at 80 M PH 
foot tons 

233 683 

183 190 
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(whkh liivolsi i many factors) to tho extent that It 
would requlic ut Iiast twlct the distance In which to 
stop if the old hra^ hud to l»e used with present-day 
(ondltlouB * 

In addition to ihe im reasod weight and speed of 

f th M'ihiinlrfll nad BoglDiHr 


1 r 
lug Ht 


Tit'll nt tho isp thih 
tl lit 


Working steam pressure has Increased since the 
air brake was invented from 136 pounds to 326 
pounds. 

Pauenger Cars —Weight* hava Increased from 
20 000 pounds to 150 000 pounds 
Freight Cars—X^lght weight of car has increased 
from 12 000 pounds to 6<h000 pounds 


Kinetic Energy* In Train of 3 LooomotlTes, 10 Cars of 
76 Tons Weight Bach—Total Train Weight, 

X 276 000 pounds, or 1A88 Tons. 

Speed 40MPH 60MPH, 80MPH 

Footpounds 127,811200 X87 576,300 511,344 800 

Foot tons 63,906 143 787 366,6X3 

Figs. 11 and 18 present a tangible evidence Illustra¬ 
tive of both extremes of the locomotive development 
indicated In the tabulations Just glvsa The view of 
the American type of locomotive (Fig 11) represent 
ing standard practice of 1879 can no doubt be recalled 
by many and Is In marked contrast with the enormous 
Mallet Ccmipound Locomotives (Fig. IX) now bsthg 
Introduced for heavy grade service In varlooa parts 
of the country 

Blmtlarly th« progress In passenger car oonstmctlon 
Is graphically Illustrated hr comparing tha typloal 
ptuamkiw ear ot 1871 (Fig 18) with tha modem an- 

rtiM I tn to * MUmTVm, tt aUw. -f—» - 
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Atxth 15, 1911 

Wamn otn (Flf 14). which arc bci&c built 
at tha wmba% ^ 

M Jlfurea which hitT« been givaa report the 
iphyliBPio eoudlUona of pact and pr«Mnt4a3r practice 
is iha appUoatlou of the airbrake hae made thii 
enormoua Inoreate in weight of vehlolee speed* and 
length of trains possible it Is fair to assume that the 
stopping power of the brake should logically be In 
creased In the same proportion so that the stop should 
be no longer now than formerly 
A concrete example will show forcibly Just what thU 
increase in weight and speed means to the operating 


known as the Newark trials (see London Snffincering 
June and July. 1875) the best brake performance 
recorded was by a train of fifteen 21000 pound (aver 
age) four wheel carriages fitted with a primitive 
form of the Westlngbouse automatic brake one cast 
Iron brake-shoe being used on each wheel The best 
stop was made from a speed of 52 miles i»er hour 
the highest that could be obtained la 18 seconds This 
corresxwnds to the performance of 15 5 foot tons (1 ton 
=3 2 000 pounds) of work per brake shoe per second 
In the classic Westlnghouse-Oulton testp which fol 
lowed about three years later the four wheel expert 


onds But to have the same absolute safety under 
modem conditions as existed In 1875 would require 
the stop to be made In at least the same distance and 
time and to stop a 160 000 pound car from a speed 
of 75 miles per hour In 18 seconds would require 69 6 
foot tons of work per brake shoe p( t bo( ond or about 
4^ times that In the case of the Midland train 
(What this would lx. with foui wheeled trucks will be 
appreciated ) Tven if two brake-HhotH per wh« el could 
lx used Instead of one there would still lx over twice 



Fig U —rVlL K TREJCHT TRIll I \ U VI 
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department if it Is to accomplish such an admittedly 
desirable and uecessary result Under the former con 
ditions the factor of safety in train handling was none 
too large and It Is therefore Imperative that we should 
be able to control modem trains under present exist 
ing conditions at least as safely and efficiently as 
formerly To do this for five lOODOO-pound coaches 
running at 66 miles per hour It Is necessary to pro 
vide means for controlling over 106 000 000 foot pounds 
of energy as compared with about 6 000 000 foot 
pounds which was all that the brake of the early 70 s 
was called upon to control with a train of five 30 000 
pound cars running at 35 miles per hour When the 
locomotive used with each train Is considered the 
total energy in the modem train becomes 162 000 000 
footppounds as compared with 9 800 000 foot pounds 
for the train of 1870 It is not surprising therefore 
that the air brake art demands thoughtful constdera 
lion from trained and experienced minds If the rail 
road traffic of t<Hlay Is to be handled with a safety 
and efficiency even equal to that of the days when the 
total energy to be reckoned with was one sixteenth as 
great Here again Is found another close resemblance 
between the conditions of acceleration and dccelera 
tlon for while it It not especially difficult to increase 
the speed of a train from 80 miles per hour to 40 
miles per hour It requires the expenditure of a vastly 
greater amount of energy to increase Its speed from 
60 miles per hour to 70 miles per hour In like man 
ner for any given increase In speed the additional 
amount of work required from the brake Increases 
in geometrical not arithmetical ratio If therefore 
the improvements for the heavier train* and higher 
speeds of to-day permit of stopping In about the samo 
distance as could be done with the brake of forty years 
ago and the train* of that period we should congratu 
late ourselves for having held our own 
The mere power necessary to accomplish this is 
Indicated by the fact that the total maximum force 
exerted by the push rod of the 6 inch brake cylinder 
of the early equipment was 1 700 pounds while with 
the 18 Inch brake cylinder used on the heaviest 
coaches a maximum pressure on the push rod of 
26 670 pounds Is obtainable 
From the forogoiug It will be apparent that many 
features must now be considered which did not oxlst 
when the brake was first Invented particularly on 


mental van used weighed 18 200 poiindR and was fitted 
with two brake shoes per wheel and from 52 miles 
per hour speed a stop was made by the (x per I mental 
von alone In WVa seconds Here the work done was 
only about 9 foot tons per brake shoe per second 
In 1875 the standard passenger coach used on thi 
Pennsylvania Railroad weighed 19 100 pounds and had 
four wheel truck* To stop such a car from 52 miles 
por hour in 18 seconds required only 12 33 foot tons 
ot work por brake shoo per Hecoiid oi loss than that 


as much woik to bo performed by each brake shoe per 
sc< ond if iU( trains of to-ilay at the speeds now a( 
talned In high speed service aro to bo relatively as 
safe ns the trains of thirty years ago I* urthermorc 
tlio uso of two brake shoos pit wluxl Is rapidly hctoni 
ing a nciObsity not only on a((ount (f the great 
amount of woik to bo p(rfjrnu 1 l>y oa h I rake shoe 
but also beiause the I rake sho prosBure required by 
modern condituns of high speeds and hoa\y cais au 
Ixtomlng so gicat that in m rgeiny an h atlons a 



rcquliod of the brake on the Midland train although 
the Pennsylvania cai weighed 18 300 pounds more 
This Is of course duo to the fact that eight brake 
shoes were available to do the work as compared with 
four on the Midland train Contrast with the above 
a modern Pullman car weighing 160 000 pounds and 
having six wheel trucks Assuming that fiom a speed 
of 62 miles per hour that stop could be made In 18 
seconds the work done would be 33 5 foot tons per 
brake-shoe per second or over twice that of the Mid 
land train notwUhst'indlng that them an twolve 



the physical side of the problem For example the 
unottAt of work required per square inch of brake 
shoe aurfpoe 1* vagtly greater This Is a couditlon 
seldom noUoed gad yet of great slgnlOeance. as the 
jfonowtag comparteea wiQ ahow 
Ih ttie report o( due of the earlleai brake trighi in 
the bf «e«flatiqtta brgMi, psado oa the Midlaad 

tMEHmpV WW BMfiHd. la l«fft uiA Sa«» 


brake-shoes to do the work instead of four But mod 
ern express train speed may bo expected to run fre¬ 
quently a* high as 75 miles per hour and to make 
a atop from this speed in say 35 seconds (which 
would be about the best that could be expected ot 
the modem brake equipment) would require 86 8 foot 
tons per brakeaboe per second or not much more than 
when a qtop ot 82 miles per hour Is made in 18 seo- 


luavbr preHBure is bit uKbt to boai n th ^>1 nu 1 
Journals by the brake shoo acting on on Bid of tbo 
wheel only than is ImpoBed by the wclglu i f tt o car 
itstlng on that wheel 

lUo trojucndouB significance of this m i hb is bit 
faintly applet iated by these who have not 1 id oc asion 
to InviHtlgate this aspect of the questicn II last 
lion brake shoe is today practUally as it was tbiity 
veaiB ago This brake shoe imist now do I ir tlm s 
tho amount of woik by friction'll resistanc tn tli i 
tation of tlio wheel as formoiiy It may be a ig^ ate I 
Why not quadruple tho prcBsurc ror brake sbop ]t t 
it also must be reiiu nils red that when the brake sho 
piesfluro Is multiplied by four tlie ai tual rcUaidin^ 
force la by no moans quadruple 1 for thni vital ad 
V rse factors are being overlooked viz the effect of 
Imroaacd pressure speed and temiurature m the o- 
pfBclent of friction between the wheel and the shoe 
Exactly how great an effect these may haie d( [ < ndw 
of course on the conditions of tho Individual b st eon 
sidered but that it is (onsldtrablo la proven ly tho 
fact that a atop from a speed of 7r mllo* p( r hour 
In 36 to 40 so<ond Instead of 18 seconds Is consid 
eied good although we arc today using about four 
and a half times as much pressure per brake shoo 
as at the Newark trials 

It should bo stated that in the above no account Is 
taken of the rotative eueigy of the wheels If this 
Is considered it Is evident that the figure foi the nxd 
ern conditions will be still more In exetse of those of 
the past on account of the wheels being htnvi r and 
there Nlng a greater numbi r pqp'Vehlfh 

Again thi difference In air prtBsur i luirpl \ 
apply and lelease tho bral e» is by no uu'vns easily 
obtained today as when trains wore short lln air 
supply roqulied for short train* with small liake c>l 
Indars was obtained with compressors of much less 
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capacity than li now neceioary to amploy, witaoaa, 
the 6-incb air compretHor of the early dayi of the 
brake with Its capacity of not over 15 cubic feet per 
minute ae compared with the crops compound com 
preesorfi now uped which have approximately 1S6 
cubic feet capacity The reason for thli U apparent* 
for It rt*quirpd not no very long ago about 25 to 30 
cubic feet for a full applliatlon now 300 cubic feet la 
required 

In general th( rpfort It may be etated that 
the brake whlih would Hatlufactorlly meet the requlre- 
mentw of pant conditions falls short of the maximum 
nfllciency which It should be iWHSlble to attain In pro¬ 
portion to the IncrpUHft of the requlrementa of pres- 
rntday servlco over those of the paat The force of 
thU Ik apparent when the same comparison la made 
l>ptwwn the locoraotivea and cara of the two perloda 
This review of the condltlotta and what ta Involved 
which Is by no means exbauatlve will serve to give 
an Idea of the magnitude of the problem How the 
various stages of this problem have been solved as 
they pnvsented thcmselve« will be sho h n beat by a 
< onslderutlou of the features and functions of the im 
proved brake apparatus that was developed to meet 
the conditions Just explained 

CHARACTEMISrU B OF rMlHO\FI» HRAKt LqUlPMKNTB 

While the fundamental service and emergency fea 
turea of the quick at tlun brake could not be departed 
from on auount of the necessity for maintaining Inter 
changeability of apparatus and operative function It 
was clear that In designing a brake to meet these new 
conditions not only must the fundamental features 
of the old brake bo improved to their highest possible 
eflflclency but new foaturis must be added some of 
which were Inherently Impossible If the design were 
carried on along the lines previously laid down 

With this as a point of departure* the develop 
ment of the m wer forms of locomotive passenger and 
freight brakes was (onunenced and It may be fairly 
said that with the imorporatloii of the new features 
which will be explained In what follows the airbrake 
entered upon a now era of Its history as distinct from 
that which preceded (overlug the progress of the art 
fiom the development of the plain automatic brake 
to the high speed brake as that era was distinct from 
those of the straight airbrake and of the handbrake 
which marked the earlier history of the art 

Briefly stated the rciognitlou of the new principles 
rwiulred by the changed conditions referred to led 
In the case of the passenger brake to the Incorpora 
Hon of the following featuns In addition to those char 
afterlstlc of the previous form of equipment (See 
Klg 16 ) 

1 Quick rise of brake-cylinder pressure so that the 
braJHug power may reach Its maximum In the short 
eat possible time and thus begin to be ekffectlv® In 
reducing the speed when at Its highest value—and 
when the increase In distance run before coming to 
a atop Is greatest for every second s delay 

2 Uniform braking power on all cars Irrespective 
ot slse of equipment and variation In piston travel 
thus contributing largely to the convenience and com 
fort of passengers as well as making the brake more 
reliable and therefore easier to manipulate 

3 Maintenance of both service and emergency 
brake cylinder pressures up to the capacity of the 
ample storage reservoirs of the cara This Is of the 
greatest advantage In overcoming the ever present and 
often B44rlouH depiction of brake-cylinder preasura by 
packing leather Uakage 

4 Predetermined and fixed limiting of maximum 
service braking power without a safety valve or other 
blow-off device This maintains the proper margin be¬ 
tween the power of service and emerceney applies 
tlons and tends to reduce wheel sliding without wast¬ 
ing air and with a minimum of apparatus thus result 
Ing lo economy both of operation and maintenance 

6 Quick service feature to compensate for In 
creased length of train and bring about more prompt* 
uniform and certain application of brakes 

3 Quick recharge of the auxiliary reservoirs to 
offset longer trains and larger cylinders and reser¬ 
voirs and insure a prompt application of the brakes 
when desired and prevent the depletion of the auxtl 
lary reservoir pressure 

7 Graduated release feature to add to the flexl 
hlMty of the brake by making It possible to graduate 
the brakes off as well as on and so to handle the 
train more smoothly with a greater saving of time 
and a reduction In the amount of wheel sliding 

8 Much higher brake-cylinder pressure obtained In 
emergency for the same brake-pipe pressure carried 
which pressure Is maintained and retained during the 
complete stop thus materially shortening the stops 
and ^dlng greatly to the safety of the trains 

9 Automatic emergency application on depletion of 
brake-pipe pressure This it a safsty and proteettvs 
feature of great valhe in that It Insurea suAetent 
braking power being automadcally obtained ta brlaf 


the train ta a atop in mm the s yst ssi la d sp i stni b» 
low a predetamtned pr ea wir e eICber hr oemleaB am 

Dipulation or neddenMh^ 

Id Pull emergenoy turaklnn power at ssiy tbse^ 
thus placing the matHmm stepping poww the kreloe 
has to offer nt all tlBMa ready for uoe by the engin e er 
whenever an emergency artaM« Irrespective ot what 
may have preeeded 

11 Separation of seirloe and emergency teaturea eo 
that the neceseery aexfbtttty for eenice apptleatlone 
can be obtained witbont impitrlag in tbe eltghteat tbs 
emergency features of the equtpmmit snd oonversely 
Bu that undeslred quick action is practically Impoe- 
slble. 

13 High maximum braking power secured with 
low total leverage* with correapondingly greater over 
all efflclency of the brake 

13 Better mechanical design resulting In more uni 
form wear of parts and eaae of aoceta for removal or 
repairs 

In the case of the freight brake, the change In the 
conditions which require a change in apparatus ware 
in the direction of greatly increased length of trains, 
und difftrencs between the light and loaded weights 
of the oars The features of the new freight brake 
were therefore developed with particular reference to 
those considerations as follows (Bee Fig 16 ) 

1 Ability to and release the brakes without 

fear of shocks under conditions where they are cer 
tain with the old brake, gives an added value to all 
rolling stock 

2 As only a comparatively tight reduction la re¬ 
quired with the quick ssrvloe valves to apply all the 
brakes and with uniform cylinder preeeure there Is 
not Bufflelent braking power developed in any one 
part of the train to cause the slack to run In or out 
severely On the other hand with tbe old brake, a 
heavy reduction is required to apply the brake at the 
rear of a long train the effect of which is to bunch 
the Black severely with consequent running out again 
ae the brakes take hold at the rear and the draft 
springs recoil As shock Is the complement of time 
and the place where the retarding force Is developed 
1* will be eeen that shocks, due to brake applications 
will be greatly reduced with the new valve for while 
the time required to dlselpate the energy of the mov 
Ing train will be the same the distribution of the 
braking power will be different as It will be divided 
among all the vehicles in the train instead of first at 
one end snd then at the other 

3 Because more applications and release can be 
made in the same time with the new brake than with 
the old—much bettor control and safer operation of 
the long trains are obtained 

4 On account of the uniform release feature and 
because a maximum or full eervice application of the 
brake Is seldom required with tbe new brake, the re¬ 
lease Is more prompt and certain at the rear (which 
as has been shown Is the vital place of a long train) 
and the number of stuck brakes* flat wheels, and 
shocks are greatly reduced particularly as no damage 
can be caused by the engineer opening the throttle 
before the brakes at the rear have released 

6 The uniform recharge feature assists In tbta, in 
asmuch as the number of stuck brakes (resulting 
from a re-appHcation due to ovsr-charglng after a re¬ 
lease) Is reduced and more equal reeponee of all the 
brakes secured for subsequent application. 

6 The quick service feature makes poestble much 
shorter stops which is UnporUnt at all tlmea, but pg^ 
tlcularly where Mock stgnida are In use This makea 
unnecessary quick action applications of the brake ex 
cept in cases of actual danger 

7 The uniform release feature in grade work to a 
large degree acts as an automatic retaining valve, 
which Is one of the factors In the increased control 

8 The uniformity of application and release tends 
to reduce the serloue effects of the wide difference of 
braking power with loaded and empty cars in the same 
train 

9 That vital factor in train control the personal 
equation Is made more uniform, as less skill and 
Judgment Is required to get good reeults while lack 
of these cannot reeult in so much harm 

10 As the air required to obtain the same control 
Is only ons-thlrd of that required by the old brake, 
there la much lese danger of tbe supply bslng Inade¬ 
quate and with brakea in a reasonably optrallvo con¬ 
dition there Is more llkelibood of the engineer stall 
Ing or stopping than of **]eelttg Us air 

11 Bfuoh shifting of lading and breaking-Ui-two 
now caused independent of the brake* by string and 
starting will be eliminated an slow downs Inatsad of 
stops can be made 

It Mbre tonnage can be h and l ed and at higher and 
man uniform speeds, with aaletjr than haa hetelofflra 
bees peeatbla. 

It ABddita, do# to bfoiMi wheya vtll bt Umat^ 
as with the new vatva easn hrAba iasa neam Ms dbgra 
of tbe voflii UMA Iba anetatlta baattaA 4«a la lian4 


btBkM bilt« BMC > <nr Mk^r Mii|r a* 
longer takea glaiiq. 

14 (g) TMAcgdviiabMat^yaittr IN^ 

new ones wiMtr mked m g tidtn (b) Tba par fia- 
tures are tbnptr addtttotti to tbe uM vatPeq, tbotnodb* 
mental oparatfv* tttneUoaa and prinelplts mnatUng 
the same aa ta ppevtogs forms, 

16 With tba snpty and lead brske. grsatiy in- 
ereasad toonage can be handled with equal or even 
more safety, imd for mined empties and loads In tbs 
•aae train tbs sUmlnatlon of dataaglDg st r sases due 
to inequality of braking power on empty and loaded 
cars. The characteristics of this equipment and Its 
peculiar advantagsa merit a more extended descrlp' 
lion which will follow a little further oa 

In the c&se of tbe locomotivs brake tbe new fea¬ 
tures eharaoterladc of the Unproved equipment were 
naturally in part due to the necessity for bringing the 
locomotive equipment up to an equal efftciency with 
the improved passenger and freight brake apparatui 
as Just outlined 

In addition, however certain desirable operative foa 
tures had long been recognised but remained Imprao 
tlrable until the establishment of a new buis for de 
sign afforded an opportunity for Including in a com 
pact and meohanloally satisfactory combination ol 
parts all that previous experience bed shown to be 
deatrable la an eAoient locomotive brake (see Ftg IT) 
Briefly stated theee are as follows 

1 Either entirely Independent or simultaneoui 
operation ot the train and locomotive biAhes as maj 
be desired thus permitting of much greater degree ol 
convenience and flexibility In handling tong Crains es 
pecially on grades, In switching etc 

2 Maintenance of brake-cylinder pressure whethei 
partial or full application up to the capacity of th< 
compreasor thus Insuring that the desired amount oi 
braking power on the engine will be obtained anc 
maintained Irrespootlve of the leakage which is s< 
diffloult to prevent In the case of locomotive brak^ 
cylinders especially 

3 Uniform brake-cylinder pressure In all braki 
cylinders on the locomotive irrespective of pJstoi 
travel number of cylinders or leakage thus dolnt 
away with the necessity for different slse or type of 
operating mechanism for different sixes of cyllndSTs 
or types of locomotives as well as Insuring against 
variations In braking power due to differences In pis¬ 
ton travel, which must always bo reckoned with on 
account of the brake-shoe wear or neglect In adjust 
meat 

4 Predetermined and desirable Increase In emer¬ 
gency brske-cyUnder pressure over tbe maximum ob¬ 
tainable in servioe thus securing for the locomotive 
brake equipment an advantage long recognised as 
fundamental for all car brake equipments 

6 Automatic protection against loss of air required 
for braUng due to brake-valve handle being left In b4> 
position by mistake 

6 Graduated release feature for the locomotivs 
brakes which will then work In harmony with the new 
graduated release type of paasonger car brake 

That the above features are all In the direction ot 
Increased convenience economy and safety in tbe 
bsndllng ot both passenger and freight trsffle* Is self 
trident* but when It Is further considered that these 
advantageous improvements have been Incorporated in 
a ooinblaatlon of apparatus lees complicated and with 
fewer number of parts than required by the old equip¬ 
ment at Its beet and that the mechanical design and 
arrangement of parts has been greatly improved with 
respect to minimising tbe wear due to ordinary service 
and in increased ease of maintensnoe and repairs It 
will he seen that the character and degree of the im 
provemsnti which have been made are In accord with, 
and not antagonistic to the demands of modem rail 
road service for apparatus of the highest effldsnoy 
coupled with a maximum of economy and a minimum 
of complexity 

(To be concluded ) 


A new instrument for measuring nocturnal terres¬ 
trial radiation Invented by tiie late Knut Angstrdm 
Is described by hla son, A. K. AngeMm, Jr, hi Anmh 
ten der Fhfsifc, under the name ot ''condeuatlon- 
aotlnometer" Bbcceptlng an external oyllnder of 
metal the Inatrumsnt la made entlrsiy of glass, it 
oonsists of a reservoir, exhausted of air, and contain¬ 
ing ether* Into which projects a glass chamber open 
above to the air and coated with lan^blaok. The 
blackened surtaes radiates heat more rapidly 
the rest of the apparatus, and tends to lower the 
temperature wtthtn the rse erV oir, this coding 1% 
however, eompeaeated hy the ooBdensatlim of ethir, 
which diattthi ovpr into a graduated glass tube, tihi 
total amooat of radlatten from the Made surfoee 
Ing a gtven interval is proporOonal 4o the amount qf 
other osg dw is d Its vshm In lharmht anna nmr ht 
b y disnsejA a eiBa i ^V f qtmmifi isd j fy 
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For mRny yeari after the fll^aal conqueet of the 
Aataci by Cortes adventurous arntlemen at arms 
fired by bla sttcceM and by the still more potf>nt 1 re 
of tales of fabulous riches formed numerous x 
pedltloDB to penetrate the fastnesses of the New 
Wdrld Plxarro load his unscrupulous band to plin der 
the Bolden land of the Incas Olid onquered Hon 
dnnit Ponce de Leon searched for the Spring of 
EHemal Tooth Coronada Journeyed toward the 
fabled Seven Cities of Ctbola and He Soto endeavored 


to penetrate the southern wilds to the great Pacific 
while Cortes himself explored the country from 
Mexico to what la now Puerto Cortes Hond ras but 
which he named Puerto Caballos from the n iraber of 
horses lost in landing there 

It was however left for Don Pedro Alvarado the 
most unscrupulous and dashing of his lieutenants to 
conquer the powerful nations of Quiches Cakchlquels 
and Mams who dwelt In what Is now Guatemala or 
Quabtemala as the Indians then called It meaning 

Land covered with trees 

About the year Alvarado led an expodlMon of 
one hundred and twenty horsemen one hundred and 
thirty cross bowmen and one hundred and seventv 
men-atarms together with an auxiliary army of ninp- 
teen to twenty thousand natives against the allied 
Quiche forces under the command of Klcab Tenab 
the Quiche chieftain The often enacted tragedy took 
place through Intrigue false promises ancient tribal 
animosities and superior armament the native forces 
were already doomed when the rival armies clashed 
upon the plalnfl of Quetialtenango ( place of the 
quetsal the native bird of Ouatemala at the present 
time) 

Here under the .warm tropical aun the battle waged 
throughout the day and many were the deeds of valor 
and desperation performed on both sides Confronted 
by wonderful weapons In the hands of strange beings 
mounted on their terrible horses the Indians fought 
long and well while ever In their front moved the 
glittering plumes and dripping spear of Tecum the 
vaUant ion of Klcab Tenth with his nagual or fa- 
mUlar spirit In the form of a quetsal hovering—ao- 
ocn^lsg to legend—constantly over bis head 

nnally the two chletuins of the opposing forces 
met and all bf Alvarado a aktU availed him naught 
against the courage and the nagual of the Indian for 
aa long as the quetsal Itvsd Tecum could not be 
harmed. At last a SpanUrd by the name of Arguete 
ktlM the nagual and tradition has it that Tecum 
than f«n dead at Alvarado^i feet and the native foroee 
hraka and fled The fantly of Arguete In Bpaln bean 
to thta day the qnetnl upon Its coat of anna In 
mottory of that distant enootmter upon the plalna of 
Qnabaltenango by which the flpanlard won a new 
ambtte and ooantlesa thouaands loot their birthright, 
white the Oahohltttala and the Mams were in turn re* 
dfloed traaebi^ dud the eword 

Tha lata «f the todfhtfa was then ooU too plaln- 
hatuh iarrlt«da tor itfe under heartless mastars 
Tbsy wma branded with rad hot irons and sold Hke 
oat% Od lha aaOlng prlet golog to tha royal 

toWtotorr ^ ^ivarado even casually reports 

«Mi ew iMf towM M to 


thought In all probability It might huv a who ^ 
some effect upon the ones left living the ffe t up r 
the others being ta tfully Ignored Stone was <| a 
rled and shaped bricks male and wood h wn by th 
Indians while th isunds inor of tho erstwhile Isds 
of the s< tl toiled upoi the ch r his sn 1 pala s the 
bouses and fortlft atlons of the ca| Hal of the newly 
a quhed province of Imperial Spain Thin with fatal 
choice Alvara > had located ipon tho lower Hlopes f 
the great v Icano of Hunai i In the hoiitif I va I v 
of the Almoconga high upon the central plat a I I 
tie was feared from this grim guardian of the town 
which reared Its head over twelve thousand feet Into 
the clear bl le skies as It had long been q lesccnt and 
a great lake of water had formed In Us crater wl I 
two other still higher peaks nearby frowned dowi 
upon the misdeeds of the conquerors 
So the new capital grew In wealth and Iiiportaoco 
sumberlug In fancied security in the shadow of th 
great volcanoes while Don Pedro Alvarado having 
worked long and ardently for the devil In the nam< of 
the Lord waa made Adelantado Governor and Captain 
General of all Tentral America in th© year 1530 and 
r lied in state from the newly founded Ity Aftr>r 
various voyages to Peru Spain and In search of the 
Spies Islands he was finally killed In Mexico by a 
falling horse and doubtless laid to rest wi h all the 
pomp and ceremony due such a great lord of tolling 
thousands who slaved because nat ir© had endowed 
them with a belief In the word of their fellow man a 
fair country and Inferior weapons 
Yet through It all the Indians well know that 
Slcapua, the god who made the mountains and his 
brother Gabrakan who made them tremble were 
merely biding their time to crush tho Invader and 
avenge the wrongs of their children And so it came 
to pass that on a certain terrible night September 
11th 1641 but one day after Alvarado s widow 
Beatrls de la Cueva bad been named to nerre in his 
stead the voice of the earthquake was heard through 
out the land and mid the rending of the falling walls 
and the shrieks of the doomed sounded the wild 
rushing of the waters which poured In an avalanche 
through a great rent in Hunapu s cone upon the fated 
town sweeping all before It and leaving but a few 
■oUtary ruins where once had stood the glittering 
capital Many hundreds were killed among them the 
wife of Don Pedro Alvarado 
All that Is left to^ay are a few ead remains con 
■iitlng largely of the foundations of a ipaelous palace 
and a portion of the erumblfng walls of what must 
have been the old cathedral The natives called the 
houeee cluttered about these monuments of the past 
Ouldad Veihe or the Old Town In contradistinction 
to Atttlgaa or the second capital 
Many traditlens were connected by the Spaniards 
with this great catastrophe tor men were then as 
toad ftf moraUsing as they are now and were less 
satlsflsd with apparent reasons when supernatural 
oats could he applied The widow of Don Pedro 
Alvarado so runs the legend bad given herself 
wholly up to mourning her noble lord whoee amiable 
traits douhttasi grew ta dlreet proportion as the 
yearp Slj^i flo ovemoe WHS she bi his loss that 


nh n Vf 8 1 led fr th Uo so 1 ut si nt the long 
days sh I it fr n the 8 hI tuc ai d the flowers In 
ie dark st room of the i Ihe wal b of which 

were even i aii t d os black mb th clothoB she and her 
til e w r N > light n olor i o brigl t blosBom** 

woie allow 1 i li tr de ion he bo w go ronsun 
K wag it tl at gh© even ! wt that o f it and hope to 
^^hith all ar a ght to cling when v rytl li g else has 
falkd Aid so th earth i nk an I the great 

lake buist Uh confinement t ove wheli Ihe devoiet 
towr that by its watcre might her sin ho washed 
away and n anl ind warned for all Ime against per 
mit Ing hie personal sorrows to g pj lant the tea<h 
IngH of the church 

Hence It transpired that tho Spaniards moved their 
capital fo ir u lies distant away alike from Ihe un 
hallowed bi t and from the mountain which had been 
the agent of their doom Hat once again might this 
portion of the New World bear the yoke of Spain and 
yield to the old its golden flood Complete as had been 
the revenge of the native god« It was but short lived 
for tho new city was built on a far grander sealo than 
tl ft first on by the unceasing toll of the Indians and 
once more the white walls gltterel In the sunlight 
beneath the blue skltg that overhung the great vol 
canoftfl The churrbea—high vaviUed and thick walled 
81 rang up by the score and the Inquisition In Its 
darkest form at peared to wring In unspeakable tor* 
lures the lives from unknown thousands The natlvet. 
tho igh Buppoued to be Immune were frequently con 
venlently p it out of the way by this means that alone 
has branded the early Spaniard as decidedly the 
spiritual Inferior as he was undoubtedly the moral 
and In many material ways of the savages whom he 
conquered Alas that It should remain for civilised'* 
man to slay by torture that others might be forced 
to sink to bis level of religious degradation and that 
the frail hand of Isabella of Spain should have left 
to the world such a bloody legacy The conquerors 
were not only not contented to grind tho vanquished 
under foot to force them to build their towns and 
work In the mines and fields to naively hum them 
alive in their dwellings and subject them to the tender 
mercies of the Inquisition but they further destroyed 
the wonderful Mayan manuscripts which contained 
priceless records of the past In much the same man 
ner as the bigot priest Zumuragua In Mexico piled tbe 
Astecan codices mountain high and applied tbe 
torch that thus might the works of the devir be re 
moved by one of bis choicest disciples 
Tet In spite of the darkness of its crimes of which 
only an Incomplete record has come down to us the 
low roofed town In Its surrounding of tropical verdure 
waxed rich and powerful Its narrow s tr eet a were 
pared with stone and the sidewalks hardly broad 
enough for two abutted upon the walls of white buff 
and blue from which projected the Iron barred win 
dowB to safely guard the dark-eyed senorltas who 
gased upon the passing cavaliers Its plazas and 
aventdas glittered with life when the music sounded 
on the moonlit nights and the brcece that stirred the 
palms and oetbas was heavy with tbe fragrance of 
orange blossoms Ktgbt great monasteries five con 
vents and three bfofertos housed those of tbe re* 
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Ilfloui orders or whose afflUttlooi wero eloie to 
Mother Church Two extensive hospitals nursed and 
comforted the ill in body while three massive jails 
held securely in their cells and diiageons those whom 
It was deeniei expedient to keep tn captivity Tet 
above all It was Anllsuas crowning glory Chat she 
boasted over a half a hundred churches within her 
borders whereby much good seed waa scattered broad 
cast upon the virgin soil 

Round about the city like the setting of a diamond 
clustered seventy piotureequo vlUages each under the 
charge of a priest and to each of which was assigned 
the manufacture of some special article In one was 
found tho excellently carved woodwork of which we 
see specimens to day and for which the native dis 
plays a singular aptitude In another pottery glased 
polished rugoee and polytrume while In others Iron 
was fashioned bricks baked nr basketry or clothing 
manufactured For In proud Antigua none of the 
trades were piled as It was tssentlally a govern 
mental rdigUus and social center 

Bre the first lights of early dawn bad gilded Fuegos 
brow long lines of merchants could be seen wending 
their way from the surrounding towns to the great 
central phiaa or open nir market there to display 
their wares to tho wakening city and long before sun 
set the same lines ant like crept toward their homes 
again 

Shaded driveways led through tho surrounding 
country to the flneas and the medicinal baths as even 
at the present time the valley of the Almocongo Is 
noted for Its thermal waters and the rich volcanic 
ash of Its soli 

Tribute from the Indians and gold and silver from 
the mines for many distant leagues poured into Us 
coffers for the sutoralnty of Antigua reached frrnn 
the forests of Yucatan to the gold strewn shores of 
distant Darlan and fron Ihn Pacific to the Atlantic 
Broad paved roads weie h illt from the coast to the 
interior and mai y a hidalgo with an eye to the 
future as well as to the present brought paintings 
from flpalti t giaoo tho stately churches and convents 
of the I roud mistress of all Central America t>eep 
toned bells of bror zc cast In the fo indrles of T ledo 
or Seville were shipped across the seas to the shores 
of the New World and then carried up the rivers on 
barges to later be tr insported through the forests and 
over the mountains to ihelr final resting place In the 
graceful belfries of San Francisco San Tosd and tho 
many other ch irches that there they might call 
alike the chosen and the heathen to prayer and save 
the souls of erring man Yet one bell there was that 
never reached Its destination for after safety passing 
the dangers of tho sea it was lost In the murky 
waters of the Rio Chamelecon To this day the town 
near that point Is called Campafia which In Spanish 
means Bell and on certain fiesta nights during the 
year It is said the solitary wanderer may sometimes 
hear 11 slowly ringing beneath the waters 

Tn ret irn for the works f ll e Old World Antlg a 
sent the heavily ladened galleons with their precious 
freight to quench the ever quickening thirst of dls 
tant Spain and so the buccaneers with an equally ah 
sorbing thirst came that they too might plunder from 
the plunderer Then the Impregnable castle of Araoa 
was built upon the coast to g lard the wealth so In 
dustrtously garnerel and It Is said that the King of 


Dpon onoe bMng mM ^ ftftrdd lo Ito* 
tentty thrcMtgh hli t«iaao«p« M6rom iAt wm/tm witM 
replied 1 took that Z might m« Amoa, for trtily U 
has cost enough to make It vlalhia even from hart.* 

Thus the yean rolled by and royal governor too* 
ceeded royal governor and new eyes looked from 
behind the window bars where other eyes had peered 
before at other cavaliers for to all things animate 
and Inanimate there comae a day that must--the end 

Long had the gods of the Qutohee slumbered and 
men bad forgotten these many years that once th^ 
were Tet all this time they had stirred deep down 
In the heart of the other great volcanoes and end* 
denly on a never to-be-forgotten July night in the 
year 1778 they burst forth again In a mass of flame 
and smoke upon the sleeping city Deep detonaUona 
shook the air and the rumbling of the earthquake 
once more resounded throughout the land as the out¬ 
raged gods strode with heavy steps across the 
trembling earth Belching flames lit the crashing 
walls and scene or death—churches and palaces, the 
mansion of the rich and the hovel of the poor lay a 
crumbling mass Priest and soldier hidalgo and 
pauper alike were crushed beneath the fallen walla 
That which the setting son had viewed the prood 
mistress of thousands the sunrise found prostrate— 
but a pile of pitiful ruins The gods of the Qulobee 
once more had triumphed 

Tet again among the Spaniards other causes were 
assigned It was said that there had been dissen 
tions between the native brothers and the ones from 
Spain Indeed so bKter bad waxed the oontroveray 
that the civil authorities were appealed to with the 
result that certain ones of tbs Spanish brothers were 
publicly whipped Therefore it was only a question 
of hours said the wise before the earthquake came 
to chasten the wickedness of man Then too there 
bad been scandals connected with the sisters at which 
men shook their heads—so fortunate Indeed Is it 
that professions do not make religion and that Its true 
value Is in no way lessened by the acts committed 
tn its name or by those who seek Its ahelter 

Still who can correctly assign a cause for the great 
ataclyam for did not Antigua gravely aver that a 
neighboring town had been destroyed because there 
was no bishop In tho place at that time and yet when 
her own end drew nigh she had no lack of bishops 
and of priests? 

And so It came to pass that the early Spanish 
capital had been destroyed when the two volcanoes 
pourod forth water and fire and thus It was that the 
flrst was solemnly baptised Agu and the latter 
Fuego and taken with all formality Into the church 
tn the hopes that they would reform and eschew their 
heathen deltiee and evil ways To this day both 
Agua and Fuego have faithfully lived up to their re¬ 
sponsibilities though Santa Marla a number of miles 
to the north In 1908 blew out her entire side and 
ovnrwhelmed flneas and cities 

Many of the pooler classes even after the second 
catastrophe clung to their ruined homes and wished 
to trust to the conversion of the great volcanoes and 
If vs where they were bom but others there were who 
had less faith In the intentions of the new converts 
and others still who owned property upon the site of 
what is now the City of Guatemala for real estate 
was cherished In those days even as It is now There- 
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Of Antigua tUelf matiy IntereiiMit Hibt renoMlh 
for though It is gbw a toWh of gewt^ ihoqqaM 
habtunts it it eggentlglb • efty of tht pait- bo# 
lives hut In the oM Stvgrywhere abtrye 
dwetUngs of to4ay toWtr the ntitttd ohurche * 
high arched and dotbed^ltk hattdred beltlba ia 
which the old bella gtUl mnunon the wotahipperg tn 
prayer In aom# imprortted chapel tn the nxilia hglpb 
The vast maJorHy are however rooflegg and tthaabd 
only by the fllckerlhg ehadowi of the pr^adnt aq^ 
the memories of the pget 'Where once gwfldHng 
anthems pealed and proud hidalgo knelt In prayer^ 
wild flowers grow In tangled profnatem and ergeping 
tendrils cling Grass waves knee deep upon many a 
roof and cloistered courts re-echo hut the flatter of 
heating wings. Far down where the InqulaitlOB 
flourished the rat alone steals stsslthlly on Its way 


or weird tguanw-oqiIgM to light like some poor 
tured soul The dMM oell of monk or nun stares 
out upon the world wmt|dl*n roof and gaping d6or% 
a feed ng ground for the lowly hog 
San Franolsoo, the greatest ohuroh of all eontalns 
behind triple bars In a little chapel within Its Walls 
the remains of the holy Betancourt, who In his dST 
performed many miracles they will tell you and who 
It is believed will ere long be csnonliad BtlfHtth 
ages are made to this shrine from miles around the 
penitents going on foot to obtain the full benefli 
i hereof Then It le that Antigua assumes the air of 
the preeent and le to be seen in her gayest j|srb» 
and that the shrine of Betancourt fairly bristles with 
small wax Images of the man woman and obihl of 
the head arm or leg which It Is hoped will be 


cured 


The Indians come from many distant villages for 
now they have adopted the God of the stranger though 
still the nagual lives for each and far down down In 
their hearts at times they feel the old gods stirring 

The fiesta summons them to the moss grown walls 
built by their ancestors yet no longer are they slaves 
and no longer does the Spaniard rule throughout the 
l^nd What must be their thoughts as they cluster 
around their fires during the fiesta nights who can 
tell? For after all the native gods In winning yet 
have lost 

And thus must we leave Antigua as the silent 
tropic moon shines down upon the scene of her ancient 
splendor—upon the walls of her crumbing churches 
and palaces bathed In the ruddy glare of the fllckertUg 
camp fires of her former bondsmen while through 
the dusk loom the sweeping outlines of Ague, Fuego 
and Acstenango—vaat silent and Inscrutable—Wit¬ 
nesses slike of her glory and of her ruin 


Ingenious Electric SwUoK Meohenism 
The accompanying line engraving shows an electric 
switch mechanism the interesting feature of which 
Is the simplicity of its action In the top view the 
mechanism Is shown sssumbM and below are show i 
the three main details the aslng A not being shown 
here Disregarding ihe casing the switch mechanism 
consists practically of only three i arts First a 
push bar B extending clear through the switch hav 
lug its larger dlamotci In the center and shaped 
coaloally Iron the centei for some distance toward 
each end as clearly shown In the Illustration second 
a coll spring C which encircles tho bar previously 
mentioned In such a i annor that the axis of the 
spring forms a c|r<le arourd the bar third a moving 
oontatt 1 iere D forming a casing over tho spring 
MOmn this cmtact piece Is In the poeltton shown in 
tho upper v\ w It Is in oonta t and forms a circuit at 
S the c ntart pieces in the casing A being shown 
oroessectl ned f r the sake of clearness The action 
of the device la simply this When the bar is pushed 
forward the coll spring rides up on the conical sur 
face until It reaches the center of the bar all the time 
preventing the contact piece from releasing from eon 
tact at S until the spring has reached the central and 
highest part of the bar At this moment It suddenly 
contracts and moves swiftly along the eonlcal shape 
on the other of the highest point of the bar car 
rying with it the moving contact piece B and relaaa- 
Ing it frim Hs cbnUct at F bringing it against the 
other slda of the oaslhg at I* It U not Msstbte to 
inert tbs cogtsot pym pwi way m 4 M U flUp bask 


again drawing an arc which burns the contacts and 
eventually destroys them The contact piece must be 
either positively In contact at N or out of contact rest 
ing against f The simplicity of the mechanism 
makes It itartirularly Interesting and no doubt do 


he has secured is a vartsty of alfslfd from Srlvsn 
which is said to be longer lived than tbs Turkestsa 
a species of medlcago from an altttuds of ovsr 4J100 
feet whl h Is already being utilised tn the woik ftf 
creating new byln-ld alfalfa for the northwest a wild 
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INGBNIOUS Ba-BCrrRiC SWITCH 



IfaCHANISM 


vices using the principle eiupkired would be suoeesfr 
fttl in sutomatto machinery lor pgsltlvo dad bi- 
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almond from the Earafshan Valley found growing on 
the dry mountain Sides at an altitude of S 090 fesCt a 
drought resistant cbsrry for hone gardsns In the 
northwest and a epBeetSon of aprfoota with sVSSt 
kernels from Samarkand the Afghasian appits add 
special varleUes of pear* for tHal fo the scatss^ 
some remarkable hlltes whfoh have withstood Snfo 
temperatures and still hospo good hrops of fonltt Ms 
and early varMtes of OSuonsM peik^ for trial la 
the southwest eeeds eSHooM fo IhS <MMSUS IMS, 
wUd plants or thS Crus PpradM sppfo hrhldl te dss4 
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% ifki' samtmg^ msmom sumawEnnr ho^ imi 

Secxirin^ £fficHmc:y in Railroad Work 

Mr. Httmn|(ton Em«r«on on the Bl|^t Wey to Do Things 


T*i qUMitotL of stlSoliiiioy ond OQonomy |n the man- 
•iiiwtt of iadoatriAl entorpriM* bw of laU been 
flIBcib dlMUbaadi both In tho daUy presa and alao In 
mora toobalaal pi^ara. Ona contribution to tbla 
labiclL oommandi Immediate attention owIdb 
to ita bli^ ebaraeter^ Ita direct connection with work 
aetoaUf perfonned on a large acalci and, but but not 
liittt, ttic nnoiwloal esamplea. dtabrn from practice, 
with wbffib It is llltiatrated is a paper recently read 
by Harrington Sbntraon the eminent expert, at the 
Invitation of Harvard University Barly in 11K>4 Mr 
IbBersen was retained by the BanU Fe Railway to 
faingurats and direct such reforms as might remedy 
in fasrdlnste rise which had occurred In the running 
expenses of the railway during the years immediately 
preceding The state of affairs which prevailed Is 
well brought out in the following table showing dg 
urea coUeoted from the presidents annual reports 
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1900 
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1908 
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A diagnosis of the causes of this rise revealed a 
number of Influences at work Briefly stated the 
problems which were confronting the company were 
of threefold character namely <1) physical—to < ope 
In prompt and adeouate manner with the neceesary 
repairs In shops which bad become run down which 
were mostly antiquated and manned with mechanical 
employees, moet of whom were not only at the time 
striking, but were very hostile to the company The 
enormous Increase In business which was taking place 
si this time made it imperative to find means to tnako 
the beat of the existing equipment as It was quite im 
possible to build and equip new shops In time to take 
care of the Increased detei ioratlon of the overloaded 
equipment (2) Finanoial--to check the alarming In 
crease in expenses (3) Moral—to eliminate radically 
and permanently the strain and boetlJlty between cm 
ployee and employer 

Before going on to point out more In detail some of 
the methods followed and results secured by Mr Em 
erson in the attack of these problems we will pause 
to oottilder some of the fundamental principles upon 
which his plan of campaign has been framed prlncl 
pies which for their convincing simplicity and ex 
treme Importance claim our most careful attention and 
supreme Interest 

One short sentence with which Mr Emerson heads 
one of the sections of his paper expresses the essence 
of the fundamental principle which lies at the hot 
tom of his method Tbit sentence reads **Separate 
operations are often connected in dependent sequence 
In exposition of the purport of this sentence we can 
do no better than quote Mr Emerson s own words He 
says in part as follows 'Tufting a load Is one opera 
tkm carrying it is another If a path is so bad that 
a good man can only take half the load and walk only 
half as fast his carrying power Is reduced to one. 
quarter through no fault of bis own Thus fifty per 
esnt efklenoy as to load and fifty per cent efficiency 
as to speed results in twenty five per cent mile-pound 
eftclehey If tbe man Is in addition slow and lasy If 
aider any conditions he moves st half speed and 
tsfcss only half reasonable load, ho will carry only a 
quarter as much and walk only g quarter as fast bo 
that the and etficlency la only fld6 per cent or only 
mwrtxtesnth of the atandardlisd tnsk. Grant a man 


•ftcleaoy of ftO per cent and a oondlUon-elBcteucy of 
80 per oent, hence a combined condition and opera 
tion eAcienoy of 71 per cent, and assuming operations 
averaging in two-fold dependent sequence and the end 
reault will be 72 per cent of 72 per cent, equal to 51 84 
per cent ^hen an Investigation shows an end ef 
fleienoy of 50 per cent. It does not follow that the 
workers are as low as 90 per cent or that conditions 
are as low as 80 per cent, since dependent sequences 
may average three four even five or six or more 
Assume men at 100 per cent and conditions at 90 per 
cent In alx fold sequence, and the end result Is only 
6814 If all the operations in a shop average 96 per 
cent the shop as a whole may average anything from 
96 per cent down It requires but a brief moment s 
reflection once this matter Is brought home to us to 
realise with what avalanche power the losses due to 
even comparatively slight defects In the individual 
ateps may rise In a process In which a large num 
ber of dependent sequences are Involved And obvl 
ousty processes of this kind In Industrial and manii 
facturlng work are the rule rather than the exception 
Furthermore the Improvement which can at times be 
effected In the efflclency of one single stpp In the sc 
quence Is sometimes vastly greater than anything that 
has been considered In the figures quoted above For 
example the cutting power of steel upon steel has In 
the past been Improved from eight pounds an hour to 
1500 pounds that Is to say the efflclency has been 
raised from OB to 100 per cent Dependent scquenois 
are often as many as 50 In a series 

Passing on now from this exposition of the funds 
mental principle underlying Mr Einemon s work we 
proceed to consider a few Instances which show how 
and with what sue cess the principle has been applied 
to some concrete cases 

The first example which Mr Erntrson cites as in 
apparently trivial and yet thoroughly characteilstlc 
step In the extensive reform which took effect at the 
Santa Fd Railway under his guidance relates to tbo 
cost of maintenance for belting in the shops of the 
company When Mr Emerson s work began ft was 
found that this item being regarded as of altogether 
minor consequence was left In the care of no particu 
lar person with the result as will presently appear 
that the efficiency In this department was execrably 
low Remembering our fundamental principle we 
dare not despise any attentions paid to this detail or 
any other for belting ia more Important than it seems 
It Is a link In a chain Every belt failure entails a 
dependent sequence of loss as the broken belt puts 
machine and man out of commission delays the work 
in progress holds locomotives In the shops prevents 
the moving of trains lessens revenue in an endless 
This Is the house that Jack built series 

For the year ending June 80th 1904 the cost of new 
belting had averaged |1 OOO a month and belt failures 
had averaged 300 a month By careful attention to 
the quality of belts purchased and to the way In 
which the work of belt repairing was being handled 
these figures had been reduced by May 1906 to $163 
a month and forty three belt failures respectively 
The above Is merely one perhaps seemingly trivial 
example of the kind of progress that has been made 
in every department in which time has hitherto per 
mltted the application of the sconomto principle 11 
lostrated A large number of figures might be quoted 
to show this, but we must be contented here to pick 
out a few of the most striking Probably the most 
extreme Instanoe of the waste which may occur 
through neglect of the correct economy principles Is 
the showing made under the heading Fuel This 
represents the largest item of expense on most rail 
roads On the Santa Fd the fuel paid for amounted 
to an average of 3B0 pounds for every thousand tons 
weight of freight trains per mile Actually moas 
ured consumption on test runs of freight trains 
proved to be about 80 pounds Instead of 250 


According to thf> ftU HajlrtMd Atagazine for Sep¬ 
tember 1910 the average amount of coal used per 
mile by Its passenger locomotives is 108 pounds One 
division was selected for special supervision and Its 
average was soon brought down to 79 6 pounds per 
mile One locomotive In this division was singled out 
for a six daj^ test during which Its coal consump 
tlon was reduced to 3B 1 pounds per mile A switch 
locomptivo is reported by Mr C Hayes of the 
Erie Railroad In the case of whl( h a fuel consump 
tloii of 2 08S pounds under oniuiun working con 
dltlons was In a Ust with intuHstd work reduced 
to 720 pounds 

The great (.ontrast Ixtwetn wmie of the Ogures 
taken from common piactlce and those obtained 
when propel care has been taken Is due to the ten 
links of dependent sequtnee between the toal mines 
and the ash pit The ten links aro 

foal (barged by the mine but not delivered to the 
car Coal shrinkage In transit (oal shrlt kage In un 
loading Coal shrinkage In bunker Coal shrinkage 
in loading foal wasted in roundhouse before loro 
motive takes train Coal lost through wasteful fir 
Ing Coal lost in wasteful running Coal burned 
while waiting on side tracks Coal lost to ash dump 
especially when flro is pulled 

Of one more depaitment to which Mr Emerson 
gave special attention wo can hero speak only very 
brlufly* namely the one to whbh we have referred 
al the outs( t as </n< if thf three phoKes of the problem 
at isBUO the moral phase Mi V nierson has shown 
most clearly (hat (he henf efforts are put forth by 
the men th* htalthl st fet lings on their part toward 
their employers are bred under i svsUm of properly 
regulated t ffl( lency rewards Perhaps no better 
evldeme (an be brought forth of the spirit thus en 
gendered than by quotliifH thi w jrds of Mr I) P Bar 
ton forcnuin of th Topeka hliopa of th Santa P6 
Railroad as ho addnsHfd the Railroad Foremens 
Association i lu (III Umy sj'stem is distinctly co¬ 
operative It chnngHH Ihe men from halfhearted list 
less Idle Indifferent workmen t) striving alert 
active Intelligent hejiiest self respee ting workers 
who take an Intense Interost In the work at hand 
and are willing to do whatsoever theli hand finds to 
do with all (heir might Numerically the character 
of the bonus system as well as Its results U brought 
out with gnat dearness In the following table 



Apt II 

April 

Passenger locomotives turned 

1902 

1909 

dally 

Freight lot >inotivcs turned 

6 

7 

dally 

18 

18 

Gross tons handled 

77 742 800 

152 430 860 

Mechanics wages per hour 

$0 376 

$0 43 

Average bonus per hour 


$0 048 

Pay roll 

$16 813 

$17 818 

Bonus paid 


$l 849 

Number of men 

260 

223 

tiocomotlve failures 

57 

11 

Miles between failures (all) 
Miles between failures (paa 

4 377 


sengor trains) 

Miles between failures (freight 


17 683 

trains) 


29 995 

Miles between fnlhires (all) 


47 678 


The last thioe Items alone in this table showing a 
total of 4 177 miles between failures In 1902 and 47 
fi78 miles In 1909 after the refonn itad gone Into ft 
feet are enough to impress the most skc^ptlcal with 
the enormous Importance and valm of such mothoda 
as are advocated and (aught by Mr Emerson Wo 
may well pause to (^s)dcr what such reforms would 
mean to the Individual and (o the State if Introduced 
not in merely this or that branch of some single In 
dustry but to endre systems ^and to the whole In 
dufl(ry of our country 
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accurately turned to fit the central rod and It weighs 
88 04 ponndt It is raised hr means of a windlass 
A smalt key on the tup runs In a key way on the cen^ 
tral rod, to Insure that there is no rotational motion 
of tbs weight when falling The energy absorbed In 
fracturing the specimen Is measured In two ways 
(1) the velocity of the falling weight la measured 
it) the klnetlo energy of the weight after fracture Is 
recorded The second method la not considered ao 
shttafhotory m that of taeasuring the change In vo- 
lOftMr PreUmiAarr teeU um recorded A bar of mild 
f/H iMt xteel of cmtaMmx lyuaHty was seleetad 
DtocM were acrswiid H tndh and turned and 
ew** ^ ftr tk* » 1 MI« 


2 Inches 1 h(i speclmeua were subjected to different 
heat treatments with the object of determining the 
effect of such treatment on the power of tbo material 
to resist shock In all coses the elongations duo to 
Impact testing are greater than those due to tension 
testing Increase of temperature during annealing ap 
pears to reduce the total extension under the static 
load and the impact load The effect of cooling the 
spertmenB in water is very marked the elongation in 
both sUtIc and Impact tests being much reduced The 
preliminary tests showed that the measurement of 
tbe velocity on tbs drum of the chronograph was not 
satisfactory A stroboscopic method hne l>ctp adopted 
Which li 8 imi ImproTsiBsqt, 
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SCIENTIFIC AliEISCANStmWmr)Nljl|.^l 

THe Hanriot Monoplalie 

The Construction of a RemarK*bl» French Flying Machine 


W Kf hB It hae boca a on tho Hanrloi monoplane 
1 aa Invariably attracts 1 a tontl n and more often 
tl Hi lot reeolved favorable cri tcism of iU ship- 
shape appearance And now that It Is about to be 
bro gbt to the f r In this coun ry under the legls 
of a poworf 1 eynd cate the In ereat that U has 
awakened In the capacity of a mere visitor at so ne 
of o r flight meetings is Ilk ly to mature In a more 
I raetlcal form among those who have an ambition to 
fly 1 bore are many i olnts of distinct originality In 
tbo Hanriot dealgn and co s r Hon b t It Vs not 
always that these features in <i estion are ai predated 
Individually as such by those on whom tb Ir tout 
en»cn b} makes a good Imtresslon First and fore 
nost here Is of co se the woolen boat shaped h II 
that nat ral y strikes ov r>one at tVrst slglt as the 


wo lid otherwise be necessary for bracing some eQut?a> 
lent girder member We bars no objection to virs In 
principle and nnquestioiiably It U a wondsrtully 
strong and light method of building np a frams but 
on the modem aeroplane there is so much wire that 
any method oC reducing the amount la welcome on 
this score alone Wire bracing needs some little at 
tent]on for it should at least be periodically Inspected 
and If more wire la used than Is absolutely necessary 
It Boems to us that there is just the likelihood that It 
may provoke carelessness with regard to Ita proper 
maintenance By the use of a boat body the Hanrtot 
monoplane Is clear of all wire for which a suitable 
H bstlt te can be provided and thoee wires that do 
remain take on li ronseq ence an added Importance 
that should insure tl eir i roper attention It may 
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oontalnlng the pUofa seat txnmedlataly behtpA 
pilot • teat the deck la thickened so that It A aafa for 
the pilot to stand thereon when mouhtihd aad 4^ 
mounting. No wires of any description Interfere with 
free aoceaa to this part of the machine Three itMl 
stripe fora a kind oC cradle for the aupport of the 
body on the A type chassis frame the atrtps helag 
bolted to the Inclined struts of the frame and psampf 
under the body as shbwn In one of the aocompaayhnv 
sketches Steel strips are also employed for Isshliit 
the main spare of the wings to the body and It wlU 
be observed In the same sketch how these spars are 
mounted on blocks and lashed In place as deeerlbodi 
The spars are not horlsontal but are set at aa angle 
to one another the dihedral being 7 inches that is 
to say the extremities of the wings rise 7 Inches above 
the shoulders The spars In question are S inches 
deep and 1^ inches wide and they are constructed 
on the three-ply principle Instead of being out from 
one piece of wood This Is a departure from oom 
mon practice that we have not noticed elsewhere, and 
In view of the criticism that has been levelled against 
the 8 ipposed tendency of monoplane wing spars to 
buckle this method of constriction mill doabUess 
arouse Interest The lamlne of the spars are ar 
ranged vertically hut again bearing In mind the mat 
ter just referred to It is conceivable that some use 
might be made of this principle with horlsontal 
lamlnn to strengthen the spars against the forward 
pressure it la the end thrust on a machine that la 
the difficult force to meet The vertical forces can be 
more readily provided for because the presence of the 
propeller In no way interferes with any system of 
bracing that may be preferred In the Hanriot 
monoplane It ta worthy of note that the rear spars of 



DIAORAJdMATIC SKETCH ILLUSTRATING THE 
SYSTEM OF HAND COPmiOL ON THE 
HANRIOT MONOPLANE 

A p ed foo bur not shown opc ■ ei tlic rudder 

the main wings are Individually trussed by a dia¬ 
mond bracing each spar being fitted with a vertical 
cross strut in the center and the four eztrMnltlea 
being tied by diagonal wires The rear spars are 
hinged to the frame so that they can rook for wing 
warping and the hinge pins are tied together hy a 
steel tube so as to relieve the body of undue stralm 


o U a ding deisrture from orthodox practice b t 
th rc Is also the A lyie frame Uat supporta this 
body upon the wheel and skid 1 asnis nnd those who 
attend d the \ revioua Paris Aero Show will doubtleu 
r menbtr that a similar feature of construction char 
acterlned tho Hanriot monoplane of last year It was 
one of h n osl Interesting constructional details that 
this exhltltlon brought to light Simple In design 
and CO Ht c ion strong In principle It formed a 
Clever si t on to a problem that It has not been easy 
to turn Into a really neat job that the method has 
been generally apireclated may be j dged from the 
fact that several other make^ of monoplanes subae- 
quently adopted the essential fbaturea of thla design 
There Is also a good deal to bo said. In favor of the 
boat body on the Hanriot monoplane and quite apart 
from any Intrinsic merit that thla system of constnio- 
tlon may pos s ess on its own account thsre is a 
tlnct advantage in the system In that it fttspoi^os 
with the UBS of a tremsndoas amount of wire that 


pi rhaps Seem a little outside the lone of present day 
conditions to bring forward a orlttolsm of this de¬ 
scription but It must after all be remembered tbai 
manufacturera oBsentSally hope to obtain a fairly wide 
sale for their machines and many aeroplanes ar^ 
quite likely to pass into the hands of users who wlU 
not always realise the necessity of persistent attention 
to small mechanical points wblls their chief object Is 
to get up Into the air The wider and the more rapid 
the development of aviation the more la this likely to 
be the case—as It has been for Instance In oonnection 


The control of the Hanrtot monoplane is mainly IAp 
tereidtng on account of the use of two levers on* 
under the control of the pUote left band and the 
other under the control of his right hand That oi^ 
the left moves sideways and operatea the wing warp¬ 
ing that on the right moves tb and fro and oonitois 
the elevator that forms a hinged entenston td the tail 
plane. In front of Uie ^lots seat is a plwM «ress 
bar that ean be rooked by the pressure of hta feet 
This controls the rudder which Is mounted between 
the halvee of the elrnto The fixed UU p|ane on 
the Hanriot monoplane » quite fiat, and oonethta of a 


with motor oars-Hu> that in considering the construe- sheet of falnio tiigitly stretched by the «td at a 
tton of machines, It Is neoeesary even now to take eouple of tranaveree spars. The rear pprtjmi |be 


note of features such as these because of the inlla 
enoe that they may have on future deetgft. 

The boat body of the Hanriot monoplane le eon- 
struotod on the lines of a racing Skit, end U Ig WsM 
known that this fora of cooetrvphleB prSAusse A 
vwry strong and very llSht girder tdg ofi fiSg 

bodjr to «ttrel]r OmIM Ib, «in^ |* » mtSl. «b«ll|fl 
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m 'ptl^ it %WPMl iltt <lt< ti tf#d fainMtet«l:r bo* ameblb^f 1* elHrlod hy a twii* of puoamaUc tired guides bo that tt has a considerable upward travel 
i0Sk tw motttf imiHfoMMt wbkh la diraot w]ie«U In front and by a light tralllng-altld behind Suspension Is effected by elastic springs anchored to 
)if &a awifliai la ^ 1 nlaurg tn dbungter and The wheals are a&ovntad on a steel sale that is rein the main skids and attached to the upper end of n 
IJ ifmM ta pltek 'When at real on the groandf the totoed by a wood batten and mounted In vertical column that rests upon the axle Itself 

WorKin|( Distances of Wireless Stations 

Methods by Which Efficiency is Obtained 
SxrfW C Getz 

lx loohlDf through the technical inqoiry portlona of A brief discussion of some of the above points may The height and form of aerial also varies the dla- 


thli and contemporary magaalnes the reader will find 
Invariably that folly 75 per cent of the guesUons aaked 
about wlrelOH telegraph are of the How far will tt 
work type. At first glance thla may seem a logical 
question to the uninitiated but upon a momenta re¬ 
flection the utter worthlessness of any stereotyped or 



Fio 1 


cut and dried data based on such Insufflcient Informa 
tlon as the height of the aerial or capacity of the spark 
colh without a detailed knowledge of the operating 
conditloDB and environment Is easily apparent 
While heretofore the editor has probably answered 
these Questions basing his deductions upon perform 
ances of similar apparatus that has come under his 
observation during hla greater or less experience in 
the wtreleas field It Is now time to bring to the at 
tentlon of the experimenters and particularly to the 
young amateur who has an extremely limited knowl 
edge of electricity and who Is therefore more greatly 
Imposed upon by Irresponsible firms the futility of 
such ingutries and sabseguent ai&wers. 
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Such questions as these while asked in good faith 
cannot be answered any easier than a hypothetical 
guestlon recently asked the editor of a photographic 
Journal—the party writing wishing to know if the 
editor considered a man weighing 180 pounds and 
owning a dress suit competent to lecture on Color 
Photography without the editor ever knowing any 
more about the man than was stated In the inquiry 
Individual conditions alter all oases and It Is the pur 
pose of this article to show the great many conditions 
that enter Into the subject of wireless telegraphy and 
which unless carefully studied and complied with 
may greatly alter the results from what was expected 
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The elBolency of a wireless station depends on tbs 
follofwlnf general points 
1 System or *hookup used. 

I Iiooallty of itatlon 
A fisig^ of asrfol 
4 tJapMtr of Mrial. 

A SearttiTs n sss apparatus 
A tQtenit^Mo *hd used in connecting and ad 
JUkting the fieowarjr qmrattti* 

VoA gnd ftevr points win oanse a 

dUEskansa or a station, and aa 

It Id Imrdtr ppmithh tm ttert are two sUtlons ot 
aemal^^aUbt tba tt It therefbre 

^ dt Mil oan be derived that 


serve to enlighten the experimenter on certain details 
which may be the cause of some Inefflcloncy of the 
particular station in which he is interested 
The system or wiring diagram used caueee more con 
troversles than any other of the above points enumor 
ated. Fundamentally every wirelesa circuit contains 
a variable or constant Inductance and a variable or 
constant capacity Various combinations of these have 
been evolved Into different systems each so^lled 
system having Its stanch adherents who set forth 
claims of unexcelled superlotUy In selectiveness 
long distance etc that may be really due to a fort i 
nate combination with the local conditions in any par 
tlcular case It Is well known to the majority of ex 
perimenters that certain hook ups seem to work 
bettor at one station than at another and as no rule 
can be assigned to cover this the experimenter getting 
the best results is usually the one who is not content 
with one diagram until he has thoroughly tried out 
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all Such diagrams have been issued both in book and 
blue print form for the past year and a half and the 
amateur who neglects obtaining the best and most re¬ 
cent copies of these diagrams la usually the one who 
never has results with any apparatus 
In considering the second point—the locality of the 
station and Its effect on the working distance we must 
depend upon the experience of others and base our as 
sumptions accordingly On water it is conceded that 
wireless can be worked over twice the distance for a 
given equipment than can be done over land While 
nearby mountains do not cut out the waves as was 
first assumed It often happens that In mountainous 
reglous a good ground Is hard to obtain And again 
ore-bearing mountains If near at hand In some in 
stances have noticeably reduced the efllcloncy of a 
wireless set especially where the ore is of a magnetic 
nature 
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Water itself does not always form such a good 
ground as the resistance of clear water containing 
mineral or vegetable residue U very high the best 
ground is a copper plate or wire netting placed In loam 
that la permanently moist A ground plate burled 
in clay is usually inefficient and sand unless wet baa 
a very high resistance A station in the woods will 
lose much of Its transmitting energy if the aerial Is 
near any trees For this reason when it is necessary 
to guy the antenna to trees strain Insulators should oe 
out Into the guy wlro at equidistant Intervals to re¬ 
duce this leakage factor 

Where sUtlc Is prevalent the receiving efficiency Is 
somewhat decreased at times owing to the Inability of 
the operator to read through static By shunting a 
variable condenser around the detector this annoyance 
may be greatly reduced but at the expense of receiv 
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ing radius The proximity of power wires sometimes 
oeoseg electromagnetic Induction in the receiving 
get The we of the loop form ot aerial greatly 
rfMuktM W» trOubl« 


tance of operation There Is no rule governing the 
relation betwe n the aerial height aud the effective 
radius of communication although Marconi at one 
time stated the distance was proportional to the 
square of the helKbt of the antenna for a given set 
This of CO rse does not hold good with the present 
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type of wireless apparatus as the instruments now 
on the market have many times been successfully 
used over dlstan os one h ndred times greater than 
the aerial height squared 

The main conal leratlon la to have the aerial per 
fectly insulated The number at d size of the wires 
ised lu the antenna depend entirely upon the capacity 
of the station When a brush discharge is observed 
from the aerial It s generally a safe sign that more 
aerial wire is required 

The form of aerial whether straight cage flat 
top loop in brella etc can only be determined 
after a thorough trial is made of each and the results 
classified so that the one giving the best results for 
the individual and particular station Is ascertained 
The capacity of the aerial varies according to the dlf 
ferent forms and dimensions used 
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The relat v« sonslUvenegs of the instruments used 
Is a subje t that the writer would like to omit, as 
there Is b< nd to be a difference of opinion on the 
same and this Is Intensified by the fact that every 
man ifa t rer differs rallcally In certain designs and 
acb has an abundan e of testimonials to show that 
his Is the only right and efficient way However the 
writer has tried to take a view of strict Impartiality 
and trusts that If he unknowingly wrongs any one 
they wlir write and Inform him of the case As there 
are n w several score concerns making and selling 
v\ireleBB apparatus and thousands of amateurs are 
also making their own instr iments certain well 
known and standard types will bo discussed and the 
experimenter may govern hla conclusions in proper 
tion to which hla instr n ents apt roirh these stand 
ards In efficiency 
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U is not to be 8 ipposed that an instrument costing 
but a few cents will give as good results as a well 
made and reasonably but blgUcr priced Instrument 
For instance the so-called silicon crystals sold to ex 
perln enters by some wireless concerns will not give 
ro per cent of the efficiency of the improved silicon 
detector which Is designed and tested for sensitive 
work The cfystals In the latter are selected from 
specially In ported silicon and many lumps are re¬ 
jected before a sufficiently sensitive piece is found 
In a like manner the efficiency of any other Instru 
ment depends upon the ■enilUveness of the Individual 
instrument itself more so by far than on the type of 
Instrument 

On the receiving side the detector is the vital part 
of the set without Which tt Is Impossible to operate 
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]ti the order of their BetultWensM the foltowiai tirpee 
of standard detertoTH have been oluslfled 
ClaM A Blectrolrtlc (illver plate wire 0 0001 
Inch / 0 00001 Inch) perlkon 
Clau B Silicon (Improved) pyron Ferron, 

Claae G Molybdenite 

Claae D Carborundum Magnotlc Bleotrolytlc 
<itlver plate wire 0 001 Inch / 0 0001 Inch) 

Claes F Carbon and st e) A1 imlnlum and eteel 
Cohprere etc 

The Porlkon detect i Is the i st extensively used 
typo for fuiisltlve w ik oh it mayeasier adjusted 
and kept In adj Him nt than anv »ther used In prucll 
Uil work 

The tel<i h n ree ivers should bo of high resistance 
with a maximum amount of amporo turns per ohm re- 
BlBtancf in this respat enamelled wire Is far su 
perlor to silk Insulated wire and a number of pro- 
gresfilvo firms arc following In the track of the writer 
who had used enamelled wire for receiver windings 
for the past several years I»w resistance receivers 
are of no use whatever for sensitive work 
The tuner may be of the Inductive type or of the 
familiar auto-transformer or single winding type 
The latter may have one two or three sliding mntacts 
It has been the writer s experience that excellent re 
suits were always obtained with th double sliding 


oBameUod <m tniaaii, tld hdrii 

bw of tuBm wound 

cotton Inaalatod wlro> and ho OOUM ndt aatftoo HiF 
markod dldorano* in UiO t« 90 otito •Oetaetao. 

Oondenoero obonld hayo about from 0001 to OdOO 
M F capacity The potentlometars ihould Iw at loaot 
300 ohms reaistaaoe when two or more eolla of 
tery are used 

On the tranimlttlng s^ the relative eflldency of 
the Induction coll or open oore transformer and the 
(losed core transformer seems to depmid upon the re* 
liability of the builder Both work well when properly 
and intelligently used Where only direct current is 
available it is not advisable to use the Wehnelt In 
terrupter as it gives very poor results on wlreleis 
work By no means use It on alternating current, as 
the best results are obtained when the piimarr la 
connected direct to the A C malne, suitable reslstanoe 
or Impedance being Inserted in seiiee it nseessary 

The sending inductance, spark gap and transmit 
ting condenser can be of any make that uses the gen 
eral proportions of the standard types. The wire of 
the sending inductance should not be on leM than a 
three-inch radius and should be No 14 B AS gage 
wire or larger The spark gape should have elec¬ 
trodes of sine or of some other approved alloy con 
talning a sufficient amount of sine to produce the char 



With the htiSS 

sr* «hU to reeutve IT m fi dode in 
atto mmm* Oiih AcMvitih kbw nekhMl • teeptd 
of the eleareeii^ «ad eoBdHKm o| spftrk, dto^ thud h^ 
lug noted, the ootuel tuBlug Mjr be eesUy eat epr 
ourately eooompllehed 

A smeU power etatloo tuned property will proMtdy 


work foior o? more timee ep tar m one of deuhte its 
power but not la tune. The mein oouMdemUon is to 


know what you want to try, and then to try it in the 
stmpleit and moot eystemaUc poeetbts. the per¬ 
sonal elffiBuat of good Judgment and ears in Utahiijg 
the oonnectlons good it more respeoelhie feme it 
the record reentta aoeomplli^ied by osKaia egpeyi- 
mentera than the type of awtralu employed. 

The following InformaUen hee been prepared for 
the use of the enperimester who withes data m mm 
stations that may have conditions somewhet aitiUlai! 
to Us particular station and while this fa only torn- 
plied from the operation of certain partlenlar statiOBi, 
the facts may be of use in 'doping* out the probable 
reeults of apparatus that Is to be installed The ex 
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contact tuuur Ihn utte of a third sliding coutact Ih 
now being advocated ly certain manufacturers who 
claim better selectivity with the some The inductive 
type of tuner Is considered to bo the most senstlve 
Apropos of the discussion now being waged among 
the several manufacturers regarding the use of 


acterlstlcs that accompany the use of the zinc gap 
The current supply for the transmitting side should 
always be sufficient for the maximum amperage re 
q ilred by the transformer or coll when operating la 
order that the spark may be maintained smooth and 
regular 


perimenter is again cautioned that bis results may 
differ widely from those given herein and that the 
only way to get the best reeults Is to expsrlment with 
as many hoede ups and InstnunenU as you can, until 
the happy medium is obtained *-JVieefricto« end 
JfecAonio 


Our ^oda LuKes 

Fbeaks of nature aside from their Importance to 
the scientido world and os curlosltUs for the vast 
army of sightseers to gase upon sometimes affoid 
humanity a source of supply for many of the neces 
sltles of life The latter Is trot of the Soda Lakes of 
Nevada or ae they are locally called the Ragtown 
Ponds The waters of these lakes are strongly alka 
line and as their name would Imply contain large 
quantities of soda 

It should bo mentioned that there are but two of 
the lakes Ihe larger covers nn area of 270 acres Its 
gieatost dimensions being about a half mile wide by 
three-quarters of a mile long while the other Is con 
slderably smaller 

Aside from the make up of thoir waters the right 
to class these lakes the freaks of nature Is based 
also upon the fact that there are no visible streams 
tributary to or draining them their entire water sup 
ply except Ihe small amount derived from direct pre 
clpltatlon being suf plied from subterranean sources 
A st idy of their furniatlou and water supply boa been 
a them for srlintlsts during the past half century 
Some claim that the Carson River Is the sourcse of 
supply The bed of (his river at Its nearest point 
which Is some two miles distant Is fifty feet above 
tbe surface of the lakes These bodies of water them 
selves occupy two circular depressions In the earth 
vHkich geologists claim to be cratere of extinct vot 
canoes and It Is said that tbe water from the rivet 
reaches these craters by percolating through the in 
terventng earth the mineral matter contained therein 
being unquestionably derived from the deposits ot its 
subterraneaB passa g e. 


These phenomena He but a short distance off the 
old croes-contlnental trail used by the forty nlnera 
In their mad rush to tbe gold fields of California, and 
are situated right in the heart of the Oorson Desert 
The nearest town to these lakes Is LeetviUe but In 
tbe days gone by It was known os Ragtown 
Nestling in the banks of these strange lakes in¬ 
deed A feet of their very edges are to be 

found springs sending forth continually streams of 
the purest cold water free from any taint of soda or 
alkali Had the early plmieers known that such an 
elixir of life flowed In that deathlike place how many 
livee might have been saved 
The rim of tbe greater lake risee eighty feet above 
tbe level of tbe desert but so gradual Is the elope that 
one approaching Is not aware of tbe existence of sneh 
a body of water until the very brink is rsadiad 
Standing on tbe rim for it can hardly bs refsrred to 
as a bank one gasee down at the glass aurface of the 
salty wdter one hundred and sixty five fest below In 
early days these lakes were believed by many to be 
bottomless no doubt a belief that still exists among 
a certain class Of course every body of watw must 
have a bottom and careful measurements have shown 
the greatest depth of these bodies to he in the neigh 
borhood of a hundred and fifty feet 
Tbe manufacture of eoda from the waters of theee 
lakes was begun a good many yean agtg and is car* 
ried on by tbe simple p roo e ss of evaporation It is 
estimated that the two bodiee oo&taln moM than a 
rniilkm tons of soda-^-enouAh to supply tbs whols 
wprtd for a food many years 0 Ttoe FdS 

when oQsan plants shPplM the hOda* 

and U waa the rreach Bovalntleei iffhlili #• 


first great revolution In the making of that neceesary 
article of every*day use When France was Isolatsd 
from the world her eminent scientists were called 
on to save the country from a threatened eoda 
famine and as a result Leblano invaatsd hie prooeei 
for the manufacture of eoda from coal, lime, salt and 
sulphuric acid 


Th« Aelattc BricK 


Wi should hardly expect to learn much of the arts 
of civilised life from the tribes of Central Asia, yet, 
It eeems, they make better brick thin we turn out 
The barbarUas employ the same material that we d(X 
and curiously enough the thing that Impartt snpert- 
ortty to their proeees qf brick maldng la one of the 
meet powerful agente uffistei^ etvfltsatkm-* 
gteam. 


When the Astattos have baked their bHcks for three 
days, tbe apahiBf of the ovqn Is iMed Urlfh m iv^Ueh 
is kept wet, so that ty briehs aull tnteusely heated 
are enveloped In gteam.^ e 


character of the bHcloa FfxitB fed thgy turn |Xuy, bhd 


at the eaiue time aegiirfiw a renarkSMa imm uf 
toughnees and hardsM AJftiouA 
out a eoond, wbah lOce that eUuh htaag, 
and they are aeld to re^st the effiew* df ueettiP 
mueh bettff ih«h dP tJw hrttdis of ymm 

is» jS as 2?tti BssSS 
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Our Typhoid Streams 

A Prt^leA of N^itlonol Importance 
By H de Parsons* M £ 


t^vt^s of our ttmins br lewsce snd trsde 
#UlPs \m bfOotoi* ft Efttloftftl luae Ai the popu 
IftClilft itieream, MSftoUlly the oont^etion in our 
oiKiriii Um ftubjent ii one of rital Intereit to the well 
bfttns fthd phbKlc health itf our fiifttee Chanies pro 
dftced hr hetiUtinentft have created new condlilou 
SoSis o( theae new oondltiona It It neither poetlble 
dsplrable to check, bat there It no good reaton 
one oommonltr thonld mUute a ttream to the 
deUitteat of another The eoonomlc rank of a ooun 
trr la baaed On Ita natural reeoureet Of tbeee re 
tonrofa her tlten and waterwaya are foremost 
Whare can h rich and proaperout country be found 
whkh la not well waterMT Sewage haa to be taken 
away from the placet of generation Ita manurtal 
value haa not been eoual to the coat of aecurlng It 
Therefore, tnunldpalltlea oonatruct aewera ao as to 
dtapoae of the sewage by water carriage with the ob 
jeot of putting It out of tight at quickly as possible 
Aa a natural aequenoe, aewera are built to operate by 
gravity and to discharge Into the nearest convenient 
stream or body of water eo that the sewage may be 


dllutbd and carried away with the currenU without 
farther attention The result la that aome of our 
rivers are not now auttcient to provide proper dllu 
tlon, and towns are drinking their own or others 


•ewage 

Philadelphia drank Its own sewage before it began 
to fllier the water supply from the Delaware River 
and dearly paid the penalty in a high typhoid death 
rate. The supplies of many private water com 
panics are polluted and towns are refusing to accept 
the polluted water offered 

The author examined a water shed In New York 
State where the drainage from a village emptied into 
the reservoir supplying potable water to adjacent 
towns Again, in Illinois tbe water supply for a city 
was taken from some small brooks and rivulets into 
which all the adjacent farms with their out bulldingfl 
emptied their liquid waatee In this case the only ef 
fort at pniiflcatlon was a slight aeration of the water 
by being sprayed over an artificial dam In the reser 
voir vigaln In Wisconsin a city was without a 
municipal water supply and each house had a well In 
Its back yard. These houses drained their sewage 
into open cess pools located In the same yards 

Albany Alters Its water but even so its typhoid 
death rate Is above the average of cities located amid 
clean surroundings and Its sewage Is passed down 
to other places below on the Hudson 

The Ohio River Is said by the Sanitary CommlsBlon 
of Ohio to be polluted and unAt to drink and yet It 
Is the only source of supply for the territory lying 
along Its hanks in that State Clndnnatl drinks Ohio 
River water and discharges its sewage into the same 


Stream for the use of others on the water shed below 
The Ohio Aows down past Kentucky Covington and 
other places In this State drink Ohio River water 
The government Is constructing dams In aid of 
navigation and in many instances these dams are lo 
cated without reference to backing up sewage polluted 
waters Into the Intakes of water-supply systems 
The sewage discharged from one district Aows to 
the next district below on a stream and the process 
of getting rid of the sewage by dilution Is not always 
safe nor Anal Sickness caused by germ life in 
the sewage nay readily be brought back to tbe upper 
district by Intereommunlcatten of the people 
It Is a mlsUken Idea that a polluted stream will 
purify itself If the current is rapid the process of 
poHAcatloQ win bs more energetic than when the cur 
rent Is riugglsh But even rapidity of current Is not 
to be relied upon as a safegus^ Tbe Niagara River 
la oeytalftly rapid enough but sUll the town of 
Ntagara Palls has more than ltd proper allowance of 
typShOid The distance between tke point of discharge 
oC agwage and tbe point where the germs are taken up 
fe iw^t SO In^portant as the «me of transit If the 
he ewttt, the distance that the germs will 
may N vary great, as some disease germs have 
hhsk jawren to have comparatively long lives. The 
ot stieatta hr sswage Is an active agent in 
MwgtldallPa •< Hf^s, and drains the weatth of 

W 0 pucoegaftHly as the sewers do the 

ot kw tooQiM k oktlonkl 

' It|80 hum TklMbl, rtmin, or, 

(lifir iKtOvyiMlO. town, or Mr, wk«i 
in <(r(#piitwm|01hitto« orottad In on 
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This opinlpn is imt wall founded Pathogenic micro* 
orginlsw are not local People are not localised but 
travel back and forth Contagious and Infectious dls 
eaaes are not local Disease utuseU by sewage dls 
charged from one community may break out In an 
other community and be brought hack to the Arst 
community 

Although the pollution of streams is not a local 
question the laws regulating sewage disposal should 
not be to drastic They should encourage rather than 
force communities to prevent pollution and should 





Paths Along Which Disease Germs May 
Travel From Sewage to Human Beings 


be carefully drawn to At all kinds of local conditions 
and be made to keep pace with tbe advances of sanl 
tary engineering A mode of disposal which Is suit 
sble for one place may be quite useless in another 
We should not wait for an epidemic to learn our les 
son We need a special authority in health matters 
and universal cooperation freed from all bureaucratic 
methods and amenable to sclentlAc advance 
Sanitarians have much to learn Our knowledge 
about disease organisms la still very limited and In 
view of our Ignorance it Is certainly unwise to die 
charge crude sewage into many of our streams Rn 
glneers should not erect structures the strength of 
whUh they cannot calculate Then why should they 
plan sewers to discharge Into streams which may pro 
dure effects they cannot estimate^ 

The sewers of our cities are the place for every 
kind of term harmless as well as pathogenic The 
sewers discharge them into the streams At first the 
bacteria diminish rapidly in numbers and then tbe 
numbers diminish slowly In the diminished numbers 
we do not And safety It is the weaker bacteria which 
perish Arst the stronger ones live longest Hard parti 
cles of sewage break up and liquefy slowly These 
hard particles may carry bacteria In large numbers 
for a long time It Is a case of the survival of the 
fittest and of those best protected by coatings of 
sewage origin The typhoid bacillus as welt as other 
dangerous micro-organisms pass the sewers to our 
streama The most virulent survive 



Fig 8—Typhoid Death Rates per KM)000 Population 


Bacteria occupy a position In the economy of nu 
ture as the lowest known order of life in the vege 
Ubie kJagdom 

The real^danger from pollution of streama Is tbe 
scattering of germs The sources of Infection aro 
water supply, mUk. shell fish food filesi contact and 
u^nown causes Ot these seven paths ^ along which 
the dtsease germs may travel from sewage to tbe 
homan boing (see Fig 1) only one is guarded by fil 
terlng h water supply The other six are left open 
It la, ther^ore reaso n a b le to state that conditions 
be tnalbtalned at the sewer outfalls which are 
Inljteilei^ td gem Ufa, so aa to reduce their numbers 
^ a lAlnlmam Thia would plMe a barrier acroae 
et^ pa^ «f tranamtaiM. 


When disagreeable things occur which are appreci 
able or apparent our s^thetlc feelings are shocked 
But wheu similarly disagreeable things are not ap 
preclable or not apparent (hey ofUn pass unnoticed 
Thus people will go to theatera and Into crowded 
halls and breathe over aud over the some air which 
others have emitted They make little objection be 
cause they cannot see the particles of hair skin bac¬ 
teria, and other things they breathe It Is the same 
with pollution by sewage They throw It out of sight 
as quickly and aa cheaply aa poislble without any at 
tempt at purification and they often eat and drink It 
again unseen Vet these same people are so cleanly 
In their habits that they would refuse to wear the 
unwashed underclothes even of a friend to aay nothing 
about wearing those belonging to some person 111 with 
a disease It seems perfectly reasonable therefore 
that we ghould guard the discharges from our sewers 
and protect our streams so that there would be the 
least risk of causing sickness from drinking or eat¬ 
ing our own or others pollution 
Typhoid fever is a germ dlsestse Tbe bacilli may 
come from milk food flies or contact as well as by 
water The infection Is traceable to aewage and the 
sewag^ Is scattered on water borne In tbe streams 
It is a closed cycle disease germs In sewage—sewage 
in water—disease germs In man It makes little dlf 
ference how many Intermediate stages or steps there 
may be the result from first to last Is the same The 
autumn months are often called the typhoid season 
although typhoid as a disease is Independent of the 
divisions of tbe year Typhoid la a country disease 
During the later part of the summer the streams are 
low following the dry season and the sewage Is not 
properly diluted and la often washed up on tbe banks 
and deposited In the shallow poola People returning 
to the rltlps after their vacations bring back with 
them the typhoid germs and through lack of careful 
nursing aid neglect of ordinary precautions communl 
cate tbe disease to others 

As a rule the sanitary condliioi s existing In Karo* 
pean summer resorts are much better regulated by 
the authorities than In America Tent colonies and 
segregations of little bungalows and cheap shacks so 
common In the vicinity of American cities during the 
summer are frequently fine breeding places for 
typhoid and intestinal diseases A comparison be¬ 
tween the typhoid death rates in American and In 
Furopean cities In countries whore pollution is re¬ 
stricted Is remarkable and greatly to our discredit It 
does not appear that we are a dirtier people than 
Europeans The difference in the typhoid rates 
therefore Is lue to our careless handling of sewage 
Some present (yihold death rates are shown In Fig 
2 and the numbers are the deaths p«r 100 000 popula 
tion In England there Is a Royal (temporary) Com 
mission on Sewage Disposal which acts as an in 
vestlgatlng liody and as a central authority which 
can assist all local boards The whole subject has 
been closely studied since 1858 and a number of 
royal commlssluns have been appointed to aid the 
country Prior to this date the rivers were grossly 
polluted and many local nuisances bad arisen Out 
of the Public Health Act of 1872 Joint committees or 
boards were formed from authorities bordering on 
specific rivers These river boards regulate the pol 
lutlon allowable in their respective rivers and there 
exists a certain amount of cooperation between 
them The work so done has been of untold value 
Fogland and the knowledge and experience collected 
of the greatest awlstanco to the world Thus for 
over half a century England has had some form ot 
universal system 

In Germany similar ideas are being urged and put 
Into practical operation Fach important water shed 
Is guarded by Its sanitary authority Generally 
speaking German rivers are larger than Engltah 
rivers and this has been an advantage aa It baa de¬ 
layed the condition of gross pollution On the other 
hand German rivers flow through several States and 
since 1899 there has existed an Imperial Council of 
Health which aoU like a central body to which the 
States can appeal This may be considered as a pre¬ 
liminary step toward the formation of Imperial River 
Authorities 

In France systematic control of the pollution of the 
rivers Is leas advanced than In England or Germany 

in America there la no untveraal reatrlctlon of any 
general value In regard to aewage disposal Our 
atreams are now ao polluted that It Is practically 
neoeaiary to use only purified water in our cities 
But even in oar cities where the water la filtered or 
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othtrv^lHt^ iMirillfU iht. dtatU rHt« U Htlll hlgber than 
tbu rates la buropoan lIUos FllUrlag a water supply 
only closes one path fur the typhoid bacillus to pass 
from sewage to man It does not protect the suburban 
or country districts which use unfllterod water 

There arc many cases of mild typhoid which do not 
Incapacitate the patient for work Any one of these 
walking casts may give typhoid to another who la In 
n receptive state Also many typhoid convalescents 
are allowed their freedom in bo are stilt competent to 
corainunlcato the disease As a result there con al 
ways be fovind nuldual cases of typhoid which can 
only be traced to unclean habits The pollution of 
our streams Is largely respODsibb 

Ah so many of our rivers and drainage areas are 
Intirstati U Is necessary to have somo national au 
thorlty btutes cannot sufficiently deal with the ques¬ 
tions of pollution as there exists In them such a 
dlv( rslty In laws and regulations Co-operatlon Is 
wanted among the States dnd this can best be se 
cured by having the aHflislanee of the federal govern 
meut that there may be less Ignorance and uncer 
lainty as to the mutual obligations of the States Let 
the government l>e the central authority through u 
properly organized bureau Let each State attend to 
its own work under the standard set by the govern 
ment In this way the government bureau becomes 
the authority to which appeals can be made by the 
States and through whi( h misunderstandings between 
States ran be settled A national association for pre¬ 
venting the pollution of rivers and waterways has 
been oiganlztd by a number of dtizens of different 
States all of whom are interested In sanitary science 
These gentlemen an carrying on the work for the pub¬ 
lic good at their own expense with the object of con 
serving the nation s greatest asset namely pure 
water It is their object to have the federal govern 
m^nt make a study of the question with the hope that 
the laws of tho different States may be made more 
uniform and that the States may bo made to cch 
opt rate more closely than they do at present so as to 
proservt tho public health There la surely truth In 
the saying that He who cures a disease may bo the 
skllifuIeBt but he that proveuts it Is the safest 
physit Ian —Stt venit iTidicator 

Electrical Notes 

An Important Qorman BUctrio Road —The D« ssau 
nitterfeld eledrlc section of standard gage railroad 
Is one of the most Important In Germany After 
equipping tho section it now rt mains to adopt the best 
types of electric locomotive and several firms have 
built locomotives for this purpose Tho first ones to 
be tested are of tho Siemens Shuckort make and are 
designed for express trains running at 60 miles an 
hour Tho first trials of these locomotives wore made 
not long since In the presence of an official commis¬ 
sion including government delegates and ongineors 
and they expressed themselves as very well satisfied 
with the results The present loiornotives will draw 
trains tip to 3S0 tons wolgbL 

The Bleotromagnatio gun Idea — The thought that 
the giatvt power of a great electromagnet might bo 
utilized to shoot a hoavy projectile from a gun baa 
occurred to many Inventors Some years ago Blrke 
land whose apparatus for extracting nitrogen from 
tho air Is now in successful operation throughout the 
world calculated the power that would be needed for 
such a cannon and later an officer of the Austrian 
army made Independent calculations with similar re 
suits It appears that to throw a projectile of about 
*10 pounds weight at a velocity of 500 meters a seconu 
a turn nt energy of 54 300 kilowatts at 181 volts 
would bo re(pilrod But tho energy is needed only for 
a fraction of a second Blrkeland proposed to obtain 
It by shooting a powerful electromagnet through a set 
*of tolls by means of an explosion, but Spacll tho 
Austrian officer has ventured the opinion that the 
best way wovild be to move largo colls at a very high 
speed in a rot tlMnt ar direction Not much faith 
however Ih plai ed iiiwn the practicability of su(h a 
gun 

A Mercury tungsten Arc Lamp —Messrs Urbaln 
and leige of I^rls aie exp( rlmenting with a new form 
of arc lamp which uses an an between mercury and 
tungsftn The arc Is made la a vacuum or In an 
Inert gas Inside a suitable bulb It was already known 
that a mercury vapor lamp could be made by using 
mercury with an Iron electrode opposite It ao that the 
vapor produces the light and the Iron remains cold 
An are Is not formed in this case When we wish to 
make such a lamp burn as an arc lamp the Iron Is 
biought very near tho rnenuiy about one-eighth of an 
Inch but os th* Iron melts by the heat of the arc 
this method cannot be used The authors find that 
tungsten will stand the heat of the arc so that a lamp 
ran bo made on this principle The tungsten glows 
highly b> the heat and a strong light, but It doea 
not appear to be consumed so that the lamp has a 
long Ufe What Is of Interest is that such a tungsten 


lamp Is very otonoraical At present their experl 
mental lamp works on 12 voltSf but it is prob^le that 
the voltage can be raised so as to bring it nearer 
what the usual lamps take by using an Inert gas 
under a higher pressure than is now employed The 
new lamp gives a very white light 

Scienew Notes 

A New Variety of Rubber in Borneo —A new source 
of rubber Is found in Borneo, according to a paper 
read on the subject before the Acaddmie des Sciences 
by Prof Dybowekl It comes from the milk of a plant 
known as Dyora vottulata and after coagulating the 
milk forms a white gum known as Jelutong When 
quite dried the matter is almost as hard as rosin, and 
It contains from 10 to 20 i>6r cent rubber It la said 
to be superior to the best Congo rubber A factory 
has been recently put In operation and Is now turning 
out a (Ousiderable amount 

Berlin University Improvements—At the Berlin 
University some |200 000 has been expended for dlf 
ferent improvomonts In the buildings especially for 
the new auditorium The observatory of the uni 
versity la to be Installed at Babelsberg near Potsdam 
and the work on this building Is already begun At 
the Jena University a new building Is being erected 
wbi<h will bo devoted to anatorao pathology and it 
will be under the direction of Prof H Klonka The 
Krupp company has made a considerable donation to 
Prof Welchert of the OOttlngen University in order to 
carry on aerodynamic experiments and another to the 
astronomer Ambronn for constructing a star photo¬ 
graphic instrument of a new design 

Adhesivlty —Harriot has reported to the I< rent li 
Academy of Sciences the dlstovery of a singular phe 
noiuenon which he calls adhesivlty When two sheets 
of brown gold are heated in contact with each other 
to the temperature at which they become converted 
Into ordinary yellow gold they remain firmly at 
tached to each other There Is no action at a dis 
tance actual contact Is required to produce the ad 
hesion Hence the phenomenon lannot be ihie to 
ele< trie or magnotU action bipr can It be due to 
welding caused by the softening of tho metal by 
beat for contact produces adhesion sotne time after 
the two sheets of metal have become cold and brit 
tie Yet adhesion Is not produced by the contact of 
two previously unhealed pines of brown gold or 
yellow gold A sheet of brown gold heated to Its 
temperature of transformation docs not adhere to 
a sheet which has been heated and cooled several 
days previously The adhesion Is very strong when 
the temperature of tho hot sheet Is between 570 and 
660 deg F 

Msdiolnal Plants.—The researches presented by 
Prof Bourquelot to the Paris Academy of Medicine 
appear to show that the medicinal qualities of plants 
are greatly modified by drying them for use and this 
action Is much greater than may* be supposed The 
chemical as well as therapeutic qualities are found to 
be changed by the drying Considerable experimental 
work was done In order to bring out these facts knd 
It Is shown that when the plant la dried there Is an 
InUr action of the various bodies It contains so that 
some of these destroy others and In this way many or 
the aedve principles of the plants are destroyed or 
made Insoluble However It is of Interest to note 
that this action can be avoided or at least In part By 
rapidly sterilizing the plants by dipping them In 
strong alcohol at the boiling point, the author was 
able to prevent any further destruction of the soluble 
ferments Owing to this method he could separate 
nut the chemical principles which existed In the living 
plant and thus have a great advance in analysis of 
vegetable substances which Is always a difficult mat 
ter He also prepared new pharmaceutical substances 
which will be likely to give very good results for 
medicinal purposes It will be seen that those re 
suits are far reaching and may be very valuable 

Proisn Fruit.—The chemical changes produced In 
fruit by freezing and thawing have been investigated 
by Otto and Kooper For example analyses were 
made of rli>e sloes and of the same fruit which had 
been kept 4 days after 5 hours exposure to a tempera¬ 
ture of 23 to 26 deg F The loss of weight chiefly 
water was found to be 13 6 percent The proi>ortion 
of acids decreased from 9 18 to 6 57 per cent and the 
tannin from 9 45 to 6 82 per cent, while the proper 
lion of sugar increased from 20 48 to 3175 per cent, 
and part of the glucose was converted Into the sweeter 
fructose or fruit sugar The decrease In tannin 
probably due to oxidation by which the tannin Is 
converted into red and brown substances designated 
as pholobaptenes The fruit lost much of Its 
astrlngency and acquired an agreeable subacld flavor 
In medlars which had been frocen and kept 8 days 
after thawing the sugar decreased from 4113 to 3737 
per cent the acids from 4 36 to 3 60 per cent, and the 
nitrogen from 3 08 to 2 68 per cent In Japonete 


quinces kept 18 days after freeslng and thawiJ^ 
the sugar decreased from 16 91 to 760 per cent, th* 
acids from 2411 to 19r71 per cent, and the tannin 
from S 82 to 184 per cent 


Enginwwring Notes 

A Bsw Railroad Aorou Ferslo.—According to the 
most recent Information the Russian government has 
approved the project for the Trans-Iron ton railroad 
The cabinet decided upon the construction of a rail* 
reading which Is to connect Baku in sooth Russia with 
India across Persia, and this line will compete with 
the railroad which runs from Bagdad to the Persian 
gulf An International company to to build the roll 
road, 

A New System for Purifying Bt. Petersburg Water 
—The city of St Petersburg has hod trouble with had 
water from the Neva but to soon to start an osone 
purifying plant which appears to be the largest in 
Europe It handles 60 000 cubic yards of water per 
day and Is installed by the Russian Siemens 
Schuckert electrical firm The system used here to 
stated to be a combination of the Siemens electric 
oKonlng apparatus together with steriltoing towers 
designed by the Paris Oxone Company 

Groin Silos —Large grain silos have been erected at 
Bremen at the MUhe establishment They aje entirely 
of metallic construction and use 24 cylindrical cham 
bers of sheet steel having 17 feet diameter and 96 feet 
height, taking 12 000 tons of grain This gives a very 
high pressure on the ground so that the constructors 
use a large foundation bed of reinforced concrete A 
bottom plate is first laid and this upholds 42 columns 
of about 4 feet square solUou Upon this to placed a 
reinforced concrete planking in order to receive the 
slloe The space between the columns Is used to house 
various apparatus for transporting the grain 

A Ooiud from the Rhine to the Weser, —^An ex 
tensive piece of work to be carried out In Germany 
will provide a continuous canal from the Rhine to 
the Weser The first section is a canal which will 
lead from the Rhine so as to connect with the Dort 
mund Sms canal then the boats will follow this lat 
ter A new section then branches off and crosses the 
Weser stream at MInden ending at Hanover In 
order to Increase tho flow from the Weser Into the 
present canals thero to building a barrage at Waldeck 
across the Bder valley and thus a basin will be 
formed whkh to one of the largest in Europe con 
talnlng 210 000 000 cubic yards The barrage to about 
140 feet In height It U expected to finish the pres 
ent work In 1913 

PecoBarities of Submorlnei—Equilibrium to almost 
as difficult to maintain for a submarine vessel as for 
an aeroplane With modern large submarines It to 
contended tho act of diving to performed when the 
vessels have headway The bow to depressed by horl 
7 ontal rudders controlled by skilled men and the ves 
sel moves obliquely downward The desired depth 
having been attained the steersman must so manage 
the horlkontal rudders that the vessel shall practically 
maintain lU level but In fact Its course becomes 
really an undulating one up and down There must 
be no movements of men or weights ln|the vessel 
without immediate compensation to restore^and main 
tain the balance else the submarine may dive to a 
disastrous depth Manual has been found better than 
automatic control 

'Looonotlves Indicating National Oboractor—An In 
genlouB French study of the various types of locomo¬ 
tives In use throughout the word undertaken from a 
new point of view presents some Interesting con 
elusions One of the most surprising inferences 
drawn was that genuine art is exhibited In the con 
structlon of locomotives They show It Is contended 
from the French standpoint, beauty of line and pro¬ 
portion and true originality of treatment The 
American locomotive combines elegance practicality 
convenience and power thus betokening qualltlos of 
the rare that does Its work well The English loco¬ 
motive It to stated to more trim and snug being 
smaller but without loss of power The French to 
lighter and finer In line than either of the two men 
Honed but to less powerful and effective 
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Third International v\ero Exhibition at 
Olympia l^lh 

THf EXHIBITS AXAIYZFD 

Tiir Olytnpla Af*ro Show has iinquostlonably realized 
all anticipations of exceptional interest It la true 
that the exhibits might have been more numerous 
but there were after all twenty dlffeient machines 
on view ten of which were monoplanes and ten 
biplanes—which fart In itself Is additionally inter 
estlng as Indicating the balance of opinion that exists 
at the present time as to the relative merits of the 
two types hafh type has of tourse Its own particular 
advantages which nre emphasized or deprecated by 
individual designers according to their own persons! 
view of what problems aio most In need of Immediate 
solution 

At the present show the keynote In design is strutk 
by the prevalence of inclosed bodies a feature that 
iharacterl/es the majorltj of the machines present 
and is of itself of the greatest Interest and importance 
At one time constriutors used to be very partlculai 
about adopting stream line form for struts and other 
small members but praitlcil (onslderatlong soon 
showed that this refinement scarcely warranted—hv 
any increase In efflcioncy that It afforded—more atten 
tion than could bo conveniently bestowed upon it In 
the ordinary course of construction If struts and 
spars could conveniently bo made of stream line form 
without undue extra expense nil well and good If 
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ou tliu oil ti I U 1 d It Wiiu 11010 cottV 9 iii«iit to iMkO 
tli9in roctaDgulAr H oD some loadtDC Anns at iMoti 
made no bonoa about ignoring the porely gflUnUflo 
Bide of the proble Aa a matter of fact» moreorer 
this elaborate application of pure theory to practice la 
very ui t to Ignore practical conalderattona that are 
1 ol u1 n In acco nt In the theoretical hypotheeli 
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SKhrCH un eiRATlNQ THF CRUTOH 8USPBN 
SrON OF THE BRISTOL MONOPLANE 

[ nr tnetance aoroplanea nowadays no longer only fly 
li tho calm and Indeed the art of aviation has pro* 
gresBed to an extent sufflctent to enable pilots to 
navigate the atmosphere when the win I Is blowing at 
a velocity that represenle numerically a fairly higa 
percentage of their own flight speeds. If therefore 
tho wind Is not blowing In the line of flight the 
axes of stream line forn s on the machine will be 
more or less athwart the relative wind and much 
of the advantage of the special shape will thus be 
set at nought While this argument bolds good in 
connection with the struts and other members that 
are relatively small compared with the machine as 
a whole It does not necessarily apply with equal 
force to the question of Inclosing the whole of the 
prln Ipal maaBos in a cBBlog of stream line form 
ITie engine and the pilot offer a very considerable 
extent of surface that does nothing but oppose th 
flight of the machine by the resistance of the normal 
air press ire upon it 

Clearly this Is neither the time nor place to deal 
with the matbe natical and technical aspects of this 
most Important subject but suffice it to say that 
M far EB theory Is able to ludl ate at the present time 
tie use of streamline casings offers every opportunity 
toi effe ting an Important saving Hitherto of course 
it ban been of less moment to psy very much attention 
to this matter as other more pressing considerations 
1 ave called for Imme Malt, notice but with the general 
tendti y towirl IncroaBe in speed—and Incidentally 
h fact that high speed Is of flrat Imimrtance In the 
prospect of winning the Daily Mail |50 000 prise— 
the q lestlon of body reslatance becomes one of funda 
menial Importance Tho In losing of the engine and 
TII t In u streamline caning In nor »ovor an alto* 


the gtrsamUiM Idea* aAd U trttl M letatwtpi ^ 
watch how tar thia ^ ^ 

principle works out in Ckgaralty sp a aktAf 

sucJi things are best errpft^ by dN F aaii and «• 4d 
not doubt that it wHI U taosmagy to out A ittort 
boles in the Piggott sMl MbfO U nadsflw tho nQ«kO> 
menu of the aTtrags pUot It will at any r*t0b taka, 
we should Imagine, soma litUo tlino to gst nsod to 
being compiouly boxed tn tot oren u It It. with 
orthodox machlneSi arlators c^ten complain of 
impeded rlston On the Piggott machine the outlook 
is entlrtiy through wlndofs made of ineoluhle gele' 
tine and the passenger and the engine are both 
situated in front of the pilot The propeller boss 
which Is conical forms a revoliing pointed nose on 
the otherwise hemlspheHosl head of the body 
^ almost equally pronounoed example of inclosed 
body work is given by the Kny aeroplane coastruotod 
1 y Messrs MuUlner of London and Northampton but 
In this machine the body is boetUke in form and 
the pilot and passenger can have at any rate, nothing 
l ut sky above them if they care to detach the conning 
tower cover plate Like the Ptggott the streamline 
body of the Kny aeroplane extends to the tail and 
the latter part of it Is fabrie-oovmred In front th* 
outer surfacing matsrial is theet aluminium On the 
Piggott machine the surfacing material is entirely 
fabric Fabric U also used for enclosing the trees*' 
work of the Nieuport monoplane, for which Maiuice 
Ducrocq has the agency In this machine however 
the rectangular seoUon of the main tnssM kgs not 
been incloeed by any supplementary casing as on 
the Piggott monoplane and consequently the sldsa 
of the body are flat In appearance, however the 
Nieuport monoplane distinctly belongs -to the cUss 
under consideration although possibly lu right to 
8 icb classlflcatton is based more on appearance than 





SKETCH IITUSTRATINO THE CONTROL ON tHE BLACKBURN MONOPLANE 


gether differet t m liter from the mere shaping of 
lodividual AtrutB 

Ai Olympia this yea 1 pi stream lino bodies are 
the predominating feature in dpHign In the degrees 
of pomi>teleness they rauge ^11 the way from the new 
Piggott mprtoplhne which has every part of the body 
the engine 6 l|ot and paBsenger completely Inclosed 
If u large torpedo-shaped casing with g hemlsoberleal 
1 ead This represents the extreme Aeveiofineat of 




woik ^ % w W l wtb i* wttli 4MM 

moduw brktek him 




FNsat 

SKETCH SHOWING THE ARRANGEMENT OF THE 
FRAMEWORK AT THE TAIL OF THF 
HOWARD WRIGHT MACHINE 

actual design for there is little doubt that the small 
size of the horlsonial twln*cyllnder engine In front 
considerably enhances the streamline appearance of 
the body which If dtted with a more conventional 
motor might call for less comment on account of 
its shape In the Handley Page monoplane for exam 
pie the engine end of the machine Is anything but 


SE3CTOH ILLUBTRATING THE HACRAKtM WT 
THE OiaAPPBABTNG AXLE ON TRtt 
gANDERfl BIPLANE 

Sr nfewltts* catch the exit sad wlHMaetrecirtwn above tbtl|V|IWf 
the aktda, oa whkh latter uwaiiMni the auohiae esa 
tberafovo lead dirert. 

characterised by the sfttlre exposure of gU tk* Br|g* 
cipai m saasg The most important-^ tt Egg a|pp 
one of the earlieat examplea of this sya^ of ocG- 
struotloii^ls the Breguet biplane which mag kw 
scribed M bsvlDg a mommlaiie body suiHy>rtlhg hiilpBe 
wtitga* Tha body la oompi^ly turfaioed tmm begd t* 
tail and Is ol great length Unfortunatoly U kga a 
most ungainly appearanoe, owing to a peculiar dM- 
oQntlauity In its lines but this is perhaps, niere 
pronouAcsd when the pilot is not on board, hsnaupe 
the general shape has been besed on tke wrUMiigs 
pesltiOB in the machine and on the amount that Ida 
body projects above the level of the frame. A upw 
type of Bristol biplane which Is now being hntlt In 
addition to the Airman pattern Is designed on Bre¬ 
guet lines and has the eharaoterlstio Inoloaed body 
which with the stBgle row of gtruts In the gap and 
the engine in front, constitute the outstanding faaturea 
of the Breguet type 

Various other appUoaUons of this prlnelpla aC ip 
closed bodywork to biplane oonstruotlon are to he 
found arneng the modem examples of the FhruMui 
type of aeroplane The Bristol machine of this pat 
tern made by the British and Colonial AoroplaBa Oo 
has a kind of car for the pilot and psiseagar hut 
the engine being a rotary Gnome Is sTpnsad. On 
the genuine Maurice Farman exhlbtted by ths Amro- 
pUne Buf^ly Company a slmUar cast^ pxtewds 
around tho engine also whleh Ip case la g sta 
tionary Renault, with the propeller inounteA on the 
half-speed ogm-ehaft On the Orahamo-Wbfte htplifpe 
the pilot and passenger rit in a dainty Uttto gmtdkte 



stream line like in form yet thorp Is no bethsr example 
of stream-line oonstructlon at thO Show than tg pro» 
vided by the afteripart of Its body U kin quite n 
flshllke appearance and ie auifaeed througbewt hs 
highly-poBehed threap wiahofhuy At 0h» mgrtbigo 
to dttir dwlfMd to any tko tt» yiiktol 
<1^ olnntoUrllMd br ikott ttoieil. «|4 P» 

p^rttoutor mebUto M. u w n o oiMiortf iMtf Awt*r> 
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«r« tB til* IstMt nto 4 * M rogardi tiody 
Titm aM twMUr inaotitiUM oa iri*«r 
ar« MglMM wad tan aMBoplanaa Of 
lltpWft tta oajr proparly ba elawlHad aa 
Idt i itiftn t» tba nkrmaa type Tbaaa locluda tba 
IWCT lI pi baMt ooplaa bjr tba BrlUab and Colontai Anro 
Oaofianr Maana Howard Wrltlit and llaaara 
CUwbMnO'WliiU Bach haa minor poonllarltlea o( Ita 



SKETCH JLLtrSTRATINO HOW THE ATTITUDE 
OK THE TAIL 18 ADJUSTED BY A HAND 
WHEEL ON THE SOMMER TYPE 
HUMEER BIPI^NB 

own Thoro U alio the Maurlre Firman which dlfferi 
from the Henry Farnum In the flatter appearance 
of Ita planei and In the extended iklda which curve 
vp to lupport the elevator on the Sommer principle 
The Sommer type which may be practically con 
ildered aa a modification of the Farznan deatan la 
repreaented at Olympia by the Humber biplane The 
•aiential characterlatlca of the Farman machine which 
la unqtieatlonably the moat popular aeroplane that haa 
yet been built are baalealty that of the original 
Voialn from which it waa evolved by Henry Farman 
who flew the Volatn biplane at a time when he waa 
one of the flrat men to fly at all The Farman machine 
la a biplane with an elevator In front a tall behind 
and tbe propeller Immediately behind the main planee 
An tbe popular type of engine tsed on thla machine 
la the Qnome rotary which la alwaya mounted adja 
cent to the propeller the principal maaa la altoated 
aft of the center of preeaure and consequently the 
tall la necessarily of the lifting type because the pilot 
does not In the accepted poattion balance the engine 
hy hla own weight 

On the Breguel biplane where tbe relative poaltiona 
of the migine and pilot are reversed the tall becomes 
praotloally speaking a non lifting member although m 
actual practice the tall )f the Breguet la a slightly 
cambered plane Ineldentally of course the Breguet 
system faclliutea the uee of a monoplane type body 
because the propeller being In front does not Inter 
fere with the continuity of the longitudinal apart In 
the constriction of such a member The inclosing of 
the body BO aa to be more or less of stream like form 


DMoMesk to n oeparati otasa Thmw ifl ths tmaU Wright 
r«cm’> wtt% wliioli typo Ux Aloe OgUvlo competed In 
tho Odrdqft Sennett race ^0 Cody blplano with whlifli 
Ifr 0 F Cody won the British Ifichelin Cap and 
the Banders Mplano which In some eaoentlal features 
rooombleo tho biplane originally designed by Messrs. 
Short Brothers. 

Tbe Wrtght blplaiie tn tta present form la oharao- 
terlsed by the absmice of any front elevator and by 
the ugo of a non lifting tail Praolically the machine 
la In balance about tbe center of pressure with the 
pilot on board and indeed the aplral draught from 
the propellers is enough to upset this balance through 
Its influence on the tali plana 

The Cody biplane is similarly a balanced machine 
hot It differs from the present Wright type In having 
an elevator The elevator on the Oody machine la a 
cambered plane and normally carries aome of the 
load for convenience In control although it Is not 
easentlal from constructional considerations that It 
should do so The engine on the Oody biplane la 
carried on the lower plane and within reason both It 
and the pilot can have their positions altered In order 
to effect any degree of balance that may be required 
In practice as has been mentioned Mr Cody prefers 
that the elevator should be loaded a little as be 
considers that It facilitates control 

Tho Sanders acr plane Is fundamentally a modiflea 
tlon of the original Wright biplane as its only tall 
member Is the rudder and there is an elevator In 
front Thla elevator however probably carries pro 
portlonately more load than on the original Wright 
because the very strong Short type girder under 
carriage Is probably heavier than the corraeponding 
outrigger on the original Wright machine These 
girder skids and tbe elevator shaft Itself are to all 
Intents and purposes the same as those on the Short 
biplane last year The main planes themselves are 
hara terUeed by sharplT" down turned extremities on 
the upper plane that act as side curtains to prevent 
leakage and sideslip The engine and propeller on 
the Sanders biplane are arranged more or less on the 
same lines as the Ck)dy^that is to say tbe propeller 
Is mounted midway in the gap and Is driven at half 
engine speed by a single vertical chain The rudder 
Is a trlplane in which respect it differs from the 
biplane rudder on the Wright 

If we attempt to compare tbe monoplanes on a 
similar basis it Is somewhat more difficult to dlfferen 
Uate between types owing mainly to the gradual 
merging of the characteristics of the Bldrlot and 
Antoinette patterns that have hitherto lei the field 
and been distinct Th s for Instan e U e V section 
boatllke Antoinette body may be seen combined with 
Bldrlot pattern wings wl Ich an certainly quite dls 
tlnct from the planes of the true Antoinette both on 
account of the tact that they are thinner and also 
I y reason of the absei e of Individual trussing on the 
wing spars 

A genuine Bldriot with Its characterlsil lifting 
tall rectang liar oien girder body and rather low set 
center of gravity Is exhibited by the London repre¬ 
sentatives of that Arm while the Martin Handasyde 
monoplane may be considered at any* rate as regards 
its appearance as characteristic of the real 


oharaclerlstM but in Uie piluUpte of Uie non lifting 
tall they are alike The Kny has lU wing spars 
Individually trussod more or less on tbe Antoinette 
principle but In the other machines mentloiied the 
wing spars are not thus reinforced 
Properly speaking the real distinction In roono- 
planee of this class!A atlon should be drawn between 
the tall behln I and tall first types and In the latter 
ategory the Valkyrie Is at present the only example 
I view Ibis machine Is of essentially British design 
and construction It is characterteed by a Axed load 



niTAII HKLTCll ILtlSTRATING THK RFAR 
LLEVATINO PLANE ON THE 
FARMAN BIPLANE 

carry i j, leading p e In front of the main plane 
which leading plan m st not be conf iscd with the 
moval le e evator tl at is also provided In the Val 
kyrie machlu s the propeller ei glue and pilot are 
likewise all in front of tbe main plane In the An 
toinette n onoplane the engine and propeller are both 
appreciably in front of tl e main plane and on the 
Bl^rlot m noplanc the cnglr o an] propeller are etlll 
In front but distinctly loser t the leading edge In 
asmucb as the central portion of the Valkyrie main 
plane Is imessed to tale tho propeller the engine— 
B pposlng It to be a Cnome rotary—Is not really so 
n ch further forward of the leading edge proper than 
It Is on the Antoinette and thus the eseential die- 
In tlot Is more or less c nflned to the change In tho 
position of the pilot Appearances are therefore apt 
to be a little deceptive In respect to tho relative dis 
trlb tlon of weight with tl Is particular deelgn 
A monoplane that ig altogether In a clese by Iteelt 
Is the Dunne wll I is so far as practical flying 
machines are cnncerrol an evol tlon of the Dunne 
biplane The bifla e was In Itself however orlg 
Inally evolved from still earlier monoplane models 
A cl ara tor stlc fca re of this machine Is the absence 
of a tail an 1 tho V plan form of the wings which 
also have a varying ai glo of Incidence from root to 
tip The object of the denlgi Is tbe acquisition of 
natural stability and the purivee f sloping back the 
wings Is to acquire an oveiall I< ngth for the machine 
ns distinct from tho c) ord dluenslon This Incre¬ 
ment In length vlrt ally It t odu es the principle of a 
tall u d led ango n tho angle of Incldenoe through 
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Antoln^te it has the triangular section covered 
frame, non lifting tail and Individually trussed wing 
apart. As a deelgn however the Martin Handasyde 
monoplane le full of orlglna] detail 
Matinee like the Blackburn and Bristol monoplanes 
msg he <dasslfled se lying between these two distinct 
types Inagmueh as they have Antoinette bodies with 
wingg that certainly bear snore reeemblance to tbe 
BUrfot pattern than the Ai^olnette and are at any 
tmk I t raM id only to one central mast 
tn Iha IKny^ piflrotl. ttaadli^ Bags and meopwt 
menoyiahaa tem pMimitnatog over an other 


out the a cc^oding scLtlons f tl c wings confers tbe 
principle of the dihedral angle n the relative attlt tde 
of the vlrt al tall portion tn respect to (he central 
leading portion of the machino 
In fundamental principle the Valkyrie aipenrs to 
be not dissimilar to the Dunne although there Is no 
structural likeness whatever The leading plane tn 
the Valkyrie however may be likened to the central 
portion of the Dunne machine and It makes a dihedral 
angle In r«nect to the main plane the extromltlee 
ot which correspond to tbe rearward tips of the Dunne 
wings This oompuison U> perhaps not altogether 
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on I Rivf* ah lb a br f*fl> drfvwn but It hu been niwlo 
will I 0 objo t nf empt Misiof that It if la thf undfr 
]ylDf principle rather than in the form of the machine 
that trpea should be compared on a oommoa eetentlflo 
buBiB The liandley Pace monoplane for efxample 
1 as ( B oped back wings arranged with a oreeceat 
I in forn of leading edge and the dihedral angle Is 
present In a minor degree by the nee of upturned 
f ox b e wing tips Apart from the ehape of its wings 
1 owever the Dunne monoplane Is characterised by 
Its underhung load the engine and pilot beingtidtoated 
1 oneath the wings. In the Sanders biplane which In 
this respect represents the principle of the early 
Wright flyer the elerator may be regarded as a for* 
ward tall b t as Its attitude can be varied at will 
B ability is dependent on the action of the pilot 
Thus far we have discussed the machines that are 
already familiar to readers of WligKt and indeed It 
is one of the most satisfactory features of the present 
exhibition that so much of the display Is admittedly 
within the realm of successful prsoUoe Ko one can 
possibly say that the present exhibition lacks orlg 
Inallty In aeroplane design and yst It is singularly 
free from freaks Practically the only purely specu 
latlve designs are the tandem monoplane exhibited 
by Messrs Wllllsm Cole and the machine exhibited 
by Mr F I Bartelt Of these the former is unfln 


Isbed and IS thus possilfl^ |k oklAlgC' 

from criticism, so wb tItsfsfbM OohlUiO 

selves to ssylng that ft liipnr Mtsr ^ dlssdviditsi 0 
of having an unprspcseeiflsg imhosri&e* The dSslfli 
Is due to a Prencfaman, 1C ICagnodet and atts ok a 4 
particularly interesting prc^hlecli In seroplans 064 * 
struction The tandem mosoplane was on the point 
of being the first machine to fly la AmsHoa whan 
liongley was tripped up hy In his (mdesver 

to demonstrate a fuUsltefi mnehlne of this type before 
representatlvee of the American Qpvemment Langley 
had succeeded In obUlntag very successful flights with 
large powerdrlven models, and his construction of t 
maa-carrying aeroplane was undertaken at the instf 
gatton of the American Government, as a direct out¬ 
come of his previous work Fsuity launching wgyu 
twice brought about temporary disaster to the machine 
and the authorities having littla faith In tboaa days 
withdrew their support Within a fsw we^ the 
Wright Brothers had secretly succeeded where Langley 
foiled and In the evolution of their machine the 
tandem monoplane has been forgotten 
The necessity for overall length on a machine aa 
a factor In Its stability and the neceaslty for pro¬ 
viding an adeQuate body in order to carry the 
tall certainly suggest the possibility of developing 
a useful type in the tandem monoplane since it 
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Tha wings aro mopntad aft tlair khouldelra m mdiil. 
whareby thay risa and falt« wbilo idirayf vdmalljta 
parallel to the ground. Tbo motlen of tlw ttrmm 
balBg drenlar tho wings, ilauttaneoutiy wHh 
rise and fall mova ft w r^ arda and bfufltirards^-tn 
words thay perform a modtftad Com of paddio aetliia, 
the ohiaot betag to derive support beating the |ir 
The wing motion ie obtained from d^la tioooplUMcOy 
and in addition to the supporting reaetion, there Ie 
said to be a propelling foree suilkdent to |mep taa 
machine going without the small propalkr that ii 
such a oomparatlTSIy instgnlScant oobstrocftionai ia|f> 
ture of ths machins as a whole. Wa are fuMrsaafl 


that the snull eeals m^ototype of the machina e4hlh> 
Ited actually flaw with a pilot weighing 8 Stone 4 Ma 


The Air-brahe as Related to Progress in Locomotion—III* 

The History of a Great Invention 

By Walter V Turner, Chief Enj^ineer, WeeBn^Kouse Air BraKe Co, Pittsburg. Pa. 


To xiNHi tiR for a moment the quantitative results 
of the Improvements which have been mentioned as 
evidenced by the comparsUve stopping distances of 
trains equipped with the types of brakes referred to 
The diagram (Fig 18) shows concretely the relative 
offlcloDcy of the varlo ts forms of brakes for passenger 
trains the difference in the length of the lines cor 
responding approximately to the reduction of distan e 
required In which to stop a given train of one loco 
motive and six cars from a speed of 80 miles per hour 
since the Introduction of the airbrake If the dla 
gram were Inverted so that H Is viewed ipslde down 
a fair Idea will be obtained of what the relation 
between tbe stops wo lid have been through the re¬ 
spective periods of train development had there been 
no change in the air brake since first applied 

The tendency of modern rolling stock to lower 
brake efficiency Is further Illustrated in Fig 19 The 



Pa 18—DIAGRAM OP DEVELOPMENT OF AIR 
BRAKE EFFICIENCY SINCE 1869 


retardation curves show the stopping distance from 
alo t the same Initial speed of a train composed of 
cars weighing 30 000 pounds and braking at 88 per 
cent and a train of 84 000 i>ound cars braking at 150 
per cent It will be seen that notwithstanding the 
60 per cent greater braking power of the heavier train 
the difference In stop is not greatly In Its favor Tbe 
reason for this Is clear when It Is oonaldered that 
the work done during tbe stop for the light train 
won 14 f>ottons per brake^ihoe per second while 
with tie heavy train It was 29 foot tons per brake- 
shoe per second which shows that under modern con 
dltlons each brake shoe Is doing about twtoe the 
^ount of work required formerly In order to make 
approximately the same stop which conseQuenUy low 
«wd the ooelBclent of friction and thus tended to 
equaUxe the actual retarding forces developed In the 
two cases 

The dlagAMA below the comparative curves shows 
first the length of stop for light train with the eqnip- 

• PM^tsd at the siMtlaf oSf the UtBcbam^ aad etogTaT 
hng BerilM ef the rraaklta InstltSte. 


Oontinued from Supplement Mo 1841 page 230 

ment of its day second what the stop would have 
been with the heavier train bad there been no change 
In brake equipment to correspond to tbe increased 
weight of train third what braking power was 


actually required to stop the heavy tr4in In the dis¬ 
tance the light train was stopped vriUt ItnhrsSce equips 
ment end fourth what the stop of fht Kght train 
woi^d be tf it were poeslble to i#p)f fto ft ^ brake 
equipment required for the hearf tratn ikefr is 4 
signiQoent asul an^uiBoteut exempis ol wtefe Is re¬ 
quired to meet mefkva oondltMe eq hiibtireir aq 
they were provided forirnfM iqt# 


coNTBot vALva xquiFMxnT 

with the introduction of heavy sleeping cars and 
passenger eqnlpmsnt cart carrying heavy motive 
power apparatus such as self-contained motor cars. 




Fia 19-<X>MPARATTVE RETARDATK^ OXmVBfl AND BRAKINQ 
POWER CHART FOR IIUINS OF 18T5 AND 1W7 
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bfAotlp ptitolmd fnw ItO poo&di IvndM-ptptt ptmNrm 
dOtrrfOd tktro wap Uttla bop« of raiitfag th« eyltedar 
promra Uthar and m mataral ot pernuuMnt Im 
lA tho (moral copdttton would maH orm 
H t|o fttlt 110 pdundt could bo ToallMd In tbo bralto- 
cxlindM. 

tbon ww 00 Kinootion an Ineroaao In brake- 
plpo preaaflio i^>ovo tbo preaent atandard It botna uni 
Tbraplly rooognlood that 110 pounda wat about aa blgh 
aO could adfalr dud wMAomlcalty bo uaod with tho 
t:fPO OC apparatua fend flxtum In gaiMral aerrloe. 

Tho tn^pttcptlon of the brakoicfUador proaaura 
Ihronib tho lotoraua of tho foundatioii brako riffflns 
had boon earrtod In manf oaaoa boyond tho rooom 
mended 9 td 1 maxtsaiun limply bocauao it waa tho 
moat obrtoua, atnlploatp and moot conTonfe&t moana 
of proTidina tho hoarleat cara with a proportionate 
braklna powor approaohina that uaed on lighter can 
Tbo evlla of thla oxpodlent toon bocamo manlfeat In 
dragfliiK bralW4hooa olow roloaao and trouble In 
keeping the brake rigging properly adjoated Moat 
important of bH from a aafet^ itandp^t, waa the 
eftoH of thla high leverage ratio In muItSplylng the 
loaaoa duo to loat motion in the rigging or truck mem 
bora, brakophoo moromont and wo on the raault of 
which waa eridenood In exoeaslte falao platan travel 
and conaoQuent tallure to obtain the maximum brake- 
cfllador preMuro contemplated in tho doalgn or atlll 
moro oerlone loao In braking power duo to tho ptaton 
travoling lo far u to bottom on the cylinder bead 
Tbeae and other mechanical llmitatlona therefore 
banwd further progrooa In thla direction and two 
altomatlvea remained via 

X To ineroaao tho offeetlvenoaa of the tingle brake- 
eyHnder at far aa poMlblo by oalng two brakoahoea 
per wheel <claap brake) 

2 To uie two brake-cylindera per oar 
White tho drat of theae altematlvei would undoubt 
edly bo of some aaalatanco there are objectlocii to 
thla doalgn not the leaat of which la a roaaonable 
doubt whether the acknowledged theoretical advan 
tagoa of the claap brake would prove to be practicable 
and a reaaonable certainty that no matter to what 
extent Ita iheoreUoal advantagea might be reaUaed 
in practice the maximum Increaae in efflolenoy thua 
afforded could not be sufficient to meet the demands 
Of dondltloaa already exlatlng to aay nothing of the 
poealblltUes of the future 
On the other hand the two-brakoKsyllnder propoel 
tlon did not neceeiarlly Involve any new or untried 
principles aloce two complete equipments of the type 
already In service might be used one for each end 
of the car Thla would provide ample stopping power 
for exlatlng condStlond and lend itself readily to ex 
tetiston aa atlU more severe demands might arise. 
It waa therefore recognlaed that auch an arrangement 
offered the boat solution of the problem of the proper 
air-brake equipment tor paaeeoger cars weighing 
120000 pounds or over Furthermore It was seen that 
a single valve mechanlam to control the admlaalon of 
lir to and release of air from the two-brakocyllndera 
would poaaeaa auch marked advantages over a com 


ioiib and gtn&g the bdet of aaUifaottfm tmder 
emiditioffg ^te gimUar to ihoee of the twooylliider 
pmmt o r m equipment While thla valve (the dia- 
tributtng valvo of the BT locomotive brake equip¬ 
ment) wag particularly deaigned to operate In con 
heetlon with two or more brake-cylindera on loeomo- 
tlveg, Ita dblttnctlve operative featuree were equally 
advantageous for passenger car service Consequently 
when Ihe Introduction of 8d-ton multiple unit electric 
motor cars on the NT NHdHRR electric 


zone called for a oorreapondingly effective form of 
brake apparatua of necessity using two-brake cy 11 n 
dera the valve mechanism adopted was a modification 
of the distributing valve type the changes being only 
auch aa were required to adapt this device to pas 
aenger train service From the start ita performance 
under the severe demands of suburban electric service 
waa BO satisfactory as to thoroughly establish the 
advantages of this type of equipment for the high 
braking efforts and large brake-cylinders required by 
the heavier classos of cars It Is hardly necessary 
however to go further Into detail regard ng U oon 
stmctlon or operatto first because the design of Its 
operating mechanism resembles so closely that of the 
distributing valve and second since it served to 
mark one stage only in the development of a distinct 
type of brake apparatus for such service 
As airsady stated with the advent of passenger 
carrying cars weighing from 136 000 to 160 000 pounds 
in steam road service and still heavier motor cars 
carrying extraordinary dead weight loads the limit 
of an efficient single-cylinder equipment was ap 
preached and In some cases exceeded But this was 
only one phase of the sU atlon The demand of high 
speM heavy train service had steadily advan nd to a 
point where for adequate control something more 
was required of a brake than merely maximum re¬ 
tarding power In emergency The ordinary service 
functions and automatic safety and protective foa 
tores became hardly secondary In Importance 
Briefly stated the requirements recognized as es 
■ential in a satisfactory brake for this modem ser 
vice are as follows 


T Full emergency prseeure obtainable at any time 
after a service lumlteetlon. 

8 Full emergency pressure applied automatleally 
after any predetermlnod brake-pipe reduction has bean 
made after equiilsatlon 

9 Bmergeney braking itowor approximately 100 
per cent greater than the maximum obtainable in ser 
vice applleatloDs 

10 Maximum brake-cylinder pressure obtained in 
the least possible time 


11 Maximum brake^yllnder pressure maintained 
throughout the stop 

12 Brake rigging designed for m iximum cf 
flclency 

13 Adaptability to all classes and conditions of 
service 

That certain of these req Irements demanded radl 
cal changes in the valve device used on the car Is 
evident from a comparison with the functions of tho 
previous types already referred to since but one of 
these required functions was contained In the older 
equipment These considerations led to the latest de¬ 
velopment In the art of controlling heavy high speed 
passenger trains employing what is known as a con 
trol valve In the place of a triple valve the fun tlons 
of which have already been mentioned In brief The 
complete equipment ts known as the schedule PC 
and Is Illustrated In Fig 20 

The relative stopping power of tho most efficient 
of the old order of brake apparatus the high speed 
brake—and of the control valve apparatua Is con 
trasted in the curves of Fig 2t Both the compart 
tlve lengths of stop and the relative rates of rise and 
a nount of maxim m braking power are shown by the 
curves It will be noted that the 576 foot shorter 
stop made with the PC eq Ipment resulted not only 
from the h gher braking power utilized but also from 
the quicker rate at which this braking power was 
built up to its maximum value As a result you will 
note that the speed of tho highspeed equipment train 
when passing the point (t 100-foot stake) at which 
the PC eq Ipment train stopped was still as high 
as 38 miles per hour which means that 40 per cent of 
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F a 21 —COMPARATIVB TRAIN STOPS CWITROL VAI VF AND HIGH 8PFLU 

BRAKB EQUIPMENT 



F». M-tUlPBOVBD BQOlWttINT Ft® HBAVT PASSENOBB CARS CONTROL VALVE EQUIPMENT 

BCHBOUUII “PC 
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tbo ou eaoM oiMl 
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1, Automatic in action 

t Wefeney not materially affected by unequal pis¬ 
ton trarsi or termke-oyltndsr leakage 
$ serial •errlce aotioo 

4 Qrafnated release 

$ QuSelc nehargs and oonpequent ready response 
iffValteg to any braks^lpo rednotloa made at any 

ii U4 MM flttlbttltr for Mrvico 


iU Initial klnsUc energy (at 60 miles per hour) still 
rmnalned to be dissipated (harmlessly in this case 
fortunately) before the train couW be stopped 
Moreover not only was this speed 88 mUes per hour 
In the cose of the high-speed equipment train but It 
passed the UOO-foot stake sU seconds before the 
PC equipment train reached that point That is to 
say the train with the TO equipment came to a 
stop at the 1 iOO-toot etake six seconds after the train 
equipped with the highspeed equipment pessod this 
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point at a ipeod of 38 mites per lionr At the tlao 
when the PC equipment train stopped at the 1100- 
foot stal e the train eq Ipped with the high-speed 
brake eq fpmen was 27C feet farther on and stUl ran 
t Ins at a hi ed of 2R n Ilea per hour which eorre- 
sponds to a kinetic energy 22 per cent of the original 
amount wh n train wae running at 00 mllea per hour 

flUUMART OF OKTSLOFilEaT IN FASSXmKt lUUKSS 

From what has gone before it wlU be seen that 
11 e existence and development of the passenger brake 
devices whl h have been described have come about 
not spontaneously of themselves or solely for them 
selves but In response to a definite need or for the 
p rpose of accorapllsblng certain necessary and de¬ 
sired reeults the end In view always being the safe¬ 
guarding of life and property and Increasing the 
facility economy and dispatch with which larger vol 
tmes of traffic can be handled 
Briefly the conditions to be overcome and the ob¬ 
jects to be attained may be summarised as follows 
CoHDiTioNB Increased weights of trains greatly de¬ 
creasing the rela Ivc efficiency of tlie brake and In 
creasing the energy to be overcome In bringing the 
train to a standstill Of two trains on the same num 
ber of wheels having the same nominal percentage of 
braking power one being twice the weight of the 
other the heavier train will run at least one-third 
f irtber than the o her 

Higher r inning speeds Increasing the energy to he 
overcome In making the stop In proportion to the 
square of the speed and adding directly to the length 
of stop according to the time req tired to obtain ef 
fective braking power on the train as a whole 
Greater freq enry of trains which Increases the 
necessity for stopping q ilckly In a rapidly Increasing 
ratio Not only Is It of more importance than ever 
that the trains be leadliy controlled within the dts 
tancee between signals but with double or four track 
roads there Is the added greater possibility of the 
track on which the train Is ru ning being blocked by 
a break In two oi otl r accident on tl e opposite trach* 
Increasing tnststeice pon the mfort and con 
venlence of passengen nnd at the same time for 
greater economy In the handling of traffic the latter 
being In the nat e of things antagonistic to the 
former wltho t some spe lal provision Is made look 
lag to ultimate rati er than circumstantial economy 
Oktsot of Tmprovxmfnts —In flsn rc A.ppUcatU>n9 
—(1) Much more flexible control of the train greatly 
reducing possibility for sho ks (2) More uniform 
braking power reducing surging in trains and flat 
wheels (8) Uniform and maintained cylinder pres¬ 
sure notwlthstan ling variations In piston travel or 
leaky brake cylinders (4) Constantly recharged 
atxlllary reservoirs which Increase tie safety to the 
highest degree (B) Better protection against excos 
■Ive braking power In service applications (fl) 
Shorter amoother and more aco irate stops 
In Smwffencv Applicationa —(1) The human factor 
in the equation li rod col to a low point (2> The in 
creased percentage of braking power and prompt rlee 
of brake-cylinder pressure compensates In a large de 
grte for the decrease of the retarding force due to 
the Increased work tl e brake shoe now has to perform 
as compared with the old style brake (8> TValns can 
be stopped in tom where near the same distance as 
when the care were lighter (4 Emergency pressure 
is atfOiMle even after a airticr application has been 
made fo on extent never hc/ore otfained 
■isrtr ATfP TOAD RRAKES 

Under modern frelgl t traffic con tltlons as already 
stated nnlformlty of retardation on all oars In a train 
Is second In Importance only to safety This with 


mixed loads mwl mdIM higlafl tt the mm tnttL Ib 
inbeMtty aikOMktiM>l4 ^ ^ hnkd 

sidered thus tar It odd bqrddqoMlliM Htwo- 
viding means whereby g HiaatlYi braking fproe SMf 
nearly comparable to thftt th# einpty ostr oag be 
utilised on the pactlalfy or Mly loaded oar 

The difference In braking power with the standard 
brake on loaded and empty oars would no dohbt 
astonish anyone onfamlUdr with the facts but eaa 
be appreciated from the statement that the «uae 
brake-cylinder pressure which glTSs 60 per cent brak 
Ing power on an empty ear will give only from 17 per 
rent to 20 per cent when this oar is fully loaded 

Four poeaiUe solttUona are evident 

1 Inoredidd Brake^Under Frsssars for a Gieea 
AedttoHon oad on ffguoNsotioA—'In order to leave the 
braking power on the empties the same as at present 
but Increaee that on the loaded car to the desired 
amount, tt would not be permlsslhle to increase the 
brake pipe preiaure above the 70 pounds at present 
generally used Slven If an Increase above 70 pounds 
for thia purpoee were permissible tt would not give 
any higher braking power for ordinary service re¬ 
ductions but only afford a higher equalisation pres¬ 
sure An increase of reservoir volume on the loaded 
car Is therefore another alternatlTe The maximum 
increase In pressure then available could not be 
greater than 70 pounds which while only Inoreasins 
the braking power on the loaded oar by 40 per cent 
(that Is from say 20 per cent to 28 per cent braking 
power) at the moat would deatroy many fundamental 
and necessary features of the brake This Is only 
about one-fifth or one^lxtb of the increase required 
for a proper control of a car loaded to from two to 
four times Its Hkht weight This method Is therefore 
Impracticable 

2 Inoreaae the Total Leverage RcUio Temporarily 
on the Loaded Oar —In the first place the total lever 
age ratio for the heavier modern freight cars and 
standard equipment Is already so high that any such 
Increase as required by the loaded oar would be pro¬ 
hibitive Aside from this, however It has been demon 
strated by many repeated but futile attempts that 
none of the various schemes thus far proposed for 
mechanically changing the leverage to correspond 
with the increase In car lading (whether automatic 
ally with an Increase of car weight or manually) can 
be made practicable for actual road service Once 
established for the light car the same leverage ratio 
must be utilized for the loaded ear 

3 A ronifiinaiion of inereaaed leverage ratio and 
auwiliary reaervoir poltifnc might he snggeeted as a 
possibility but it would evidently combine the ohjee- 
tlonable features of the first and second alternatives 
Just mentioned In such a manner as to aggravate the 
tndeslrable effects of each This method therefore 
falls to afford the relief sought 

A fourth possibility remains viz 

4 A Beeond Brake’CyUnder to be Added to the 
Ordinary Brake Cylinder to Control the Load —A 
n imber of equipments of this type of varying form 
are being successfully operated on a number of rail 
roads particularly in mountain grade service where 
the additional braking power thus provided Is of ad 
vantage in increasing the amount of tonnage handled 
In a given time down the grade tt will be of interest 
to state in outline only the oharactaristlo features 
of fonns which have proven successful 

1 Two brake cylinders per oar are used one for 
the empty car and both used together when the oar 
Is loaded to say two-thirds or more of Its rated 
capacity 

2 Standard leverage arrangement for the empty** 
Irak® cylinder 


by the fdr gkplttfoftkg t|w gkfib sf 

air to ttm Ikh adds# sr ^*isad*^ Mte dylMsr 
I dmtfdwtPMUft dbasfsavsr fshra madbanlM 
for outtlttg hfaks to or ettber maa#- 

aUy or osrtaia eifsamstaaosA MtaMUcaOy 
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The importsat problems eatsHng tuto tha oQOrf- 
tion of brakes so trsti^t traiiu tmAqr prsssnbdagt 
tensive tnUBo duty for irhloh ths *^pty gad Umd 
typs of apparatus otters an Meal solnUoo my he 


briefly as follows 


I The necessity for mors braklag power on loadod 
cars than afforded by tbs ordlni^ form of hrakOi in 
order to Increase ^ tonnage whloh cm be habdWA 
down long or heavy gradea with safety LooomoUves 
of such power are now built, that It ts poesiya in 
some looallties to haul heavier trains to the top of 
a grade than can be safely controlled down ths other 


side with the standard brake 


2 Tratns of mixed loads and empties espeqlally 
long (60 to 100 oars) tratns where St Is physSoally 
Impossible or economically ImpracUoable to arrange 
the empty and loaded care In ths train to thu best 
advantage thus adding greately to the danger of the 
train parting or damage to the lading and eguSp- 
ment due to Inequality of braking power in different 
parts of ths train whan the brake Is applied at some 
critical speed or loeaUty 

8 lATOomoUves of great weight but relatively low 
braking power tending to increaee the internal 
stresses In the train due to unequal retardation on 
different cars in the train 


4 The advent ef large capacity cars aggravating 
the differences In retardation due to lading so that 
the percentage of braking power on such ogre when 
loaded is reduced to a greater extent than on curs of 
lower capacity for which the proportion of loaded to 
light weight Is lew 

5 The requirement of operating both short and 
long freight trains with practically all air brakes cut 
Id This, on a long train with loads ahead and 
empties on the rear end preeente an <H[ieratlfig prob¬ 
lem dUfionU of solution with the old standard brake 


ramoirLM or txaiw nAxiite Aim majcs imieit 
Throughout the foregoing deserlptlon of the devel¬ 
opment of the various types of brake apparatus oc¬ 
casion baa been taken to explain at the same time 
the operating conditions and service requirements 
reepoDslUe for their being While this has neces¬ 
sarily Involved some reference to some of the funds 
mental principles underlying the proper applieatlon 
and operation of brakes as related to convenience 
economy and safety in train control there are cer¬ 
tain limiting conditions and fixed laws which should 
be treated more apeclflcalty and In detail This la not 
BO much because the present state of the air-brake 
art exemplifies the application of theee laws and piin 
ciples to the complex dmnands of modern freight and 
passenger service but rather because tt is otily by a 
careful study and sound working knowledge and ap¬ 
preciation of the signifloanoe of these laws that anr 
one is able to Judge positively and accurately on the 
one hand the adaptability of or neceulty for any 
new air brake device and on the other what are the 
rsquireinenta to which any new detloe or method 
must oonform in order to adequately and efficiently 
satisfy the requirements of new servloe conditions, 
(To he continued) 


lULES 60VERN1N€ THE COMPEHTION FOR 
THE $1S.MI FLYINO MACHINE PRIZE 
OFFERER BY MR ERWIN 60ULR 

I A pRicB of $15 000 1 R8 been offered by Mr Fdwin 
O Id for the moirt perfect and practicable heavier than 
air flying machine designed and demoTUtrated in this 
country and equipped with two or more complete power 
plants (sep rate motors and pro| ellcrs) so connected 
tl at any \ owe pi t nay [tc operated Independently or 
Ih t they ui y 1 sed together 

coNnroNS or XKTtv 

9 Com} rt t for the prise must file with the Contest 
Oommlttec e wnple r drawings and specifications of their 
aachhies* 1 whl I il e arrangement of the cngfaiea and 
propc^rs In learly tiown with the mechanism for throw 
•ksf Inio or out of gear one or all of the engines and pro¬ 
pers. Such entry ^mld l»e addressed to the Cont^ 
Commlticc of the hSc xK-nr o Amkr gait FHse 961 
Broadway Km Torfe cltv Fa I nte tant In thrmalty 
«nt6rin| W» tuSeWne m nt h \ ocify Its type (motiopl ne 
beWc o ptdr etc) give Its prfndpai dhnemlons 
tbs muMlsr sad skw ®f ffs'motors and pcopeUfrs, U 
hMo-poweri fMt-carrytag dapad^ and the nature of rts 
coktrsUtag devices. 


3 Entries must be received at the oflke of the Scixx 
nne AnuoAK on or before June 1st, 19U Contests 
will take place July 4tfa 1911 and foOowiag days. At 
least two madiliies must be entered In the contest or the 
prlie w4U not be awarded, 

coKinrr coximns, 

4 the committee wlU conslft of a representative of 
the Senmpme Aicmoax a representativt of the Aero 
C^ub of America, end the representative of eome tech¬ 
nical idStituU. This co mmi ttee tiiaU pees upon the prae- 
tlcabillfy and efficiency of all tiw maeUnes entered in 
competition, end they shall alao act as Judges In deter¬ 
mining wMofa machine haS made tiib best sad com¬ 
piled with the tests upon which the winnlag of the niiM 
la condfflonel. The dedtion of this otshlib h iiS t ihaU he 
flnel. 


oomsmoxa ox xM 
5 Before mafcinf e Blffblt emdh c Mmm eft Us agent 
must ptw to the satisfection of «bs OffMIlt OU|feiimee 
that hh A hUe to drive epodi en^ bmk 
penditttiy df the other oroti>em» Whs UUds to 
coupU op ah Sngltim and 


«mn,< tiWI fw • pwrM of ot loMt OM boii, h* mart nm 
with oD« of hh powor {ituito dlMsanododt obo Im artrt 
drir* hii mliM* Mffia, Oght rttofllrttlr omito- 
grthor notom 

con pnImI 4, be wrti to |M«« to* porfonumco 
.!» a* iwns of tto MifMaMmam of Uw raifooi «w 
tko t(BotUMa of btobUMg', oom of coatnL oU 
wffl oloo bo tabw into b wi rttoro t lMi bf tboMiw. 

^ M«l«ng tbm, eoaaiioM tuTb, 

awarpefl me prlna 

«. All tMrtMsthaa-oIr mocUort of Om (no lAol- 
OT w oo f o p loum, boBooptoMt onKboptem, rte.-rtmt bo 
cntltM U compete for 1^ f^rhuv hut ah mivihhku eav^ 
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Wilfelete Tel«|(rapkx Bxxd Airships 

A Review of Recent £itpetiments 
Rjr the Paris Correspondent of the Solentifio American 


om nau^ who n it th« hud of tin sum Tower 
wt NI yn iBd ohlif of thi gorernmont win- 

Un SspSTtmeiit, hit born mifclni txperimenti for 
■p O i tlsii ap<m thi qUmUoi of wlnlMi tolegnph/ 
It tPpUad to alnhtpa We tire the leidlnt retuIU 
of work« whloh m oontilned in i piper pre- 
tm t ed to the Tetegnidien fnititutloix of Peril* 

Pa wmitM work la oopnectioa with linbipi, we 
retaliw vpos the ilnhlp both la iDtenni or itriil 
wlrt) ihS ilto I onund conaeotlon or itt eoulfiUnt 
Wd will drat rtfe to the dUMttoa of the ground wire 
It Ihlt It Ittportiat In Fig 1 we hin the uiuol 
oosaectkmt for l wtreleei plint ii ire uied in rirtoai 
lUtlonih ind hire i. it the lerUU wire and T the 
gronnd At JP U the tending appantoi and R the 
notlytag ippiritui ilther of whloh can bi con 
Boctid is. 

In eertiln caaei we mar obtain reatonably good 
rettlta hr npliolng the ground wire of the aerial 
■rttem hr a oonneotion with one or more inaulated 
wirea atreiehed ibore ground and eouivaient to the 
aerial from an eleotrioat standpoint Such a aystem 
a known at a falte gronnd or counter wire It can 
ba med when a good ground oonneotion cannot be 
■iide for iBBtanoe in rooky aoil In Fig t the ground 
a replaced by the fUae ground O To transmit we 
oonneot the potnU a and b reapectlvely with a, and b, 
and for reoetrlng with a and b It is demonstrated 
both by theory and by practlee that while aignaa are 
being lent* the tenalon due to the wavea is not con 
stint over the length of the leiial or the comblnmtlon 
of tlUa with the aiae ground or counter wire This 
tenalon a greitett it the endt t (Fig 1) or a and y 
(Fig I) At tbeae points ooour brush dischargee which 
are stronger aa the power used In the waves Is greater 
Steing that greater power a needed when making 
long datinoe tranamlislon it follows that such dls 
chartts are greater In long-dtatance work However 
the brash dischargee depend not only upon the energy 
used in th« aertel hnt also upon the method used in 
piWdttdng the sparks Taking the three cases occa 
atonal aparka musical aparki and oontlnuoua wave- 
trains In the first two oases we store up electrical 
tnargy In condensers from which we produce a perl 
odlc spark discharge When the number of discharges 
it tmall the energy spent In each spark is evidently 
greater than where we have a oonslderahte number 
of aparka The consequence is that the electric ten 
lion in the aerial and especially at the ends s or c 
and y (Figs. 1 and 2) is weaker as the number of 
sparks la greater and the brush discharges follow 
tha same law The use of musical sparks whose num 
ber is such that the noise produced becomes a must 
cal sound alloWB of greatly reducing the brush dis¬ 
charge With a continuous wave train we have a still 
greater diminution but we will not dwell upon this 
method as it it not yet found to give really pracUcal 
utet The factor of the brush discharge Is an Im 
portant one in order to prevent exploeion of the hy 
drogen of the balloon as we will further see 

To InataU a wireless plant upon an airship we must 
erhlently use a monntlng with counter wire ana 
logout to Fig. I On the other hand at it Is shown 
that the hruth dltchargea produced at the ends of the 
tntonna and the counter wire will ignite the hydrogen 
We must red iri t this dltobarge to a mlnlmuin and to 
do this we use mntteal tparkt. Beaidet It It required 
to Mbprett or nMurit all aparka which may be formed 
In the atTi eapeeUUy la the waveHCeneratlng apparatus 
irhlidi mty oanae an etploaiim in the hydrogen eaeap- 
lag from the haltoon. it U alto prudent tn all cases 
fo iqaHt atpUl maktag a tranU^lfaion when the bal 
IpOa valtvt pra thsru la in accidental 

rm til the tiraalob Yartota dlfipoalttona tor the 


Retard type of airship for instance we may use the 
mounting shown In Fig. 3 Tha metal parts are shown 
tn heavy lines and the transmitting and receiving 
apparatus B R are here shown outside of the nacelle 
for elearnets in the Qroas type (German) we can 
proceed tn an analogous manner (Fig 4) and the 
counter-wire system is formed by the steelwork from 
whloh the ntoelle la suspended together with the 
nacelle itself 

Second If the linear dimensions of the metallic 
masses are not sufflolent for use as a counter tystem 
we can add insulated wires suspended from the bal 
loon body so as to lengthen the former For instance 
In the Parteval type (German) the counter system 
can be formed aa Fig 6 shows and the extra metal 
wires FF make up a counter system and are quite 
insulated from the mass of the balloon and well 
away from it. 

Third In airships having a metallic framework 
like the Zeppelin or a metallic platform as in the 
Republlque, It would he quite Imprudent to incur 
porate such in the wireless circuits It is preferable 
to make a special counter system by means of metal 
wirea quite tneulated from the metallic mass and far 
enough away from it to avoid any accidental con 
tacts between the live and the dead metal during the 
signaling for we would give rise to sparks in the 
metal Moreover as even the dead metal will have 
oscinations set up In It by Induction dangerous dls 
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DIAGRAMS OF W1RKLK88 WORK IN CONNhCnON 
WITH AIRSHIPS 

charges might be produced at the pointed parts of the 
metal It is a good plan to section the meUlllc cables 
as much as possible by Insulating pieces for the 
eleotric dlsoharges will be weaker aa the dimensions 
of thi mtU) parts art leaa. In Fig 6 we observe such 
a method whloh could be used on the Republique 
type. It la alao proposed to form the counter system 
by a metal wire which la hold by a kite and this could 
be applied to any type of airship but the kite might 
hinder the proper moveinent of the airship In cases 
where we have a very tong nacelle the aerial and 
counter system could be placed in symmetrical posl 
tlona (Fig 9) at A and G both of them being insul 
ated from the metallic mats of the nacelle Such a 
method hat the drawback of not giving the same 
working range in ail directions, aa the waves radiated 
from A wHl tntorfera with those from C There will 
be thus a maximum range in one of the planes and 
a nUnlmum in the other 


ktrtol t&A tha oeuntei^wtre art Utad according to the Aa regards the sparks produced by the apparatus 
typw of bdHplMte xn alt casea wa generally Itstlf at the brushes of (he dynamos etc it is easy 
tin a^M hy a tlnglt wire from lOd to lOd to teke the needed precautions by using wire gause 
IMMki (Ilk 1 te Mfck tett) ih Imigth which la hnaf prptoctori aa we find in miners safety lamps For 
Hkh kktoUe after htrtng somewhat loaded prodxldlBg Che current there la ganerally used an 
te fD at to tmld dlflotttty when the airship it mov alternatiBg current dynamo having a musical fre 


tejkit Afi to 1^ oohhter wife ayitem it can be planned 

nifti W tUM of ttie iiMtlle and 

tfaWnr tlM taUew tnpw nkoit 


quenoy whloh can be connected to one of the shafts 
by a frtcUon clutch A 3 to 4 horsepower else is 
euktotent in general Aa to the receiving apparatus 
therk is nothing special to note However the noise 
Of tlto motor hinders tbs reception by means of tele- 
phdisi and we somettniit need to use a ooherer and a 
regtitef a6 that the apparatus becomes more com 
It la best to keep the telephone method 
gn4 W A station which bat enough power to give 
tr kbosid to the telephoget. Iteception of mei 

t hy ^ tsndltp to hekidet t secondary matter 
( wt ARthe heeAW IMmettont before the 
WAk ttlot MMf itMii.48ier ««oi4 


to be sent while en route Th« reception on board is 
generally confined to some conventional signals to 
show when messages are received demands for re 
p(*atlng messages etc 

In closing we will mention a few points as to the 
range which airship plants can reach We must dls 
tingulsh two classes of lange first the range at which 
the airship messages can be received on the ground 
and second the rauge from ground to airship Ihe 
first of these Is the most Important It depends upon 
the energy of the waves and the dlmenslotis of the 
aerial and counter system It thus depends on tl e 
plant which can be realised on the airship but it also 
varies with the lay-out of the ground plant When 
this tatter has a large aerial the range s evidently 
larger than what we have with a small antenna such 
as the military field posts possess The range of 
receiving may be very long and reach some hundred 
miles when we use a powerful land station The total 
weight of a wireless plant on board an airship varies 
from 200 to 450 pounds according to the method used 
and also according to the lesired range Given the 
general conditions of the i roblem as J ist set forth 
we will mention some points sbo it the practical ru- 
BuUs which have boon ac ompllshed It will be rn- 
memberod that during the last military maneuvers In 
France a series of teats was arried out with the 
military all ship Bayard-Clement with Capt Ferric 
OD board and operating the wireless plant Although 
the full data are not yet made public enough is known 
to give us encouragement in such work It must bo 
remembered that we have here a trial post In which 
every factor is red iced sine weight and power 

The current for the alrshtp poet Is given by a stor 
age battery using ten colls of the automobile pattern 
These give 20 volts with a maximum output of about 
5 amperes For producing the musical sparks using 
a vibration period of 250 per second there Is employed 
a vibrator which Is specially designed by Messrs 
Dotbenod and Ferrld this betug a kind of large tuning 
fork whose vibration is keit up by electromagnets 
The sparks are protected by wire gauxe covering so 
as to avoid igniting the gas The total weight of the 
airship plant Is 130 pounds We now have some data 
as to the power and range It was thought hlfhnrlo 
that we required to produce at least 2 kilowatts power 
on board the airship in order to have a range of 30 
or 40 miles However it Is found that signals sent 
from the Bayard-Clement cmjld be Tory clearly 
heard on the ground when working at a range of lOO 
kilometers (fi2 miles) using n power below TO watte 
(1/15th horse-iower) and even probably very near 
85 watts or I ut l/20th horse-power 

Wood Pulp 

W I fiber has oine Into general uh h a Hulntil 
lute for the otton rags and other malerials formerly 
employed in the making of paper This fiber is callfHi 
pulp having taken the name whloh used to be given 
to the cotton ajid linen fiber when It had been pre¬ 
pared ly maceration for spreading into sheets of 
paper The wood fiber used to 1 e prepared noi so 
many years ago ly a wh lly mwl anlcal | r oas Th 
blocks of wood were gro nd or r-wi 1 It ly a tl i 
applied obliquely to the grain The 1 i gth of flUr 
depended partly upon the angle at ^h) h the II cl 
was held during this process 

In place of the old mode of ol talnli g w m i i il| 
chemical treatment of the wood is n w in vogu As 

formerly the bark Is stripped from ihf wood to se 
cure fibers of uniform quality All dls * 0 ! red or dn- 
cayod parts are removed for tl e sume reas n Then 
the wood is cut across the grain Into thin chips 
which are carried to the lop of the mill and dropped 
Into largo drums about fourteen foot in dlamator 
and twenty four feet long 

The drums are made strong en ugh bear a proh 
sure of from seventy five to two h indeed po inds to 
the square inch When a dr im Is parked full of 
chips It Is filled with s ili h irir acid and other 
chemicals The wood is converted into a cotton like 
prodxict which Is then pressed dry and mashed It is 
next mixed with water rolled flat and e it Into shape 
for bundling In this condition it la said to bo male 
up of sixty per cent moisture and forty per cent fiber 
In thte shape it goes to the paper mill Oeneraliv 
speaking It Is found better to pay the freight on the 
tontained water than to cheapen th cost of trana 
portatton by pressing out the water for the pulp 
packs hard when it Is dry 

One cord of spruce wood is ©stimat d to tpa'tf 
twelve hundffiA fK>Hll49 of dry fiber 
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The Bruceton Experimental Mine* 

Its Plan and Purpose 

By George S Rice, Chief Hn^neer Bureau of Mines 


^jib cxpIoBibillty of coal duet la air having been 
succpBBfuIIy dcruonatrated In the lOO-toot gallery of 
the UnUod States Unreau ot Mlnea at Pittsburg and 
In the longer galittlos at 1 levin France and Altofta 
1 itgland the next step In the InveBtlgatlon of coal 
(Inst explosions 1 y oath of the experiment ■tatlons 
was to (letormlue the exa< t cooditionfl under which 
HiK h exiloslone took plate When these conditions 
were understood testa of various preventive meas¬ 
ures could be undertaken with some degree of pre 
(ision ITevention or at least limitation of ox 
ploel tns In mince wae of coureo the real objective of 
the stations 

The galleiy at Llovin a short length of which was 
elected In IKS was gradually lengthened to a dU 
tante of 8 0 fitl the one at Altofts also erected In 
1 )|)K was about 9 j 0 feet long as originally laid out In 
both these galleries the limitation of strength pre- 
v<nta safe lon<ling with pure coal dust for more than 
a iistan e of 400 to *'00 fc* t on loading beyond this 
dlHtante the gHlIeries are sometimes ruptured The 
ninnagomonts of these stations have expressed the de 
nirablllly of making tests of coal dust In longer and 
stronger galleries since It is Imposslblo to solve all 
the problems surrounding an explosive wave In the 
short dlatancffl now available moreover methods of 
limiting an explosion which were successful with a 
loading of < oal dust for a length of 300 or 400 feet 
would probably not be so with a longer loading or a 
larger explosion 

The Director of the Bur an of Mines Dr T A 
Holmes and his tfchnhal staff at 'tn early date ap¬ 
preciated those unavoidable llinitatlons of a surface 
gallery hence deslrtd to obtain an underground gal 
lory or mine opening which would not only enable the 
teats to be made on a larger si ah than Is possible In 
external galleries but In whith experiments could be 
wade under actual mining conditions. In such au 
underground gallery theic would be no restriction as 
to the extent and vlolcn o resulting fiom explosion 
I xperlmcnts provided a suitable location was so 
cured Moroo\or the methols of limiting and pic 
venting explosions the real obje live of all smli In 
vestlgative woik could be tried out under real m!n 
Ing conditions 

It was fonsccn that the greatest dlflUuItl h In cx 
perlmonting In an unduground gallory would be 

(I) lo obtain certain deslitd natural conditions 

(J) Having obtained those t(» carry out and con 
tiol the cxiHrinunls In a scientific way and be able 
to get oinpletc ICC Olds In tlie fac e of violent ex 
plobi mn 

Afhi a long seaich a location for the experimental 
^aJh r\ or mine has been s Iccicd neir Iliuceton In 

Frtni J *^00 to T 000 foet of straight entry can bo 
dil\cn from the outcrop in the riltsburg seam In 
some of the mines operating in the scam In the pnst 
great explosions have occurred 

The entries will probably be either level or slightly 
rising excel t for Irregularities so that there will bo 


ravine close at hand water can be obtained for a 
boiler plant and fire protection Natnral gas for ex 
perUnental purposes and for use in a gas Incline sn 
gine and fan engine Is obtained from a pipe Uns which 
passes a few hundred feet from the mouth of the 
mine Finally the situation Is nesr enough to Pitts¬ 
burg to allow convenient movement of the engtnsers 
and physicists between the testing station there and 
tho mine The location of the mine Is twelve miles 
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h\ hVAlION AND PI AN VIEW OF FNTRANCL TO 
L>CPFHIMKNTAI MINE 

southwest c^f Pittsburg on the Wheeling division of 
the B 4 0 Railroad The coal and necessary surface 
surrounding the mouth of the mine has been obtained 
at a nominal rental from the Pittsburg C oal Company 
pRCKisfHN AM> DhcKixicwFDT—Aftof a loiig (outinued 
scinch for the best location which would give the de- 
bliod condlllous th*' present site was pkked and 
about (he middle of Deoombor permission was ob 
lainod fiom the Secretary of the Interior and the di 
Hclor to pioceed with the laying out of the niiuo The 
suiveys already having been made the outcrop was 
uncovered and two parallel entries with forty feet of 
pillar between them were started At the time of 
writing this description th^e entries have been 
driven In under cover over 200 feet The right hand 


slale abovs It Tbs soiled **draw slats Is a toft 
shale or olsj which oomss down Immsdtatsty ob Bill¬ 
ing ths coal Above It, as is genersllr ths osse la tbs 
Pittsburg ssam Is this district thsrs Is to 1 fast 
of so-cslled *TOot coal,^ which is fsnerally of poor 
quality and Interspersed with laysrs ot shale. 

The parallel entry which will be called the lUr 
course, was dlrlven wholly In the coal se am It Is not 
Intended to use the mouth of Uile entry In explosloa 
tests. For normal driving, this air course wtU he the 
return, and ventilation will be obtained by a stnatl 
fan driven by a gas engine located at the top of a 
small upcast shaft near the mouth of the air course 
This shaft will he offset from the air course ahoui 
six feet 

There will be another entrance to this air ooursu 
Joining It at about 150 feet from tbe mouth and tn 
terlng at an angle of about fifty five degrees on the 
oppoelte side from tbe main inlet At the mouth of 
this side approach there will be placed a short length 
of concrete gallery with explosion doors and beyond 
that a round steel gallery 120 feet long 20 feet ot 
which will consist of removable sections that can be 
rolled out of tbe way when It la desired to Isolate ths 
100 foot gallery This part will then bo Identical witb 
the 100 foot steel gallery at the Pittsburg tUtlon ex 
cept In having a branch going off from U at a short 
distance from the Inlet to which a large reversible 
fan will be connected The object of having this steel 
gallery which is 0 feet 4 Inches In diameter tepar 
ablo from the mine la to render It possible to perform 
experiments similar to those conducted at Pittsburg 
The gallery at Pittsburg la so continuously occupied 
with the testing of explosives that systematic test 
Ing of Loal dust cannot be undertaken In It When 
the removable sections before mentioned have been 
rolled to one side and a steel door lowered In place 
to cover the connection Into the air course expert 
menu can be conducted in the Isolated gallery with 
out Interfering with operations In the mine 

Dust Tests is riir Minks —At the start It Is In 
tended that coal dust explosions will be originated In 
the steel gallery and the explosion will enter the air 
course through the branch pass up same to tbe last 
open croesout through the latter Into the main entry 
and out to the mouth of same The crosscuts will be 
driven on a circle tangent to the entries This will 
require one forty five degree turn and one semicircular 
turn of the explosion wave a condition which seems 
to cause no obstacle In a real mine explosion nor 
does It cause difficulty In the Altofts gallery The 
recoeds of experiments In that isallery show that on 
tbe return side that Is toward the exhaust fan the 
duBt tarried by the air current and the advance com 
presslun wave of the explosion has been Inflamed and 
the flame bas passed around a number or all of tbe 
five right angled turns In that gallery 

The purpose of this method of Initiating explosions 
In the outside gallery of the experimental mine Is to 
proteed from the known condinons In the gallery (as 



EXPLOflION CHAMBER SHOWING A SERIES OF WINDOWS AND POATHOLB8 AT THE BIDE 


no BetLuua problem of drainage Iht entries enter 
from a stetp Bick hill and a rover rf from 60 to 160 
feet is obtained The openings an well located with 
referenco to exploslcn effertB as thoie are no bmises 
in the vicinity exrtpt those In connection with the 
plant The mine la fairly close to a lallroad (one 
third mih ) go thot Iho coal ilng in ad van* ing the cn 
tries can bo loadul on railioad tars damming a 

ThU iritptr has been prepared foi W«*t m Ho Irtj of 
1 nKlneirt by peralMkn of tb® Director ot the btfi au ot 
Mlnea 


one which will be considered the main entry was 
started In the lower part of the coal sesm taking the 
top of the limestone which is 5 feet below the coal 
loame as a floor Between the limestone and the coal 
seam there was at this point a hard shale, the entry 
was excavated In this and In 3 feet of the lower part 
of the coal seam leaving up for a roof about 2% feet 
of the main beam 

Affei going In about 50 feet In this manner, the 
floor was gradually raised on an upgrade until tbe 
ezeaTtUon wu whoUy In the oeel MM hud the 


developed at the PltUburg gallery) to the unhoewn 
conditions prevailing in mine entries There 1* Mb 
another obiect that while entries are bethg dr]^veti« 
It will give double the length of tiAtel for the 

plosive wave and thus allow the trying out of the 

mathemaUcgl Instmmehts, before peasiag on te the 
flagl exploilott ezperlmeau which may he ortgin^ 
in the tnterler o£ the mine, 

Pna paw^Beetdes makl&g (BMittliatlMiir elf thh 

upMbpttr flit cg« awit 1% B # eeee 

ta jttahi tMtt with maU af m 
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a, 1911 

fb* «lr HU lettmUy r« 60 lpilMd thftt * ytn slifht 
fUimt of «reii «• UW «» mo^f per conV 

wmf laorvMo tho duwoo of ignition of oonl diift and 
morn vtdolx tztand an eiploaioii that haa once been 
(rtiurtod 

Tha location of the experimantal mine U fortunato 
in hOTing a natural gaa-plpe line near it TbU line 
takes gaa from tome gaa wella in the same rarlne It 
is intended to take a branch from this gaa main for 
use in a gas engine hoist and In a gas engine for drtr 
tng a small TontUatlng fan. It will also be used for 



KNTRANCBJ TO THE EXPERIMENTAI MINE 
NEAR BRUCBTON PA. 


the purpose above indicated of introducing when do 
aired small quantities of gaa Into the mine 

Natural gas has very nearly the same composition 
as the marsh gas of the coal seams the difference be¬ 
ing that In addition to the methane (CHJ there is 
from 10 to 15 per cent of ethane Ihls slightly 

varies the proportion of the mixture of air for Its 
combustion but the difference for practtoal purposes 
Is negligible 

The gas will he piped to certain points and by a 
system of mixing with the ventilating current will be 
carried through In whatever proportions may be re¬ 
quired approximate percentages will be determined 
through meter measurements and precise determlna 
lions by sampling the air and gas mixture snd an 
alyslng It is considered that this line of InvestigSr 
tton of the effect of small percentages of methane Is 
most Important and the need for It has been ex 
pressed by foreign critics of coal dust experiments 
tlon now being carried on 

CoNcarrs Liifino—It Is anticipated that great ex 
plosive force will be developed at the mouth of the 
main gallery bonce It is Intended that the timbering 
which Is now In place shall be supported by reinforced 
concrete walls and arching The latter will present 
a smooth surface to the explosive wave and thus pre¬ 
vent great fails at the mouth of the mine the occui 


break dowh doora or stoppings erected between that 
pcrint and the mouth of the air course but will be de* 
fleeted into the air course toward the face 

Method or Dmvino ENTairs—The method of driv 
lug entries is the usual one employed in the Pittaburg 
coal seam The coal Is undercut and shot down with 
explosives which in this case are of the permissible 
type electrically fired The coal Is loaded on pit cars 
which are hauled by mules to the mouth of the mine, 
thence over an outside tramway with slight descend 
Ing grade to the head of a rope Incline Trips of cars 
are lowered by the hoist under brake to a trestle 
and tipple located on a siding of the B A O Railroad 

BniLDmas snd Appabatus —It is necessary to have 
a considerable number of buildings these are now 
under construction There will be a boiler house 
with boiler to furnish steam for the several engines 
Including the fan engine A crusher and grinder 
house will be necessary to grind up the dust for the 
experiments os much as four tons will be necessary 
when the mine is fully developed There will be a 
blacksmith shop containing small equipment for the 
necessary repairs and an engine house for the Incline 
engine There will be a combined office and observa 
tlon room for observations and the starting of ox 
plosions In connection with which there will be a 
small laboratory for field analyses of gas and mlno air 
samples Several small buildings Including a stable 
for the mules have already been constructed 

Vfntilatino Fan —The ventilating fan for the ox 
periments must be of such size as to reate all the 
conditions which may surround an explosion in a 
mlno It la desirable to obtain high velocity in re 
Btrlctod areas say 1 600 feet per minute over a con 
slderabl© distance A capacity of 80 000 cubic feet per 
minute at a pressure of two inches water gage and 
15 000 cubic feet per minute at a pressure of six 
inches water gage Is specified and has been guar 
anteed by the builders The fan is made reversible 
so that experiments may he conducted with d ist ex 
plosions going against the air current as well as dust 
explosions going with the air cirrfnt The Altofts 
gallery fan is not reversible and the explosion portion 
of the gallery Is at the Intake end 

pHEssuRP AND REConDTNo iNHTnuTvrrNTB—Tho Im 
portant objects of the experiments arc to obtain the 
speed of the explosion as Indicated both by pressure 
and by flame the variation In pressures at different 
points along the course of the explosion the tempera 
tures and tho samples of the gases Immellatelv pre¬ 
ceding the Inflammation of the dust or gas and !m 
mediately following the Inflammation at a pdven point 
Such experiments will require apparat is of an ex 
tremely sensitive nat ire 

A set similar to those used In the Altofts gallery 
has been purchased from tho Canibrldgo Scientific In 
Btrument Company of England These were rtefllgned 
primarily for external galleries but it Is believed 
there will be no serious llffltuUv In ananglng them 
In steel plate boxes sunk Into the coal rib It may 
be found necessary to design new and additional 
apparatus 

An Important point In the use of tho recording 
Instruments Is their driving also the making and 


tho onormoua pressureo which aro expected which 
may run up to several hundred pounds or more per 
square inch will need great care To obtain the 
currents for the Instruments will require a very 
steady running generator engine set It Is expected 
to obtain a set which will be sufflclently large to 
allow some lighting with Incandescent lamps in and 
around the mine 

LiMiTiNa OB PREvrNTiNG ExpiAisioNs —The real Im 
portance of the ezporimonts Is not the mere study of 
expkslon waves although of great scientific Interest, 



BOY MINER AND HIS MULF WHO WERE SAVED 
TOGETHFR FROM A MINE EXPLOSION 


but to study methods for prevonting or limiting ox 
plosions it is therefore proposed to experiment with 
ill the important methods that have been suggested 
jp to date among which may he briefly recited 
watei Ing by water si rays by exhaust steam sprays 
and by deliquescent salts (Calcium chloride) and 
by 10 k and shale dust In various ways it Is believed 
those experiments tried out in a mim on a sufficiently 
large scale can effectually demonstrate the relative 
ffltlenry of the various methods 

F>PLOsivcs A secondary purpe se of tho oxporl 
mental mine and by no means an unimportant one 
Is the study of explosives which have been placed 
on the permissible list for use In gaseous and dusty 
coal mines—testing them under act lal working con 
dltlons In coal 

Dihr Prouctiox—A nother purpose to which the 
experimental mine can be put Is the study of tho 
relative pro liu lion of Inflammable dust by different 
types of machines which undercut or shear the coal 

Garot mr I ocomotives —Still another p irpose Is the 
testing out inder mine conditions bf gasoline motors 
to determine the safety of the apparatus in actual 
use and the degree to which the air may be vitiated 
by the exhaust gasis 

FiKCTRicAr IbvTos—It Is probable that many oleo 
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rqiiM of Wkiok wovUi load to turf axpanaa and da- 
ttt np nffcar daoli •xparimant 

rt ta thf ptkit t6 appronok tending from 

thk qtMl giUterr to t|M air oogma, and It may beooma 
fta e sif a ty to e^teerofa j u tw a m lh|a oonnootkm to tha 
ktedth of iha atr ootuil^ a^oti^ U te not Intended 
to loof PontOB of tite Air wm with ooal dost 
It MtMAled titett ^ OdvlMoB mm enteiinf from 


breaking of electric circuits To connect these Instru 
menta with tha outside will require the wiring to 
be dona In such a way that It will not be tom ont 
by tha azploslons It la propoaed to place the wiring 
In plpea placed In a groove In the coal rib and at 
the month of the mine these pipes vvtll be set In 
concrete but arranged with suitable boxes at short 
dlstani^ea apart, bo that the wires may be readily 
aocaaslbla, 

!l li aTMent tbol to make the wires safe under 


trlcal mining devices can be tried out under actual 
service together with tests of Insulation of wiring 
CoifcBm Also Stxel TncBEsa akd Paors—Tha 
growing scarcity of mine timbers, as well as the 
danger of fire from their use suggests the Importance 
of testing reinforced concrete timbers and ties also 
steel props and ties In the experimental mine 
The relative advantages of brick arching and rein 
forced concrete for lining the main entries can also 
bo studied, and under severe conditions 
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The Production of Lif^ht by Livingf Org^anisme* 


The Chemistry of Eiophoto^enesis 


By r Alex McDermont, 

Division of CHetnisto^ Hy|(i«nic L,aborBtoo^ U S PubUc HealtH and Marino Hospital Sorvlco 'Washin|^on« D C 


The term BIophotogpneRiR In its coniploto sense 
of the pioduftlon of light by living jrganlBinR rovers 
a Rioup of phenomena atrompanvlng the vital pro- 
ess H in a widf range of anlnia] and Mgetable forms 
The flr flies i f ampyrultr) art to us the romnionest 
and most brilliant of thf'St blophotogenic forms 
Ourlng the summer of 1009 tht writer wa*? aaso 
elated with Professor loaeph H Kastlo of the Uni 
virslty of Virginia (then ( htef of the Division of 
t hemlstry of the Hyglenlr 1 alstralOry) In a study 
of the elTt rt of various chcmltu! reagents on the 
liiminoiiH tiss le of the firefly tomnion In this local 
Ity (PhotinuH p^alitt linn) and the results of our 
w rk are tonlalned In a pat>er (iiUtbd Some Ob¬ 
servations on the Production of Light by the Fire 
fly In the Ameriran Journal of Phyttiology Vol 
27 pp 122151 At the time this work was started 
1 rofessor Kastle was engaged In the preparation of 
bis monograph on The Oxidases and Other Oxygen 
Tatalysts Ooncerntd In Biological Oxidations (Bui 
It tin No 59 Hygienic Laboratory) and a latent In 
tcrest in this subjwt was awakened by the recur 
renoo of references to the claim of Dubois that the 
V)hologcnlc pro( ess In organisms Involves tht action 
of an oxidizing ft rment or oxidase to whkh this In 
^(Stlgator had ghen th< name luclfeiase Pri 
ft HHor Kastlo B prior observations on this point had 
hd him to believe that no oxidaso was present biit 
that peroxidase and catalase wero present he found 
that aqueous extracts of the luminous tissue of the 
(ominon firefly failed to turn tincture of gualacum 
blut except In the presence of hydrogen peroxide 
and the bluing in the presence of the latter was ae 
(ompanitd by the rapid dlsengTgement t>f oxygen 
This insert Ph finite pyraUa Ilnnaua Is the one 
which Is so V ry (ommon In our parks and lawns 
dining the sunimj» tt Is n, speclfs of the family 
fnmpyitdt (tin (Iks lightning bugs) of the genus 
VolropUra (boetles) The luminous apparatus of tho 
mah Insect the more lommonly setn of ths sexos— 
ociuplea th« tntln vintral surfaces of the two ab 
doiiilnal Bigmenls next to the last and a portion of 
the picieding sigment That of the female is a small 
M<latigular area (n the thiid nbdondnal segment 
from the last both sexts have also two very small 
poIiilH of luminous tissue on th* last abdominal 
B* gment 

The color of Iht light of this insect Is generallv 
stall d to be y llow or yellow Ish green some of the 
other local species exhibit a light of a slightly differ 
int lone The light of the p 7 /ralM has recently been 
made the subject of a very Inlorestlng spcclrophoto 
graphic study by Drs Iv s and Cohlent? at the 
Bureau of Standards (TfuIIefin of ffir Bureau of 
dlandaids Vnl f pp 12M tfi) These observers 
found the light of this Insect to n semblo very ilose- 
ly the light of thi Cuban cviouyo (Pyropkorua noeWu 
(Ui linn ) as studied and described by the late Pro¬ 
fessor 8 P I^ngley and Professor F W Very nearly 
twenty years ago ( The Cheapest Form of I Ight 
Mlscollanoous CoUeiUons SmithHonian Institution 
1901 reprint ) Briefly the spectrum of the light of 
PAo/Ifims pyraUa eonslsts of a strm tureloss un 
symmetrical band in the red yellow and lower blue 
portions of the visible spectrum with a maximum 
at that portion having the grontost illuralnating effect 
with the minimum of adlnlc and thermal effeets 
It gives no hint of continuation In Ihi infrared or 
ultra violet portions of spectrum U seems pi oh 
ihle that the light of most luminous InwK’ts Is essen 
tlally similar to that of the pyralia two other species 
of lAmpyrldro that 1 have examined have lights 
showing spectra of even more limited range than 
that of th pytfata and In both of these speeies the 
( >l >1 »r tho light to tho eye U more greenish than 
that of the commoner Insett Howsvor Mr H S 
Bail r of the V 8 National Museum (Proceedings 
(f 111 Washington Fntomologiial Society Vol 9 
PP -11 4T) *ii d other observers have reported that 
\atl)is Bifciis of tropical Phenp dini (a group of 
beetles probably closely allied to the I^mpyrtdn) 
glvp a red light from a ph itogenlc organ In the bead 
no spoitioscopl studies of this light have been TBade 
Max Trantr ( mudlcn fiber Chemllumlneszenr FfU 
arhrift fUr phyaiJealiache Cbrmte Vol 58 pp till) 
stales that the spcetnim of the light produecd by the 
oxidation of pjrogallol by means of thirty per cent 
hydrogen pefoxMe In the prestnee of formaldehyde 
extends from the red td the lower blue and tHere- 

^7ioin a paper r^d bef rt the Chemical SocUdy of Wash 
InatoB October iStb )920 


fore (overs very nearly the same spectral area as 
that of the light of the firefly The spectrum of the 
light of glowing phosphorous also appears to give a 
0 pf*clrura lying within this same area though of less 
extent than that of the firefly Although a little 
ahead of the subject I will state here that tho light 
produced by moistening with 3 per cent hydrogen 
peroxide solution the luminous tissue of the firefly 
which has been desiccated over sulphuric acid In 
an atmosphere of hydrogen gives a spectrum of very 
limited range extending from the orange to the yel 
low green The spectrum of the light produced by 
the photogenic bacteria Is also of less range than 
that f the I ampyrtdw 

It need siarcety be said that the light of the fire 
fl> affefts the photographic plate obviously spectro- 
photogruphtc studies could not otherwise have been 
made upon It Dulsds has takon photographs by 
moans of tho light of the photogenic bacteria and of 
the eucuyo In 1896 Muraoka (Attnalen der Ohemie 
und Phyaik Vol 295 pp 773 781) announced that 
he had proved the penetration of metal films by 
means of the light of tho firefly In a manner similar 
to that of ilu Xrays This was very puzzling to 
) hysii Ists in vt< w of the known limited range of 
the light and the fait (hat It gave no other evidence 
of containing ultra violet or penetrating rays I 
have (xpi rlrnenled with the local Insect (PAoflnus 
pyraUa) and have failed to find the least evidence 
of iKnctiatlon of thin shiet tojipir aluminium foil 
or tho ordinary black paper with which X ray plates 
aie wrapped Some explanation of Muraokas rather 
extraordinary lesuUs has been offered hosed upon 
some more or less vague bacterial or vapor influence 
but when wo consider that hia result? were puhllshod 
only a little while after the discovery of the X ray 
H seems possible that Muraoka was just a little over 
enthusiastic 

Professor Kastlo and the wilier tried the effect 
of a largo number of chemical substances upon the 
live Insect the fleshly detached luminous organ 
and the luminous tissue which had been dried In 
hydrogen and for theso In detail the reader Is re 
ferred to the paper In the American J mrnal of Phy 
sioUffy anf A gieat deal of work had already been 
done along similar lines some of It dating back to 
(he times of Reaumur and Spallanzani Fhrenberg 
Milne Edwards and PflUgor have In turn reviewed 
this lileiatnre quite thoroughly 

Some of our results however seem worthy of 
speilal attention Taking first tho live Insect In 
jedlons of solutions of tho metallic nitrates of 
strvihnlu and of adnnalln caused the emission of 
light Immersion of tho Inaeet In methyl and ethyl 
alcohols In ether and In chloroform resulted In the 
piodnctlOD of light Immersion In pure oxygen ap¬ 
peared to stimulate the photogenic function some¬ 
what but not as mmh as might have been expected 
Immersion in nitrous oxide caused a considerable 
increase In the Intensity of the light In the cases 
of Injection and Immersion in liquids the reagents 
kill the insect but not until they have caused llgbtp 
emission- Nitrous oxide narcotizes the Insect but 
in the air It recovers again Hydrocyanic add and 
cyanogen kill the insect of course but not until they 
have caused th( emission of light The luminous 
organ of one of the local spedes of f ampyridfr has 
been observed to glow In the mixture of air and pnis 
sic acid in the cyanide killing bottle for over an 
hour long after the actual death of the Insect Am 
monia water causes the evolution of light either by 
Injection or Immersion Walas9 Is authority for the 
Btataraent that if a tissue suspected of being luml 
nous refuses to give light with any other stlmnlus 
It will if a true photogenic tissue glow on moisten 
ing with dilute ammonia water The Injection of 3 
per cent hydrogen peroxide solution also caused the 
evolution of light 

With tho freshly detached lumlnons segments th© 
most notable results were obtained with the rapors 
of methyl and ethyl alcohols carbon tetrachloride 
and bisulphide and mononltrobentene acting In the 
presence of air All of these reagents caused light 
emission and the light given out was not the con 
tinuous faint glow frequently th© result of weak 
chemical stimuli but was accompanied by a series 
of distinct flashes or pulsations of light similar to 
the normal flashes of the Insect With the detached 
organ the effect of powerful potaoos was in almost 
every Instance to produce the evoltitlDn of light* 
sometimee faint nnd of ebort dnmtion. bnt geAnlte, 


As examples of poisons acting thus may be otted 
hydrofluoric acid* iodln cyanide and bromine. 

The Interostlng fact that th© photogenic tissue of 
luminous life-forms preserves after desiccation the 
power to evolve light on the applioatton of water tn 
the presence of air or oxygen has long been known, 
and It at once suggests other known Instances of the 
preservation of biologic activity by drying, as ex 
ompllfled by the yeasts and ferments By drying 
the photogenic tissue of PAoHams ppraUs orer au! 
phurlc sold In hydrogen or a hydrogen vacuum, w© 
have prepared dry material which has retained Its 
photogenic activity apparently without loM. when 
kept In sealed tubes for over thirteen months In 
deed there seenta to be no good reason why under 
ihese circumstances It should deteriorate In Its 
conduct toward various chemical substances, the dried 
tissue after moistening does not differ essentially 
from the live insect or the freshly detached luminous 
organ It glows on moistening In the air, somewhat 
brighter on moistening in oxygen and but dimly or 
not at all when moistened In nitrogen hydrogen and 
carbon dioxide Moistened with 3 per cent hydrogen 
peroxide Instead of water the dried tissue produces 
a much brighter light than with water alone acoom 
panted by the decompoeltlon of the peroxide The 
Rpeotriim of the light thus produced has already been 
referred to 

Thus far one substance alone has conducted Itself 
as a positive inhibitor of the photogenic function 
This is sulphur dioxide Carradori observed this fket 
with the T uciola italica over one hundred yean ago 
Dubois has made a similar observation with regard 
to the cucuyo The live insect the freshly detached 
luminous organ and the dried tissue placed In this gas 
all fall to glow or glow but weakly and momentarily 
and are dead to all other stlmnlt when removed from 
B As a rule even those substances which tend to 
poison the luminous tissue caused the evolution of 
a dim light at flVst but not so with sulphur dioxide 
In the majority of cases In which we used It 

Mechanical stimuli such as friction and percus 
sion and physical stimuli such as electricity beat 
and light also cause the production of light by the 
lumlno>UB organs of the firefly whether attached to 
the living Insect or detached The effects of various 
temperatures and of electric discharges of various 
strengths have been extensively studied by other ob¬ 
servers TTansferrlng the detached luminous organs 
from one gas to another even though ons or both 
be chemically neutral may cause light production 
apparently due to some osmotic effect Currents of 
air and other gases exert an effect on these detached 
organs which Professor Kastle has compared to the 
effect of air currents on the strycbnlnlied frog It 
Is obvious from these facts that the himlnous tissue 
is one of great Irritability 

Our knowledge of the chemical processes Involved 
in blophotogenesls Is very meager The luminous or 
gan of PhoUnua pyrdlU In common with those of the 
other r nmpyridfP which have been studied consists 
of two layers of cells under the outer transparent 
chlUn These layers of cells are penetrated by num 
berless tracheie the ends of which appear to be eon 
netted by a network of very flue trocheolea. the whole 
system resembling the finer velnlng of a leaf On the 
Inner surface of the orgrn these tracheff unite to 
form larger passages It Is practically certain that 
during the life of the Ins ct these traohew are filled 
with air Of the two cell layers the outer constats 
of a mass of some special type of nucleated cell of 
unknown nature penetrated by the aerophore cylln 
ders while the Inner layer Is composed of guanine 
and sodium or ammonium urate and probably ffirves 
as a reflector Theae guanine reflecting layers hiTe 
also been found In the luminous organs of varione 
fish and cephalopods, whose names I will not at 
tempt to inflict on the readers of this paper the 
luminous apparatus of these fish snd other Of the 
higher sea-forms Is quite highly developed there 
frequenUy being a definite lens with a Ughti>rodno> 
lag body back of It, and behind this a guaala re¬ 
flector, sometimes with s roughly parabolic sscttol 

U is pretty well established that all photogenic 
organisms require at least two orastant ohsinfdat 
factors in ordm* to exhibit their lumlnons property 
vis, the prssence of oxygen and of motetars 
Blscboff has claimed that the photomiff proms In 
the htmlnons rblsomorphs (myteUa) Is iooosspqiihiil 
br the abeorptloft of oxygen and 4s osoMoit hf ff|r* 
ho» «twU*. vU c Hw T T f it MM. MHMr 
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yn w igr qwk ««■«■ ot bloghotocwMm* my own 
jtervitloQy to iupport these clolms, but M yet 
the srUlenee Is somewhat too mesfer at least so far 
^ the oTOlution of carbon dioxide Is oonoemed Du 
bole's theorr assumes the oxidation of a substance of 
utilmowB oompositlon to which he has ctTen the 
name "lAcIferine, through the agency of the oxidase 
lAtolferaae. ’ Until more deflnite data are at band, 
it would seem that this theory reoulres some caution 
in acceptance The facta so far as known certainly 
present some analogy to other known biologic pro- 
oeeses and it Is not at all impossible that hla expla¬ 
nation may be correct Watasd expresses the view 
that In ^oofilttca tiUHarii and other simple luminous 
forms the 'phosphorescence Is associated with the 
contractility of protoplasm as a potential property 
of all protoplasm whether exhibited or not, and he 
rather learos the reader with the Impresalon that he 
believes that the particles of food materials are act 
ually burned in the living tissues with the production 
of an incandescent temperature (ProtopJoifnic Con- 
trnriiUiy and Phoaphorescfnce Biologic Lectures 
Woods Hole Hass 3898) Jousset de Belleime in 
1880 {Comptt*s Rfndua de Ja Academie des Sciences 
Paris) stated that he believed the light to be due to 
the spontanooue oombustlon of phosphine liberated 
by the decomposition of protoplasm and Sir Hum 
phry Davy noted that T avotster held a similar view 
The nature of the substance romumed in this biologic 
oxidation—the yorfllurin of Phi peon the Luciferine 
of Dubois and the Photoffenc of Mo11s<h—has been 
variously regarded by different authors Many eeem 


to hava ragfurdad It ai a tet or a fat-ltka aubaUnce 
Phlpaon, who apparently isolated and analysed a 
culture of photogenic bacteria concluded that it con 
talned nitrogen i KOIlIker and Macaire believed It to 
be an albuminous body Bmbryologically it appears 
to be an axtanilon of the fat layer Various observers 
have found the urates and phosphates of ammonium 
sodium, potassium and calcium in the luminous tis¬ 
sue and its ash Dubois at one time seems to have 
rejected the oxidation theory and to have believed 
that the light was due to the spontaneous crystallisa¬ 
tion of ammonium urate All attempts to definitely 
extract and analyse the active substauco have failed 
When the luminous organa are treated with alcohol 
or other In an atmosphere of hydrogen the liquid 
acquires a yellow color but no Ught-emlaslon occurs 
when it is exposed to the air or treated with hydro 
gen peroxide Lecithin does seem to exist In the 
Insect In small amount 

An Interesting circumstance in this connection Is 
the existence In certain luminous organisms of a 
subetance whose solutions exhibit a brilliant blue 
fluorescence Dubois found this substance in the 
cucuyo and Dr Coblentz has found it in PAottnui 
ppraJia Photinus corrucua and PAofaHs pmnayt 
mnira I have found it in Pftofinus sctnftflnns also 
Dubois regarded the substance he extracted from the 
cucuyo as analogous to escuUn (a gUicosido which is 
present in the bark of the horse chestnut and whose 
solutions possess a blue fluorescence) and he re 
garded it as essential to the photogenic process at 
trlbutlng to the actinic propertlea of the blue rays 


in its fluorescent light the actinic power of the 
emitted light of the insect Personally I am inclined 
to regard the fluorescence simply as an incidental 
property dependent on the structure of some com 
pound frequently mot with In insects of this nature 
much as Jordan regards the fluorescent pigment of 
Baofllus /luoreacena UQuefaciena Fluorescent ex 
tracts of the pyraha are produced by extraction with 
alcohol ether and water but not by chloroform ben 
lene or carbon tetrachloride The fluorescent ma¬ 
terial Is not precipitated by lead at etate mercuric 
chloride ammonium sulphate nor chlorplattnlc acid 
It appears to be a solid at ordinary temperatures 
though as emitted by the Insect It la contained In a 
stl(k> exudation whUli w>on hardens In the air 
We <annot say now what pnssIblllLUa lie before us 
in the diarovery of the secret of the firefly par 
tkularly as to the kind of oil he uses In his little 
lamp Perhaps U will bo dlsfovored and turned to 
practical account The emitted light of the firefly 
Is far from being a good light for general lllumtna 
tion In spite of Its luminous efficiency of 96 5 per 
tent on account of the ver> llmitwl runge of color 
effects possible under It A single firefly has been 
variously (*8tlmated to glVL from 1 840 to 1 1600 of a 
candle power so we would need quite a high firefly 
power to light our homes and streets by biophoto- 
geuU light There, are still many gaps in our Unowl 
edge of this Interesting subject In spite of the large 
amount of work that has already boon done but one 
by one we hope to close these up and discover the 
sitrd of The Cheapest Form of light 


TKe CampKor Industry* 

Japanese and Formosa Methods 


( AidiJKut piodurLd fioiii thu camphor tree (t m 
nanivnum iantphuta) has a largo use not only as a 
drug but more cBpcclally in the celluloid Industry 
where it is usod In the transformation of cellulose 
nitrate to collululd It is used extensively In the 
manufacture of smokeless powder In the making of 
substitute leathers and generally in the plastic py 
roxylin industry 

Imports of trade camphor Into the United States 
for the fiscal year ending June 80th 19X0 were 1026 
048 pounds valued at $921 926 refined and synthetic 
camphors added to this 477,269 pounds valued at 
$179 966 

The sources of camphor are practically all foreign 
Experimental plantations in the United Btates will not 
be ready for production within throe or four years 
and while the Indications are all toward the success 
of this venture the commercial production of cam 
phor on a large scale in this country is not to be ex 
pected in the immediate future 

At present barring the production of synthetic 
camphor our sources of supply are the East Indian 
Islands Borneo Sumatra and particularly Japan and 
Formosa In Japan and Formosa the camphor trade 
is a govomineut monopoly All camphor and camphor 
oil produced must be sold to the monopoly bureau 
The amount of camphor to be placed on the market 
the price to the producer and to the vendee are fixed 
by the government 

The privilege of engaging in the Industry is granted 
by the government to Individuals and companies on 
application The applicant is required to furnish some 
evidence of bis financial standing A certain territory 
U allotted to each operator and be must confine his 
operations to that tract 

The trees are found only in mounUinous dlslrlcU 
In Formosa they are In the Interior, where the col 
lection of camphor Is rendered hasardous by the pres¬ 
ence of the head hunting tribes which infest the re¬ 
gion Conditions have improved in this respect since 
the Japanese occupation of the island owing largely 
to the cORCIliatory policy adopted by the Japanese 
officials yet In 1909 there were 96 workmen killed by 
the savages Owing to the danger of attacks by the 
tribes wages are high being 90 cents gold for a native 
and |9 for a Japanese 

Tbp condition and extent of the forests have been 
variously estimated It is sometimes stated that the 
camphor forest are Inexhauatlble Again it Is estt 
mated that the Formosan forests will be exhausted 
In twenty years. As a matter of fact the truth is 
between these limits, perhaps forty five years of pro¬ 
duction at the present rate wUl use up all the trees 
now workablsi 

However, the government and private individual! 
hatd been pUnttng young trees. About 16 000 000 
trsso have beeh eet out sinoo 1901 and with a con 
of the poffor OC wenriy jdaptlng It is prob- 
Ihl# Him till flwiyf he n ininolent supply of 


Boiiluo for Instauco it is said that only onu trpe out 
of 100 bears camphor crystals The lumber from the 
trees is valuable however and Is much used for build 
ing as it is loss subject to the ravages of tho white 
ant than most woods If the camphor odor Is quite 
strong tho boards may* bo used for insect proof 
boxes 

In selecting the trees which are to be treated to 
extract the camphor there Is nothing in the outside 
appearance to guide the seanher Chips are taken 
from the trees and if the camphor odor is absent the 
tree is not out The trees sometimes gre 3 or 4 font 
in diameter and 180 feet tall If the odor from the 
chips is sufficiently strong a search Is made over the 
tree for a flaw in which the camphor gum may have 
collected The tree Is cut off below the flaw and the 
wood split away in order to find the deposit The 
flaw may be from 4 to 6 feet long and may contain 
up to 14 pounds though 7 pounds would be above 
the average 

In Japan and Formosa the body of the tree which 
contains camphor is cut Into chips by the workers 
who use for this purpose a chisel like knife The 
finer the chips the more suitable they are for distllla 
tlon They may be taken from trunk limbs roots or 
twigs The chips are now distilled In an apparatus 
of native manufacture whlcb Is crude but better than 
mechanical devices which have been imported from 
Europe 

Over a fireplace le a pan filled with water Above 
the pan Is a very tight circular wooden retort about 
3 feet In diameter at the bottom and 1 foot at tbe 
top and 6 feet high. 

This retort is filled through an opening in the lop 
with the camphor wood chips The opening Is then 
closed by a double ltd and earth banked around the 
lower section of tbe retort prevents the escape of tho 
camphor fumes. Just above the water pan are thin 
slats of perforated bamboo through the apertures of 
which steam paseee into the chips above extracting 
the camphor Near the top of the retort are two 
bamboo pipes through which the vapdra are con 
ducted to a cooling box about 10 feet distant This 
cooling box is divided Into two compartments the 
lower is filled with cool water and the npper contains 
a wooden loreeD upon which the camphor crystal 
Uses Connected with the cooling box Is another ''f 
exactly similar description called the rrystallliatlon 
box Both are immersed in water which hastens the 
proceae of crystallisation Distillation requires about 
94 hours The chips are then removed through an 
opening in the lower section of tho retort 

The two products of the dUtUlatlon are crude cam 
phor and camphor oil The camphor is crystalUied on 
the screens of the boxes The oil is caught In leads 
and gteo skimmed from the water in the cooling boxes. 

The campbOT and camphtyr oil thus obtained are 
shipped to Kobe TOfpan where tbe camphor oil Is 
further treated It la heated In small cast Iron stills 
and the fraction having a spedfle gravity 0 896 to 
OAltV which contains 49 to H per cent of camphor, la 
ooidaA to aUdw the oaiUDhor to dmtaltlte out When 


M udy th^ (iiult) (Hiiiphoi Im diahiMl out uT 11k oil by 
flUcrlng thruiiKh rlolli bags 

AfUr draining Tor a few days ihls product Ib \vackid 
in tubs and ufh r some months gives by roarrangt 
meut crystals quite us large and firm as those of the 
ciudo camphor produced from the wood 

Thes<^ two grades produced from the wood and 
from camphor oil when mixed at the monopoly plants 
constitute what is known as grade B or commercial 
crude (umphor This is used by the American trade 

In the government refineries tho B grade la some¬ 
what purified and yields the BB grade which Is 
exported along vith tbe B grade to European mar 
kotB This is also the grade supplied to tbe aovon 
coinpanlis licensed by the government for refining 
They sublime the camphor pnahicing a clear block of 
pure camphor 

There are two kinds of camphor on tho market— 
the Japanese C 3 0 or ordinary camphor and Borneo 
camphor obtained from Pryobalanopa camphorit 
C H OH Tho latter Is more expensive owing to tho 
demands of tho Chinese trade and Is seldom in Amerl 
ran or European mvrkets It can however bo pro¬ 
duced by redui tion of ordinary camphor The odor 
of Borneo camjibor nr bomeol Is much like that of 
ordinary (amphor but It has In addition a somewhat 
peppery smell 

The tromendoiiB Increase In the use of camphor 
<austd an Increase In expoits from Japan and For 
mosa of from 620 000 pounds In 1868 to 8 427 000 In 
1907 and at tho samo time a rise in price of from 
$16 42 to $168 50 por 220 pounds Owing to the 
extiaordinary prices industrial chemists were led 
to Investlgato the question of producing synthetic 
camphor with such success that in 1905 and follow 
iDg they were able to compete with the natural prod 
uct In 1908 tho offect upon the market of synthetic 
j amphor was such as to r*duc© Imports of natural 
camphor nearly onohalf as rompared with 1907 

IranK-diatply following howevtr Tapan and For 
mosa were able to quote prices so low that pracllcany 
all of the firms manufacturing synthetic camphor have 
been forced to discontinue ctperatlons and natural 
camphor not only has regained its old market but Is 
striving with success to find new ones mainly In the 
extreme Fast It is true however that the rapidly 
Increasing price of turpentino may have bad sorao 
thing to do with this condlUnn of affairs and also 
that in a few cases notably that of the Cbomische 
Fabrik a A vorm A. flcherlng of B+rlln It seems 
possible to make the artificial product and keep Its 
market under present conditions 

Many patents have been taken out covering processes 
for the formation of synthetic camphor but all are 
attempted Improvements on the one original dls 
covery—I e that plnene a hydrocarbon In turpen 
tins could be converted 

The methods for effecting tho transformation arc 
various but alt follow pradlcally tbs same line 
Ftnene is treated with HOI or oxalic acid In 

tho first case the plnene hydrochloride is heated under 
firsMurs with aceUts of lead In aesUe acid, oauslnfi 
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tho formal Ion of Laraphone which baa the same em 
I Irlt'Bl form /la ai pfnene Ci*H« but ia of a different 
stri ct re an 1 1 h therefore eaally oxidised to camphor 
potasBt ti prrmanKanate being used to produce the 
hange 

In ihe Bicoud case where oxalic acid la used In 
stead of ifnene hydrochloride we have a mlxtnre of 
eamt hor t Inyl formate and plnyl oxalate This Is 
washed with water and the oxalate and formate are 
napouiflod whereby camphor and bomeol are formed 
The mixture la distilled and the borneol Is oxidised 


by means of chromic acid to cdmpbor Other hiedlft 
cations are very numerous over 200 patents havji&c 
been taken out bat these two examples are sufficient 
to show the general lines on which the synthasts Is 
carried out 

The Arm of A Schering of Berlin which has been 
able to continue the manufhotore does not disclose 
its special methods and laboratory eqatpment It Is 
generally understood that It hu followed along the 
lines of original German patents the second case 
previously mentioned How much further It can fol 


Ami, w, nm 

low n downiwrl fa priest ft n4t Mum, list 
eompetfttt penunt that the limit wHf goon IM 

readMff. 

The estahUshment of tha Industry hi the TTbUei 
States might not be so dtOAulL The obtaining of 
tarpMtlne is an easy matter anA while not constdetred 
so good as the Ftench turpentine the American ranks 
next la favor with manufacturers 
Another fact In favor of American manufacturers 
woQld be the import duty of S cento per pound which 
Is levied on both refined and synthetic camphor 


A Quarter Century of Experimental £mbryolo|^y 


WilKelm Roux and His WorK 


Th N Y f t y uiB 1 ivo puHB 1 b1i Will ll Ro X 
I 1 MkI 1 1 Is first r trlb tlon to tho n e hanl a of 
V I tl j ti whi h ho indlcnt**d nn eff rtlvp molhud 
f 1! Uy/li g tl 0 rompkx proccBH by which an li 11 
vl 1 Hi organlBii Ib dovclopod and described a serl s 
f preliminary experiments He had prevlo isly pub- 
Hshed obaervatlona and a the ry of tl e functional 
alaptatlon pro 1 trod It gu a by xoi Ibo In per 
f riling apoolal fin tl ib 
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PROl- WIIHUMHOUX 

Wilhelm Roux who Is now professor of anatomy at 
Halle received on his sixtieth birthday June 9th 
1910 an honorary address signed by more than eighty 
i en of science 

The following ahetch of the new branch of Bclenco 
ly Trof Albert Halle In the Hlvsfritc 7ettung Is based 
I i fly on Uh f indor s own work 

hixperlmcnlal embryology or the n echai I « of lvo 


Min d bIb with tbi development of the complex 
living organism from the apiarently simple egg The 
only offe tive methid of studying the causal factors 
of this development Is found In selective experiment 
guided by a mental analysis of the complex phe- 


stagcB in the dev lopment of a frog embryo are sbowb 
In Figs 1 to D lloux flrst proved by experiment that 
In normal development the deep furrow which ap¬ 
pears soon after ferttllxatlon and divides the egg 
Into two equal segments (Fig 3) subsequently be¬ 



1 m ip 1 w 


2 Top view 

of egg Boon after fertilisation 


3 First furrow 


4 8 rood furrow 


Figs 1 to 4 —Initial Stages of Development of a 1 rug s 1 gg 




1 Ig i —Very Young Frog 
Fmbryo 


Figs 6 and " —Dovolopmeut of Drain and Spinal 
Cord 


i on eim Ro tx began by determining the opo h of 
tho flrst conspicuous change in the egg the establish 
moi t of the principal axes of the embryo and subso 
quently aiceeded In dlstoverlng tie fat ton which 
normally produce thin change Some of the Initial 


comes the piano of symmetry betwstn the right and 
left halves of the embryo (Hg 5) The next ques¬ 
tion was whether or not the future posit! >n of the 
plane of symmetry Is Indicated In tho egg befor« 
fertilization 




Figs IB to 18—Lytotroplsm 



Fl* 26 —jkppMeat AttraeUon <rf Dropc of tibi^rotom 



F1» 2 < —CotMettroylni Needle Wltb Heated Brace 

Ban 
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«cf 0t tbe trog 1 and 2) 4« composed 

A 4m:1i gnd a Hgbt bemi«phex« The matorUl ot 
4m*k; la employed chiefly In forming 

Hm «mbr9^ while the light hemUphere conelats prin 
oipdlty of flood for the growing embryo These food 
■taffii are heavier than the contenU of the dark heml 
apheni Shortly after fertilisation when the egg has 
beeome free to rotate in the rim by which It Is at 
tachod to Its environment (Fig 2) It turns ao aa to 
bring the dark hemlaphere above the rim and the 
light hemisphere below In the egg of the green 
water frog this adjustment la not made accurately 
but the division between the light and dark heml 
spheres is consldorebly inclined aa Is shown by the 


aide view (Pig 1) and the view from above (Fig 2) 
It waa found that the flrat segmentation furrow 
(Fig 8) divides each hemlaphere symmetrically and 
that the bead of the embryo la always formed at that 
end of the egg (the right end In the illustrations) 
where the llghtKiolored hemlaphere la partly vtalhle 
from above the opposite end corresponding to the 
tall of the embryo Unfertilized frogs eggs floating 
motion leas on a sol tlon of albumen also assumed 
an oblique position Hence the direction of the axis 
of the embryo and the position of the plane of sym 
roetry appeared to be indicated before fertilization 
but It was proved by very Ingenious experiments that 
the oblique poaltton first assumed la changed after 
fertilization ao that fertilization la required to de¬ 
termine the exact position of the axis. Then Roux 
succeeded in fertilising the egg along an arbitrarily 
selected meridian by making an incision and thus 
enabling some (qwrxnatozoa to gain a headway of sev 
eral min tes over the rest This meridian always 
assumed a vertical position coincident with the first 
furrow and the plane of symmetry Other experl 
ments showed that this result was lue to a ro*arrange- 
mont of the yolk caused by the spennatoroa and that 
still greater changes could be produced by holding 
the egg In arbitrary Inclined positions 

The dark upper hemisphere had been assumed to 
correspond to the back of the frog but Pflueger and 
Roux have proved that the brain and spinal cord are 
levelopel from two ridges which originate near the 
right and loft sides of the horizontal equator and 
descend until they come together at the middle of the 
light-colored lower hemisphere (Fig 7) 


tent motion When several cells have come close 
together the phenomena becou e mot e complex Two 
cells may come together oclte closely and then seiv 
arate and form other associations In Figs 16 to 18 
the cel] 1 attaches itself to 8 then separates and forms 
a closer union with 6 In Figs 19 to 24 the approach 
of cell 8 causes 2 to leave 1 and attach Itself to the 
newcomer 

Am the nuclei of the gpermatozooi and the ov tm 
approach each other in a straight line from a rela 
tlvely great distance Inside the egg Roux endeavored 
to bring about a similar result with lifeless matter 
He found that drops of chloroform flostlng on a 
saturated solution of carbolic acid approach eacl 


other from great distances b t that this apparent 
attraction Is oa sed by repulsion between the droiH 
and the solution and by tbo one sided protection 
against tbU repulsion which each drop affords tl e 
other (Fig 25) 

More than twenty years ago Roux discovered that 
when one half of a frogs egg In the first stage of 
segmentation (Fig %) was destroyed with a specially 
constructed heated noedio (Fig 29) the remaining 
segment could develop Into a pc^rfect right or left half 
or even a front half of an embryo Ihe eiling of 
Rouxs private laboratory Is decorate 1 wl 1 oples of 
these monstrosities (Figs 27 and 2$) Before this 
discovery It was assumed that the whole egg was 
required for the normal developraen of each jart of 
the embryo 

Equally surprising was the discovery that one f 


wl 1 b Hiieu auu prod ed by this latter uetbod 1 Ig 
dJ the structure of the double bead and Fig 30 the 
normal single form 

Conversely it has been founl possible to combine 
two eggs to form a single embryo and to graft two 
embryos together to form a double monster The 
parts of these monstore developed Independently until 
they died of Inanition (IHgs 33 to 38 ) The opera 
tlon succeeded even with tadpoles of two different 
species (Figs 37 and 38) 

Elxampl B of Independent de lopment of parts of 


> g 30—Tl o t bryo g 31 Double Embry 

of a Normal Sa a Proluced by Constricting 
mandcr Sa amander Egg 

the embryo hav© been observed a so In Inse ts The 
American biologist C ampton boa produced monstrous 
butterflies of astonlsblng forms by combining parts of 
p pffi belonging to llffere t spe les (Figs 39 to 41) 
Barfurth and Jx)mier have produced a nphlbia 
with supernumerary toes by amputating limbs silt 
ting the stumps and keeping the wounds open (Fig 
42) I>oub1e tails were produced by a similar process 
Tl e fa t that an artificial division produces additional 



Figs 37 to 38 Tadpoles t nltod by Ornftlng 



Fig 27—Embryo Developed Fig 28—^Embryo Developed Fig 29 —Salamander Egg 

From Loft Half of Frogs From Front Half of hrogs Constricted to Fo m i 

Egg Egg Do ble Monster 





Figs 89 to 41—Grafted Fig 42 Axolotl with Figs 47 and 44— KangaRo x 

Butterflies 8 ipern n ary Toes Dogs 



Fig 32—Double Head of Embryo Shown In Fig 31 

*For the purpose of determining the factors that 
initiate the process of cell division in the egg Roux 
divided by means of a glass rod a circular film of oil 
ilogUnf on a mixture of alcohol and water (Pigs 8 
to 14) He found that nearly all arrangements of 
oells or segmentation patterns, which occur in the 
eggs ot animals can be Imitated in this way and that 
these pattema differ only In the relative sizes of their 
segments and the order of arrangement of large and 
•mall segments. 

*^Artiflelal diminution of some of the segments was 
Rmnd to produce the Safne re«;ili tn oil dr<^ and in 
Htinf eggs* if effected soon aito segmentation 

*ROQZ also dtsooverod phenomena of attraction 
whkb^ he oaUed m^totropln between detached cells 
ot the ei|g When a frog’r^ which had developed 
hHiierons oens wes ihiwdded, hiEffierged in a suitable 
Ikmm enemhoid with n detachad oeUs 

HA Am n iitoratt' 


these half embryos can supply the missing halt and 
develop into a complete embryo by a process which 
Roux has named postgeneratlon Several expert 
mentors then succeeded In producing two complete 
embryos by separating the two first segmenta of one 
egg by various methods and evenly constricting 
with a thxead aa egg in an advanced stage of develop¬ 
ment (Fig* 29) Fig, 81 shows a donble nlamaader 


toes or tails and not merely a cleft f ot or tall Is 
very Impor int In connection with the ca sal factors 
of development 

Some of these amazing results plainly Indicate 
that the Individual is not developed according to the 
same fixed plan in all circumstances but that the 
embryo Is able to adapt Ita development to various 
conditions For this and other reasons Roux thirty 
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uj^u ruto{,ul/Ml Hiitonialif rc^uiuUuu of fuuctiun 
BM in fHBpnrta) ami < hiirai (f riatlc prop^^rty of Ilvtns 
ort^anfaniH fn |ior( i rnlnyorifli lift fhlR iHf!:ulnMon fa 
manlfoBtcd rlil< tl> In u(ii\u} from diHoaat) and In 
tho fnnrtlonBl mlnphition to which allualon haa 
alrpAflv bOHU made 

A vory Intn phIIok < \tunple of tblB funrtlunal 
ndbiuatlun wau olmtivcd l>y I<nlr] a pupil of Roux In 
Mm mao of doga horn without forMegs which Htood 
ami liopt>i (1 In Mx inunncr of kungarooa (Flga 41 
and 4ff When tlnae doga had attained their full 
gtowMt 1 old found that thoir thigh bonea originally 
kIioHm than the lower Ixg boncR had become longer 
thnn tin latter uh 1h the enffo In kangarooa Theflo 
int( I oHtIng f rent nroH have been Jocularly named 
kniiKii Itonx dngH Ann)her pupil of Roux found a 


Blmllar exceaslTd daroloimot of th« thigh bono in 
four members of a PolyneoUn tribe of crouching habit 
In conclueJon I will mention an experiment which 
may Indirectly affect aurglca) practice Prof Kaneko 
of Japan working In Rouxs institute Inserted silk 
fibers round the bones of narcotized dogs through 
and beneath the muscular attachments The sUk be¬ 
came covered by a sheath of cartilage such as Is 
normally formed over a nerve or a blood vessel which 
or( uptes a similar position relatively to a bone In the 
embryo Furthermore Levy has shown that tension 
can cause the formation of connective tissue along 
the line of stress. 

*The important and surprising results obtained by 
Jacques I/>eb Edmond Wilson and many other work 
ers In this new field cannot be here described Enough 


has baefi aaM Uf sUpw i;ho great thapre^tcat 
of this line of raMreh. Th« m of 
oJally in Its sbrgfoa^ an^ orthoM^to departhsegts. will 
alao gain thereby A beglaaitig baa alraady baetf 
made In the ^analytical orthopedy which tfaa theorat 
ically formulated by Roox tweoty years sgo In this 
method the ortbopedlc oapsotty of every tissue In¬ 
volved In a malformation Is deduced from expert 
ments on animals or from the results of surgical 
operations and the knowledge thus obtained is util- 
tsed In devising treatments adapted to each tissue 
Furthermore many bold and successful pew surgical 
operationtt such as the transplantation of the kidney 
are based on the principles laid down In the eaaay on 
The Conflict of Parts In the Organism which Roux 
wrote many years ago 


Road MaKin^ in tKe United States 

THe Present Status of the Use of Bituminous Materials 


rrf(< (It \t lopiiiHuf tif tliL use of hltuinlnouH ina 
lerlftlH in th< (onMtnulion and malutHnancc nf ro.'iilfl 
In th« Uiiitid StiitcB hIiuu Is w(>rth> of careful 

(ooRldcraMott and nffbal analvals 

Tho bItiitiiinouH lualt riiila w liU h hav« been uged 
In (hf rnittd SiattH during Mn past three jearH may 
Im (laHRlfipfl UB follows Fliixnd natho asphaltn oil 
aflplinltR rcHidtial aaphnltlc nnd Hoinl aaphultlc oils 
IlghI oIIb I okt t)\cn tniB coal gaa tars water gaa 
tnra und t tiniblnatlouH of t tml gas and water gas 
hire I omblnaMoiiH tjf anpImlMo materlalB and tars 
Tin inmientlaturc viHod to dcsiRnate the various 
klndH of tars la st If txplanatory In order to avoid 
minunderntandlng tht tf nua uatd in connection with 
aaphnltk materials will be defined the definlllons 
given being ubstiacta of thoao proposed by Prevoat 
Hubbard chemlaf Mnlted Statea Ofllce of Public 
Roads 

Fluxetl native aepbaltH are native asphalts fluxed 
with a luavy petroleum reHidnum Native asphalts 
arr solid or semi solid native hltumenR consisting 
of a mixture of h>ilrocarbona of (omplex striicture 
free from any appuciable amount of solid paraffins 
nn King upon the npplltatinn of boat and evldenth 
prodiutd b> nature fioin pelroleuma containing little 
or no solid paraffiJiM 1 niellmd native asplialta with 
few exceptions rontnln water vegetable matter (lav 
Hand etc 

OH asphalts are solid or semi solid piodmts pio 
duel ri b> the dlntlllHllon of semi asphaltic and as 
plmiilt p( tiolLums 

Resblnul Hsi)halt)( and sernl asphaltb oils aio 
Iwnvv vIb((hib KMidues piodiued by tbo evaporation 
(tr dlHtlllatlnn of (Hide ssphalMt and aeml asphaltic 
p( troll unis until iit hast till of the burning oils have 
1 h I ii removed anil often some of the heavier distil 
lales us well 

Hu term light oils lin bides < rude and paitlnllv 
nfliud paraffin petidiuins siinl nsplinltfi petroleums 
and iiaphalth petroleums 

I sratfin petioleum Is nn oil tin base of whlili Is 
(omtfosid prim Itmlly of the paraffin hjdngaihons 
Seinl asphaltic isirohunis are oils containing a 
HI ml iiRpbaltlc base 1 e oils whoai rfsidues pro 
diif d by (vnporntJoi) oi dlHtlllnMnn while poinpos( d 
mainly if asphaltli hvdrmaibonH contain also a oer 
Iain pircontago of paraffin wax 

Asphaltic pitrohnniR id* oils containing nn as 
phaltic bKJK 1 0 thev are (npnblo of produilng r( hI 
(hies verv 810111*11 to native asphalts If evaporated 
or distilled down to tin (onalstfncy of such asphalts 
They (ontaln little or no solid paraffins Native 
asphalts arc probably produci d from sm h oils by* 
natiinil processes 

Ah tvphal of the piactice In the TTnIted States will 
he I bed the work (if si ven State highway depart 
ments which have used bituminous materials ex 
fenslvely The writ* r wishes at this time publicly 
to thnnk the highway d* partments of the States men 
Momd below for th( Ir cooperation In collating the 
following Information The figures given refer to the 
total amount of work of the various types indicated 
wlihh has been accomplished In 1908 1909 and 1910 
hv thf State highway departments of ths States of 
Vbtim Mnrvland MassnchuHeltfl New Hampshire 
N( w It rfi( V New Yoik Penrsylvanla and Rhode 
Istiml llu work has been classified on the basis 
of tlx imihod (inphvfd and the kind of material 
UH( d Ihiee gt m ru1 nxthods are referred to namely^ 
Hupi rfl lal freutmiut if londs const nu ted of ordinary 
niaihdani or thr (onstrmtlon of bituminous 

pavemeuts by pi iii tint ion im thrsU and the construe 
tinn of bltumlnouN pm nunfs hv mixing methods 
The bituminous mnterlnls emphned have been classl 

♦InisnlMl befor tl n H f th*. \m rlcan ^nsocUMmi 

fir the Adrsneement (t PilcDci et Ih Mluii on \U MectlnK 
m)>cr Jl>t)i 1UIO l>> Pnif Anhtu Ii lUnn Imril ( unwlt 
ins IJIahwsy Kutlnwr Itruwn UnWcrHltv rnivld(>ncp U I 


fled la throe groups first tars and tar-asphalt com 
pounds second fluxed native asphalts oil asphalts 
and residual asphaltic and semi asphaltic oils third 
light oils 

The following tables give the amount In square 
yards of surfaces treated and bituminous pavements 
constnuted by the State highway departments men 
tinned nlMive during the years 1908 1909 and 1910 


SuperflUal Treatment of Roads 



Flnxnl N tl\ 


1 art itixl Tnr 

iiuiNturicla 

Aaplialta. Oil AaphiUta 
uitil Kealdnal 
AaphaUtc ai A 

I Oil 


iu«phulttc Ollp 


H 1 iMrt Yaxia 

Hqiiara ^ anla 

H jiiarc Yurila 

n on 

830 AOO 


Bn MX) 

BIO (too 

4 BOX 

183.400 

8.434 SX) 

BHBO400 


Hilumtnous Pavemeuta Constnuted by Penetration 
Methods 


1B(»4 

3 800 1 

8S800 


1B(»B 

170 8UU 

serreM) 


toio 

330 300 

4 MU 800 



liUunilnous Pavf ments Constructed bv Mixing 
Methods 


IBOH 1 

a too 

4 400 

IBOB 

IWt 000 

.nonoo 

tOlO 

IfiH 0U» 

438.000 


It is Interesting to note from the standpoint of the 
general Intrease in the uae of bituminous materials 
in the States cited that In 1908 bituminous materials 
were employed In the construction and maintenance 
of 416 000 square yards of road surface in 1909 of 
7 714 000 square yards and In 1910 of 18 244 000 squar^ 
yards Although the construction of bituminous siir 
faces and bituminous pavements is In Ua Infancy In 
the United States remarkable progress la being ac 
lumpllshed in certain sections For Instame by the 
I lose of the construction season of 1911 If the plans 
of the State Highway Coiiirulssion are carried out 
the State of New York will have a trunk highway 
with a bituminous surface extending north from New 
York <Ry to Albany and thence west to Duffslo ag 
gregatlng over 400 miles in length 

In the surface treatment of macadam and gravel 
roads several linos of development have been espe- 
I tally noticed first a more general use of refined 
coa) gas and water gas tars in place of crude tars 
8e( ond an extraordinary increase In the various kinds 
of heavy asphaltic oils combined with sand gravel 
or etone chips to form a carpet wearing surface 
third an Increase In the use of light oils for the pur 
pose of allaying dust on State roads and thus to a 
(pertain extent preserving the surface of the road by 
the retention of the top dressing fourth a substltu 
lion of mechanical distributors of both the pressure 
spray and gravity flow type in place of band appli 
laMon methoda 

The practice of the past three years has amply 
demonstrated that the success of superflcial tarring li 
dependent upon the recognition and adoption of those 
fundamental principles wbtcli were laid down by the 
French engineers in 1903 As those principles have 
not been adopted in many instances In the United 
States they will be given here In brief First super 
flclal tarring should be done only during dry and 
warm weather In order to obtain efllcient and econom 
leal results second the road must have a dry smooth 
and durable surface third all dust must be thor 
oughly brushed off in order to Ikollltate the adber 
ence of the tar fourth after the distribution of the 
coat of tar it is neoessary tn order to avoid a slippery 
surface to apply a dressing of aanA grave] or stone 
chips The practice of some prontnent English engl 
neers does not include the adoption of the fourth 
recommendation cited as it is maintained that a top 
dressing Is not an essential element of a nonniUppeTy 
tarred surface 


A well developed plan of annually treating certain 
roads of a system with a thtn coat of bUumlnotia ma 
terlal Is being adopted in certain fltates This prao 
tlce embodies the recognition of the fundaments] prln 
clples of economy and efficiency In modem highway 
construction namely the adaptation of method and 
material to local oonditlona 

In connection with the use of bituminous materials 
by penetration methods t ertain noteworthy tenden 
cleg are apparent Most Important are the employ* 
meat of distributing apparatus and the formation of 
broken stone courees in such a manner as to endeavot 
to secure the maximum uniformity of distribution 
of material and the definite limitation of penetration 

The average size of stone employed varies from 
H inch or % Inch In longest dimensions to XU Inch 
to 1% Inches In exceptional cases however engl 
neers have adopted the English and French practice 
of using larger and more uniform sizes of stone for 
the top course The unfortunate delays in the applt 
cation of the penetration method due to damp stone 
have been overcome In some Instances by the employ 
ment of mechanical surface heaters 

A modification of the penetration method Is known 
as the puddling method The top course in this 
case Is filled with screenings puddled by watering 
and thoroughly rolled After the surface drys out 
It Is picked up The bituminous material is then 
applied a coat of chips is spread and the surface 
rolled After the surplus chips are brushed off a 
flush coat of bituminous material Is applied The 
application of another mat of chips and a final mil 
log completes the process 

Another modification of the regular penetration 
method has been employed during 1910 In this 
method the foundation Is thoroughly filled and rolled 
A layer of sand Is spread uiion the foundation course 
to a depth of about one inth Refined tar heated to 
about 260 deg F Is then applied to the coat Of sand 
The top course composed of broken stone varying 
from % Inch to 2% inches In diameter Is spread and 
rolled the loWcr voids being filled with the blturaloons 
mastic After consolidation a second coat of refined 
tar is applied As soon as possible after spreading 
the second coat of tar a layer of stone chips Is spread 
and rolled A third coat of refined tar Is then applied 
and the surface finished by rolling a covering of 
screenings or sand 

In the reconstruction of old roads there has been a 
general employment of the method of picking up the 
old surface to a depth of 2 Inches to 4 Inches by the 
use of mechanical scarifiers placing a thin coat of 
new road metal on the loosened surface and then 
constructing a bituminous pavement by the penetra¬ 
tion method 

In both the conatcuctlon and reconstruction of roads 
by penetration methods the surface Is finished In 
various ways One method Is to spread a coat of 
chips or sand after the first coat of bHumlnous tna 
terlal Is applied roll thoroughly and after the road 
has set up sufficiently open it to traffic Another 
method is to apply a second coat of bituminous ma¬ 
terial before the application of a layer of chip*. The 
bHnmiaoui material for the flush ooftb may or may 
net be the same as used for the first coat A layer 
of chips or sand Is then spread over the flush coat and 
thoroughly rolled A third method Is essentially tb» 
same as the second method cited except that a layer 
of chips is applied to the first coat of bituminous 
material, thoroughly rolled and the surplui chips 
brushed off before the application of the flush coat or 
bituminous material 

From the standpoint of the obaraoUr of bituminous 
material used it Is of ee^al interest to note the 
Increased use. particularly to 1999 and IfilO oC 
natural aspbsSU and oil asphalu espeetally ipanDifi|o> 
lured for appileatlon to nnheaied croffimr rm siphfr 
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In tlU) cofuftmotldu of bHuiuinoua bav»mcoU bp the 
lOitluMI A nomber of tmprovemeDU and devel 
apUbents liioald be noted Some attention haa been 
paid to baring the atone drp and reaaonably clean 
Although the adrantagea accruing by ualng clean and 
dry atone are recognlaed the practice haa been far 
from satiafhctory only rery crude methoda having 
thus far been employed The practice of heating 
atone on platea hai been uaed to a certain extent 
wltb deleterioua reaulta In a few raaea mixing ma 
chtnea and tar coating machines have been employed 
In oonneotlon with the construction of bituminous 
PAvementa which are to coat not over 90 cents to |1 
per aquare yard The types of the mixers which have 
been used to date are more or leas unsatisfactory 
especially when bituminous materials are used which 
are solid at ordinary temperatures or which flow with 
considerable difficulty* when cold During the season 
of 19)1 considerable development should take place 
in the heating of stone by mechanical dryers and 
also in the use of new types of mixers especially 
manufactured for the purpose of mixing bituminous 
materials with a mineral aggregate 

The mixing of broken stone or other aggregate with 
bituminous materials at a central plant and shipping 
the finished product by rail has not been developed 
to any extent In this country The product of one 
company however has been uaed quite extensively 
in three or four States In another case refined 
asphaltic petroleums have been mlxod with sand and 
gravel and molded Into blocks at a central plant 
The blocks have been laid as the wearing surface and 
rolled 

Bituminous pavements constructed hy mixing meth 
ods have been finished In different ways In certain 
InstancoB satisfactory results have been attained hy 
applying a < oat of chips or sand to the surface of the 
course of mixed aggregate and thoroughly rolling the 
same In other cases a flush foat of bituminous ma 


ter la] has been applied before the layer of mineral 
matter is spread over the surface The bituminous 
niaterlal used for the flush coat In many bituminous 
pavements Is not the same as was used in the mix. 

In the above discussion of the mixing method It 
should be noted that the reinarke do not in general 
apply to bituminous pavements constructed by mixing 
a carefully graded aggregate and bituminous materials 
aud hence do not refer to many types of bituminous 
pavements which have been used to a t onsld 
erable extent In the conslrudlon of strftta In uninlt 1 
pallttes. 

In various parts of the United States sand gravel 
and earth have been mixed in place by various pro( 
esses with bituminous materials In the endeavor to 
form an impervious dustleas and durable road sur 
face This work la being watched with considerable 
Interest as the utilization of local materials for the 
aggregate In many Instances reducGs th <oBt of con 
structlon materially The limitation In the welgbt 
of traffic to be carried throughout the year under aii 
climatic conditions Is one of the most Important points 
under discussion at the present time in connoLtlon 
with the above methods 

A new type of construction recently Intrcniiiced bv 
IvOgan Waller Page director of tho T nited States 
Office of Public Roads it known as olltement con 
Crete In this process fluid residual i)etrolpum is 
added to the usual ingredients composing < oncretc 

From the standpoint of the nature of the material 
used again It is noted that there Is an increase In 
tho use of refined tar considerable emploment of 
heavy asphaltic compounds and also tho employnunt 
of (ombinations of tar and asphalt the most nothc*- 
ablG Increase however being In the use of heavv 
asphaltic oils which can l>e mixed readily with broken 
stone as It < omeg from the crusher 

1 here has been a marked tendency on the part of 
highway engineers during the past three years to 
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appreciate uiorc liilly Ihu iuiportunco o( the various 
cliemlcal and physical properties of bituminous ma 
terlals Many engineers and manufacturers now 
wisely advocate using different grades of the same 
typo of bituminous material for varying local condt 
ttons and for different methods of bituminous con 
structlon During ]009 and 1910 Idtuiuinous materials 
for use In the construction and maintenance of road 
have been piininsed In two wiiys namely by buying 
direct from the manufadunr a product known un<ler 
a trade name and by piintiasln^ ibt material under 
gpcM Iflc atlons The old t imt mi of simply purchasing 
bltumtnouH matetla] under a tride namo without In 
vestIgation of its pro|)erl!eR is being replaced hy the 
soi^nd method The objet t of th i second method has 
been to cover one or more of the following points 
first to secure uniformity In the material furnished 
for a glv< n contract second to obtain a compound 
which confoims to certain requirements with refer 
once to the chemical and physical properties of th 
material which are considered essential third to 
pro\ldc a standard by which it Is hoped that a satis 
factory material may be dupUeatod on other contracts 
Tho effect of the various physical and chemlcnl prop¬ 
el ties of bituminous materials on their value as road 
hliulerH is being InvcBtigaUd by a siieclal committee 
of the Amcilcan Sex ioty of (l\ll Fuglneers Standard 
methods of testing bituminous materials Is the sub¬ 
ject of Investigation by a sub-committee of tho Amer 
lean Society for Testing Materials 

In this country as well as In hurope considerable 
confusion icsuits owing to the lack of uniformity 
anmiiK engine trs chemists and manufacturers rela 
tive to the nonu nc lat un c»r bit nintnous mat* rials 
1 nlll a recognized nomenclature Is ndopted It will be 
ad\ Isiblc to define nn tliods and mate rials In order 
to avoid mlslnterpn tat Ion of Infoi mat Ion furnished 
relative to the construe t lc)n nnd nialntonanc e of bi 
luminous surfacfs and blttimliious vmvcimnts 


Frosting, EtcKin^, and Coloring of Incandescent Lamps 

Hints for tHe Manufacturer and Amateur 


In the National Liuht Aatotiatian Uulhiin the lamp 
eoramlttee of the asfioilatlon submits the following in 
formation as the result of Inquiries from member 
companlef and believing that it will be of general 
Intereat 

Frosting Lamp#—Frosted lamps Improve lighting 
results by giving better diffusion and more agreeable 
lighting A properly frosted bulb cuts off compara 
lively little light averaging from three per cent to 
Mven per cent* or from one-half to ono candle power 
on a slxleen-candle power lamp 

Lamp bulbs may be superficially frosied by dipping 
In a compound whUh any company can readily pur 
chase from various manufacturers This frosting 
Is not permanent however nor as satisfactory as 
the etched frost given to the lamps by the manu 
facturers which la effected either by sand blast or by 
acid Both protftsaes give very similar results but for 
Incandescent lamps the add method is generally used 
The acid method employs a solution conslkting of 
hydrofluoric acid and carbonate of ammonium thor 
ougbly mixed In a proportion of about ten quarts of 
acid to eight pounds of carbonate This Is contained 
in a leaden vat large enough for the admission of a 
rack full of lamps Placed alongside the acid tub Is 
a rinsing vat The lamps are Inserted In rubber 
sockets In a wooden holding rack and after an in 
itlal dip Id the rinsing vat to clean them they are 
Immersed in the acid solution for about half a minute 
aad again washed in the rinsing tub If extra heavy 
frosting !■ required lamps may be re-dlpped as manv 
times as necessary Where It Is required to frost only 
a portlcm of the lamp rubber hoods are placed over 
the lamps to a point where the frosting la to stop 
The sold frost operation is dangerous and requires 
OQUldsrabls qxperlsnce In order to 6btaU successful 
results Utmost care must be used in handling the 
hydrofluoric acid compounds as not only will severe 
bums result If the solution comes In contact with the 
human skin but the fumes are Injurious to the eyes 
ahd respiratory organs This work should be done 
in a specially ventilated room« and the operator should 
be thoroughly protected by rubber gloves and apron 
Frosted lamps msy be cleaned by dipping them In 
very bot water and rubbing them thoroughly dry with 
ttseue paper Where this Is not sufflolent a little 
soap should be used with tbs hot water Tungsten 
tamps should aHrays be bunHnf while being clesned 
JMeViap Lmm or dgmhols on Lomps—The acid 
etching of lettm or inyVUMB on lamps fs not attended 
i^Hh the OhJsetloAs and dMIoultlss of the complete 
tPoaUah PfOt!«ss, and cgn be readily employed by any 
flsaipahi HP Ui \Mmm mtndsppatjly 


The question of IdeuUfylng lampu as th< company « 
Dioperty is a matttr that has bexn given mou oi less 
attention—more parthularly prrhaps by ibo larger 
<ompanle8 In order to pioted (liemselvcs against 
fraud and theft of lamps eaprrlalU slurp the advnit 
of the metalUz«d fllanieiit and tungsten lamps whb h 
are much more expensive than carbon fllanu nt ]ani>8 

A simple and comparatively Inexpensive method 
which may be used by the companies rather tlmn bv 
the manufartunr of lamps Is to utch the bulbs cither 
with the name of the lumpany wltlt a letter or with 
a symbol 

This etching U generally done on the bulb mar thf 
base aud by this means the lamp may be readily Iden 
tlfled 08 the etching Is a permanent and i>obIIi\p 
mark which It Is difficult to remove In any way 

It Is undesirable to have the Identification marks 
placed on lamps by the manufacturers being np< en 
sarlly expensive and when so etched the lamps be 
come special and unsuitable for shipment to othet 
than the one particular company It Is suggesud 
iherefore to the smaller companies that should th« y 
meet with difficulty or loss In the theft of lamps the 
following method of Idcnttficatlon can be adopted 
with comparative ly small attendant coat to bo used 
locally In their own stockroom or at any convenient 
point 

A rubber stamp a solution of etching fluid and a 
heater with a perforated shoe! mental top ar» practi 
cally all the requisites nereseary for this prorcBs 
Th© heater Is perforated In order that the boat mav 
come In Instant contact with the lamps and cause 
them to warm up quickly 

A tray full of lamps is placed tn this heater with 
the operator on one side In front of the operator 
are the stamps a rubber pad and a small brush with 
which to spread the fluid on tiie pad When the 
lamps become warm they are taken from the trav 
stamped and replaced os rapidly as possible When 
they hav* attained a temperature of 150 deg F the 
tray Is removed and tho operation Is finished 

The formula for the making of etching fluid Is as 
follows 

To one pound of ammonium fluoride crystals add 
thirteen ounces of fifty two per cent hydrofluoric acid 
and sight ounces of water Stir this soliitlon or 
casionally and let It stand over night when It should 
be strained Then strain the clear part of the solu 
tion through medium coarse mualln Care should be 
taken tn the selection of the ammonium fluorldo 
crystals^ which should be of fairly large elite Sheet 
lead or hard rubber vessels should be used as con 
taUmrs for the etching fluid 


lolortng of famitv —Nalurall) Lolorcd lamps of 
which the giuHS Is ppinmne-ntb tolortd are the only 
om a that aie thonmghlv wc atherproof As such 

lamps are rather oxpenaive Ruperfle lally colored or 
dipped lamps arc now gun rally einidoycd Siiltahle 
(oloilng mixtures can be obtained frcun a number 
of nmnnfactnic nnd the lampR tan bi readily dlpiied 
bv uiiv operating compunv In thly work the old or 
dim lamps lunovcd from the rlrcuits may be used 
Pht plan gem rally followed Is to burn the lamp In a 
vciilenl j)OHltIon wilh tip down at about two thirds or 
thui fourtliB ot Us nornml eandli power When the 
! mipH have l)ec()int Hllghtly warm take a cup of the 
(ll))plug Holntion and inlsi It hIowIv unit] the lump Ih 
B ubnuigid therein np to Its baa* (tun lower bIowIj 
allowing live eveeaa cU lUiuld lu diBin off Inlce the cup 
and pinned to the next lump lamps Bhould he 
hurmd nntti the i oatlng lx oim h thormighlv dry nnd 
fli m 

nine green and puiph an not dealt able as tlufu 
(oloia absorb so much of llie light th it Ihi lunip^ iic 
hiiidly dlstlngiilHhahlc at a dmtirice 

The L-uminosity of the Sun 

1 iii-Hh have recently been publlHlnd In I i am c Hoim 
Btui>endoUH flgmes with reference to the luiniiioBltv 
of Ihft Hun HR ealculatcd b> Nordmann of the laris 
OhBorvatory 

By him tlu solar boat Ib placed at r AH> deg ( The 
HUD B total candle power Is reprcBontod by him In a 
string of figures beginning with IS followed hy* 27 
noughts This Inconceivable sum Is oqulvaUnt to 1994 
000 for every pquare Inch of the sun n aurfoce Again 
some idea of the amount of light these flgnrcH repre 
sent may bo had fiom titc fatt that the most powerful 
cbctrlc arc light has an illuminating power nf only 
20 000 candles 

Prof Nordmann atatcH that from every bit of the 
suns surface the size of a finger nail there Issues a 
quantity of light that would be sufficient to tlluralnato 
the entire Avenue de 1 0|v^ra for a whole night In 
aamiuh as the sun b surface Is estimated to bo sorao 
200 000 000 square miles Its total luminosity may be 
placed at 51 OOO not) 000 000 times that of the street 
mentioned 

This French olmerver has also undertaken tlu task 
of meaBurIng the light and heat of vartnuB large stars 
some of whitb arc stated to l>e even more powerful 
IMumlnnnts than tho sun For example Sirius is 
found by him to be about thirty times hotter than tho 
sun I © 190 COO deg C while tho Polar Star Is a 

comparatlv«l> cold body of merely 8 200 degices 
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PsycKanalysis 


Getting at the Facts of Mental Life 

A New Field of ResearcH 


I sV( 11 ANAi >HIS Ifi n u^-Vi word whi(h In t< rma 
romiirehtualblt to tin lay nilud has bt on dettncd aayH 
Vdrnce and Disioitry as the bcIuko of rpudlng the 
tninoflt secrt ts of the heart and bouI In spite of 
BonietlmoH without the leawt BiiBph Ion on the pait of™ 
the ptiraon who la the aubjoct of Invcatlgation The 
word paythaiialyala haa been much uacd In the medl 
tal and payehologleal organs of late with retorente 
to the remarkable dlatovoriefl In pathology of montnl 
Ills by the dlatlngulahed Dr Freud of Vienna But 
the practical application of paychanalyala as a meana 
of getting at the facta of mental life la most indebted 
to Dr rung the famed apedaUHt in paychologlcal 
therapeutica whose curea are making a sensation in 
Oormaiiy It haa been said of him in the Ijondon 
J ancet that his cases read like reports from a new 
paychologlcal world The fullest account of the Jung 
method la given by the able aspoc late in psychiatry at 
Columbia University Dr F W Scripture There 
are throe methods of getting at the facta of mental 
life explains Dr Scripture The flrat la that of slm 
pie observation This leads to treatment by the 
physician by the usual medical procedure The aoc 
ond method of getting at tb« facU of mental life la 
by that of eiperlmontal psychology Tls aim la a 
moat careful and accurate analysis of a patients 
mental condition by tests and records Thla haa been 
much exploited in lay and technhal publlcatlona in 
late years The third method-Involving modlctl rc 
porta from a quiet new psychologic al world—Is that 
of psychnnalyflla 

To take up Dr Scriptures exposition suppose a pa 
tlcnt presents himself with a paresis of the right 
arm which began ycara ago There is not the slightest 
symptom of anything organically wrong It is cvl 
dently a hyaterleal paralysis Or auppoae a man ap 
pears complaining that he la tortured beyond endur 
ance by a fear that he can not pcraplre He never 
has the sUghtcat difficulty and he knows the fear to 
be foolish Yet thla fear la so constant and overpow 
erlng that ho haa been obliged to give up work 
Again a patient cornea to the office saying that for 
years he haa been tortured by a fear of touching tilth 
He washes his hands a hundred tlmch a day 

Such cases are l)cyond the raetboda of obaervatton 
In our own mental life there la nothing like such 
conditions They arc ao far beyond our understand 
Ing that they seem weird or incomprehensible The 
patient with the feai of filth told Dr Scripture that 
he knew It to be nonsensical and that be spent hours 
in discussing It with himself U ia one of the greai 
PBt feats of the method of phychanalysls that it ban 
found the mental mechanism of such cases 

To analyse a case? of the sort recourse ia had by Dr 
Jung to hla co called aasociatlon method In this a 
word is apoken and the patient Is rcciulred to sa> at 
once what he first thought of Pht time takt u Is 
measured with a stopwatch AfUr a hundred such 
associations the patient Is required to tell again what 
be thought of in each case Whenever the time of 
association la unuaually long when there is evidence 
of forgetfulness when the patient does not respond at 
all to the word called nut when his association Is 
auperficlal—in short whenever the association la of 
unuBual character—the word called out touched upon 
some topic on which the person was highly sensitive 
A Hcnaltlve topic In one case was an experience on the 
water and a record of it worka out In this style 
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Applied to the man with the paretic arm the aaeocl 
atloD teats thowfd Uiat the words In the list where 
(he moat disturbance occurred (long time forgetful 
ness) W) ic'i pi md pure aim bird death 
sin Thi. words ho thcjught of aa associations moat 
frequently were lo\t and like 8 ttraea not 6 
I marriage 3 arm -I lake 3 Now Just 

try to put these words together as a picture of hU 
mental condition l am (or was) proud that I nm 
^ WM) pure I have sinned I would prefer 


death 1 do not love my wife (marriage) The 
wcmcis arm bird lake remain unexplained 
NeverLht loaa a moral catastrophe la revealed 
Thla will be mcjio evident to the lay mind from an 
other cascy—that of a happily married woman a object 
to explosions of jealousy with outbreaks of violence 
and of running away from the house. Those out 
breaks she carefully concealed from the rest of the 
family She wreaked her temper on her husband, 
who was a model man In the association tests the 
strongest disturbances occurred with the words hap 
pirn as anxiety religion choose marry 
part, death die In her associations she uses 
like J3 times man 10 child 7 necessary 
7 beautiful 6 14 

It was possible to guess the story from these re- 
sulta alone but it was easier to confront her with 
the record and show hor concluaively that she has re¬ 
vealed something compromising to her happiness, that 
abe la anxious about something that religious ques 
tions are troubling her The patient owned up that 
aho was not happy with her husband that she la 
anxious about the future and does not know what to 
do that she is married outside of her religion and to 
a man whom ahe chose against the wishes of hop 
parents and that ahe is debating whether she shall 
part with him or die 

Another method of phychanalyala la that of run 
ning asHcxiatlons This was Introduced by Freud 

The patient la told to let hla mind wander with 
pirfcct freedom and to Ull hla thoughto as they arlae 
The method is useful In the moat varied ways It 
must first be made clear to the patient that hla cure 
dtpendh upon telling the truth no matter how private 
rnav be Iho thought that arises he must tell It 
frankly to the physician 

I his method I will illustrate by the case reported 
by a clergyman of Zurich Ho noticed in a cjompo- 
altion written by one of his pupils a boy of eleven 
years liidlcatlona of strained relations among the 
meuilx rs of the family Knowing that h^ could not 
possibly get tho facts other’^lae ho applied a com 
btnation of the aasociatlon experiment with running 
aHSocintiona For example the word water aroused 
the association corpse after four seconda There 
after the boy asBorlatCMi ship a drowned person I 
saw how a diowned person was taken Into a boat 
Now tell all tho words that occur to you said the 
clergyman Batht swimming bathhouse bottom 
seaweed shark earth atone springboard air chain 
beam submarine boat ai rew no air drowned What 
occurs to you now’ asked the clergyman I saw some 
moving picturea with two divers that found gold 
Ono cut the air tube of the other took the gold and 
went up The word dlvor brought up the association 
of the dead diver in the moving pictures We could 
SCO hla pale face We once got a wax mask repre¬ 
senting a dying king with eyes turned up Arno 
(his brothtr) put on the mask and wiapped a ahroud 
around him Ho looked like a ghost T was fright 
oned The dying diver reminds me of this wax fig 
lire (meaning his biother In the mask) Over and 
over again the boy produces series of associations 
ending up in aome repiesentatlona of hla brother as 
dead as in prison as tortured as murdered hy him 
self as crucified etc U waa very evident that ho 
hated his brother from the bottom of his soul This 
he did not realize In the least himself The infortna 
tlon and the treatment came through this method of 
psychanalyals 

The method of running asaoclatlon la based on 
certain laws of the association of ideas One of these 
vie may state as follows The oftoner an Idea or an 
eb ment of an Idea has been In mind the more fre¬ 
quently It will appear In assoelatlona The brother 
AI no woe const AD tly In little Max a mind, no matter 
what he started to think about tho thought of Arno 
would Booner or later appear Another law la that 
the Intonser an idea la or the more motion It arousea 
the more often It recurs A person will remember 
the time he made a fool of himself no matter how 
much he wlahes to forgot It Start any one on memory 
nssocintlons and he will Inevitably land over and 
over again on the chief topics In bis mind and will 
Involuntarily deliver his secrets over to you 

Tho more the running association Is freed from the 
control the better tho Information concerning the per 
son s mind Scat yourself in quiet and let your mind 
wander In assoelatlona You will notice that at each 
step a dozen new things crowd In together In 
Btlnctlvoly you pick out one and proceed For ex 
ample, with the word lamp there appear at once to 
my mind In half formed condHlon a certain gat flame, 


a certain electric light a certain proverb etc , one 
of theee I have to catch because I cannot think clearly 
of all of them at the same time I catch the oartaln 
electric lamp It Is In a certain room thla leads 
my thoughts In that direction If 1 had caught the 
gas flame, my thoughts would have gone otherwise" 
From childhood up we have been trained to oon 
trol our thoughts to proceed In an orderly fashion 
to speak only In a modest way, even to think in a 
modest way This control becomes automatic When 
we let the thoughts wander we automatically catch 
only those thoughts that fit our training In the pres- 
enro of anothe^ person we are trained to apeak only 
In a discreet manner even to think otherwise Is not 
proper Automatically we catch only the discreet 
thoughts and suppress the others. In the doctor s of 
flee the conversation Is freer but even here It nsnally 
requires some training before the patient can let him 
self think freely 

Another method is that of assigning a topic con 
cemlng which all impromptu thoughts are to be noted 
down For example, the physician tells the patient to 
note down on the spot each thought that arises 1m 
promptu concerning himself (the physician) Thus a 
patient reports that In an entirely Impromptu manner 
the thought occurred to him that the doctor waa get 
ting bald On another occasion be said he thought 
the doctor waa getting stout, and so on An entire 
group of these observations revolved around the signs 
of advancing age This waa In fact the great trouble 
of the patient He felt that he was getting old This 
line of psychanalysls lets a flood of light In upon the 
dark places of the human soul and heart 

Another patient reports that the thought bad oc 
curred to him that the doctor was extremely consld 
erate of the feelings of his patients that he was really 
rather bashful, and so on This simply reflected the 
patients condition of basbfulnese and overanxloty 
about how people felt toward him Still another pa 
tient thought that tho doctor must make a great deal 
of money out of his practice that he dressed In ex 
pensive clothes etc Of course the Inference was at 
once clear namely that the patients thoughts cen 
lerod around money I have never had an experl 
enco quite like one that Dr Jung related to me Ono 
of hia patients a clergyman told him that the 
thought bad occurred that Dr Jung was not strictly 
truthful that he was not quit© honorable in dealing 
with bis patients that he did not believe that he led 
a strictly moral life etc Before knowing the facts 
of tho case Dr Jung replied It la you who are the 
liar you have not acted honorably with your par 
lahlonera you are doing something immoral Tho 
thoughts that arise impromptu like this are always 
rofloctlons of the patients own personality 

Nor has this new method of psychanalyals pro¬ 
duced reeults less remarkable In the Interpretation of 
dreams It seems that the dream Is In reality a clue 
to tho mental and even the physical life of far 
greater Importance than any sclentlat has ever sus- 
poctert or been disposed to admit For the man who 
tells what he has dreamed the night before Is reveal 
Ing did he but know It the Inmost secret of his 
whole life 

Bnlarglng a Baltic Seaport.—A project for extenslvn 
engineering work for the purpoae of enlarging tho 
port of Daiit7lg was discussed at a recent meeting of 
municipal and commercial representatives of that 
city The matter bore upon Increasing the else of the 
port at Neufabrwasser and the canal of the port 
would thus be enlarged considerably so as to reach a 
width of some 300 feet The outlay which Is needed 
for this work Is estimated at |500 000 to be borne two- 
thirds by the State and the remainder to be divided 
among the naval docks the municipality and the com 
merclat interests of the city 
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TKe Discovery of Kepler^s Laws 

An £poch-maKin|( Astronomical Achievement 


ArMOHT exactly thrw centuries have passed slnc« 
ihf dlscovct y of the laws of planetary motion In 
H09 Kt pier announud that the orbit of Mars Is an 
Hlfpse havInK tht sun in uiu of tls fm i The simple 
and InK^nlouH einpltlral pio((MH v^hbh hd Kepler 
Im vltnhiv to tlu dlKt ovtrv of t ht 1 1 uo form of the 
orbit Is lint ginemllv known This prodSH Is iltMilbetl 
by Prof UlKourdun of tlu obm rvatorj of Parts In 
an article In Htvut d*$ Si it net h which may be sum 
mntlyed as follows 

l THI HKHr I AW 

In the year 1600 Kepler went to Prague to aeatst 
Ty(ho Brah^ In the construction of hla new Rudol 
phlne tables of the planets The two great astron 

omers aoon Ml into discord for Tycho bellrvcd that 
the sun revolved alioiit the earth while Kepler adopted 
the CopernUan theory of a (ontral sun Mon over 
Ty< ho was haughty niid arrogant and Kepli r was 111 
paid and Irrllabh A i oniplote niptin» whh averted 
by the sudden death of Tvtho In HO] K< pier sin 
(fwded Tycho as astronomer rov il ami Tychos af 
(umulated treasure of observal Ions platfd at his 
<llsi>OBal Kepler continued to or upy hlrn'^elf with 
the planets and purtUularly with tht liiLra< table 
plan* t Mars nsserllng that the K*(rM nf pWnelarv 
motion must b* lHain<d from Mars nr remain forever 
unknown lu HIO) aft* i nine years of iwtlent re 
search ho published his work I)* Stella Martls 
In which he pioolalnud the (lllithiLl form *>r th* orbit 
of Mars 

kor 2 000 years the Pylhagniean Ibeorv of exartlv 
rlr*iilar planetary oibits bad Ik eii idmifled wUlicmt 
argument but the *artli was not plartd at th< n nt* t 
of the (In 1« Poi * xample thorn istrnnnmers who 
believed that the huh S rrvolved ibout th< earth T 
(Fig 1) plar* *l tile «*nt*r ( of the solar oiblt at 
a distance r? from th* earth This Uistan** rallfd 
the eccentricity ar*ount*d for the observed uncqinl 
motion In longitude of the sun ronnUed as moving 
uniformly In Its (irrular orbit A plan* t was sup 
IHised to move In Its cinular orbit not iinlfoimh 
bnt with uniform ingular velofitv nlsmt a pumtum 
Of^gunntis B syniinefrlcal with T with rcsp*<t to the 
center O 

Kepler attempted In vain to ropr sent Hi* motion 
of Mars on this hypothtsls He Hm(*e<Ied In repn 
duoing the longitiidca obsorvtd bv fv* ho Brah^ but 
the latitudes were In error In some casts by as much 
as 9 minutes of arc 

Kepler then mode trial of a theory of planets In 
eluding the earth revolving about a fixed sun Phis 
new hypothesis Introduicd a now diffldilty for If the 
observations are mad* from a moving earth U is 
neoenary first of all to dotermln* the earths motion 
with accuracy This problem v* rv similar to that of 
the detwmilnatlon of the orbit of Mars was attn*kod 
by a method whose simpll* Ity attests Keplers genius 

In Fig 2 let T T T repreaent ihitc posltiims of 
the earth In the unknown orbit wlihh It Uesfrlbes 
about the fixed '*un S and let M d* noi*_ another flx**l 
point whose h* llo* * ntrU * (M>dlnates afr known i loni 
these codtdlnates the angles MfiP UST o\n 

1h> deduced while the angUs Af/W/M MIH *anbe 
determined by observation ircn*e all th*) angles of 
the triangles if ST AfSf/ can l)e deteimln^d 

and as those lilangltB huv* a aoiuiuon Rid** if SI the 
relative lengths of Hi*, radii vedors S7 ST AT, 
ran be found By icpuHng this profean for various 
positions of the tarth Lh*. form of the earths oiblt 
can be determined 

The point if may bt any one of the plan* Is ff 
the planets perlo*l of revolution Is aciiirately known 
and Its position In the heavens Is obhcrvc*! at Intel 
vala exactly equal to multiples of this perhid the 
planet represents a fixed p*dnt so fui as th*Lse ob 
servatlons are conceined 

The periodic tlrats of the plan* ts have been known 
pretty aci urately since the days of Hlppanhna 
Kepler selected to repnsent the tlx* *1 point if the 
planet Mars whose orbit was the ultimate object of 
bis study This enabled him to rLVePHo the problem 
and calculate the radius v*ctor of Mars after 
he had constru* ted his tables of th* oarlli 8 motion 

Among Tycho Brahes observations of Mars which 
formed tho Imsls of Keplers woik there was UttU 
prcdmblllty of finding even a few s* parat* d by exact 
multiples of the period of revolution but it was onlv 
neowtsary that thiH oncHHon should be Hatlafled ap 
prox Innately us the obgc^vntlona c on Id ho reduced 
to the exact epochs required by the nppliratlon of 
small corrections whldi (oiild be cabulnted without 
sensible orroft 

Kepler formed hla tables of tho earth a motion on 
the theory of a circular orbit and a pun turn acqucinff* 
From tlicso lubka ho could tompui* the earth s radius 


vector SJ at any epoch and could thence deduce the 
radius vector of Mars 8M He then tried to represent 
the observed poslHous of Mars by means of a circular 
orbit about an eccentrically placed sun Three values 
of the radius vector together with the values of the 
htllofontik longitude for the same epochs supplied 
data for computing tho three elements of the orbit 
of Mara the radius tho eccentricity and the position 
of Hie lino of apsides 



The 81 elements were already known approximately 
and Kepi* i s results dirTered considerably from tho 
known valnen 1 urHicrmore different groups of three 
poalthms gave dtffircnt values of the elemonts But 
Kepler w IS unwilling to abandon tho old theory of 
1 . clrc ular orbit without additional evidence 
From Tychos observations and the old tables he 
(btcrnilmd the heliocentric longitudes of Mars at 
aphelion and perihelion Then by the empirical 
method Indicated above he calculated the values of 
Hk radius vector at the same epo* ha i e the two 
Regments of the line of apsldefl Finally be assumed 
that the unknown orbit was symmetrically divided by 
that line Fiom these data he could calculate the 
ladiua victor at any epoth and compare U with the 
value obtaliud bv the empirical method He found 



that the value calculated on the theory of a circular 
orbit was always greater than the real or empirical 
value 

Kepler then definitely announced that the orbit was 
not circular Ho at first rejected the ellipse In favor 
of the egg shaped oval but this curve likewise failed 
to stand the test which had eliminated the circle 
At last after long perplexity In which ho complained 
that his theory had gone up in smoke and that the 
jiroblem would drive him mad he found that the 
despised ellipse stood tho test and announced that 
the orbit of Mara Is an ellipse having the sun in one 
of Its foci This is a particular case of Keplers Fim 



Law which be subsequently extended to aU of the 
plantla 

II, ggpueas tgoojtn ukvf 

The law of the conservation of oread, which itotea 
that the radius vector of a planet deaorlbes equal 
areas In equal times evidently appHes to onttorm 
motion in a circle Kepler sow that 13iU law ahio 
applies very approximately at and near the aphelion 
and perihelion of a planet moflnc in a circular orbU, 


with uniform velocity about a pfuictnia sfifWMiffs 
B (Fig 3) placed oppodlte the sun fir, and adut 
distant with it from the center of thr circle 0 In 
the figure AA* and PP*^ represent arcs described, In 
equal short itttervahi of time from the aphelion A 
and the perihelion A' B and P* He in the same 
straight line by the hypothesis of uniform angular 
velocity about S The areas described by the radius 
vector In the two equal Intervals are A8A^ and P8P^ 
Owing to the symmetrical position of Jff and B with 
respect to O AB:=sP8 and ABr=spB Hence 

ARA> _ X AA' AS AS IN 

f^hP' “ 'jP8x tP'” i« ^ PE ” Fa ^ A8 

Having established this much Kepler felt a moral 
certainty that the law of areas applied also to the 
elMi>se but he could not find sr* satisfactory demon 
Stratton of this fact until some years later 

Keplers dedication of pe Stella Martls to the 
Hmperor Rudolph IT containing a poetical appeal 
for means to extend his researches to the other 
planets U worth quoting In the following condensod 
form as an illustration of the writers Imagery and 
the spirit of tho times 

I bring Your Majesty a noblo prisoner the fruit 
of a laborious and difficult war It Is not the first 
time he has been a captive for long ago the terrible 
gotl of war was (aught In Yukans net Hitherto 
he has triumphed over all human devices In vain 
have tho astronomers employe*! every resourfe and 
put all their troops Into the field Mars mocking 
th* Ir efforts has shattered their engines and tbelr 
hopes retrenched hlrasolf In his Impenetrable domain 
and concealed his movements from their spies The 
valient Captain Tycho Brahfi has studied tho enemy a 
mynterioua movemonta alnicovt nightly during twenty 
years and has bequeathed his observations to me In 
the course of tho war our tump has bctsn desolated 
by death pestilence and sedition Many siddters de¬ 
serted and were replaced by raw reciults and even 
ihe rations ran short 

At last tho enemy sent hla capitulation by tho 
hand of hla mother Nature ITc gave his parole and 
Arithmetic and Geometry escorted him to our camp 
He has since proved that his parole can be trusted 
and he asks but one favor from Your Mijesty Ills 
father lupltcr hts grandfather Saturn hts brother 
Mercury and his sister Venus are still In the sky 
He pines for their society and longs to see them also 
enjoying your hospitality For this purpose the war 
iTUiBt be prosecuted with vigor but money Is the 
sinews of war wherefore I besH^th Your Majesty 
for the funds required for the levy of fresh troops 
m KKPUtl* TUIBD I AW 

The Third r4iw was not discovered until IBIS after 
twenty^wo yean of lesearch and speculation In the 
Mysterlum Cosmographlcum published in TBOB 
Kepler writes 

"I propose to show that God in creating the uni 
verse and arranglifg the spheres had In view the five 
regular solids of geometry and fixed by their dlmeii 
slons th© number proportions and motions of the 
spheres Take the sphere of the earth as a unit and 
circumscribe It with a regular dodocahe*lron The 
sphere that contains this dodecahedron Is the sphere 
of Mars 

The spheres of Mars and Jupiter Kepler (kmUnnea, 
are similarly related to a regular tetrahedron de¬ 
scribed about the former and within the latter those 
of Jupiter and Baturs to a cu1>e those of Tenus and 
the eaAh to an Icosahedron and those of Mercury and 
VenuA to an octahedron Kepler In this early work 
compares the distances of the planets from the sun 
derived from this geometrical system with the dls 
tames given by Copernicus, and finds that Jupiter 
alone presents a serious discrepancy which he attrt 
butes to the Inacouraey of the value given by Coper 
nicuB Kepler was satisfied with the result, although 
be oould not 'then find a simple law connecting tha- 
distances of the planets 

He returns to the pubject (n tho Harmontces 
Mnndl a work in five votumas, pnbllihed Jn. 1B19, 
In which ha dlsctuwet polygons the five regular spUds 
astrology polities, tho faetiltles of the mind and other 
things He rsvivos the Pythagorean analogy between 
music and tho harmonir of spheres, aniT calls Saturn 
and JnpUet the bass voices. Iddi^ the tenor Vemis 
the contralto and Merourr the soprano or fals^to of 
tho celostlot otaqlr. 

From thil ohaci^ dreams emerges KoploFs 
Uw which is ^<is dfurmhlated 

**Th6 between the poHodio times ^ two 

planets li enaotiy oqpal to tho SNsmigHoThito mttn 
oC their moan d^tanciis from the sno^ The seg^tfl^ 
aUemato roiio la tho ratW «l tho ^9 pwweri. tt 
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ol|pr iqu&roti ut (he periodli. Uiiieii rhq 

l|ji^|e)ritmU to tho cube* of the mwx dteuncee, u 
Law ta oiOAUf expresaed ContrAiy to hta 
iloni Kepler <|oea hot tlee the hlatory of thla dlA 
foverf, but the work termlnatee with the followlna 
eamouA paaaage 

'"Bight montba ago 1 eaw the flrat ray of light 
three montha ago I saw the dawn three daya ago 


t luiw tho auu In hla epleiidor 1 give myaeU up to 
enthuataam I voluntarily defr mankind with the 
Ingenloua oonfeaalon that 1 have stolen the golden 
vaae of the Egyptians to makp of It a tabernacle to 
nay God tar from Ihe bounds of Egypt If you pardon 
me I shall rejoice If yon reproach me 1 shall endure 
It The die Is (.aet 1 have written my book It 
will be read by the present generation or by posterity 


It umtlcrs nut It can auall lib loadui Hat not 
Ood waited six thousand years for a contemplator 
of his works? He concludes with a prayer of 
thanksgiving to the Creator 
Thus were established KoplaMf389IMB|MU^of 
planetary motion which ledJ^wCn^ 
of universal gravitation ofmSeir 

tronomy 


Preparation of Pure Radium Salts' 

THe Process of Fractionation Employed 


To rmcTT the separation of pure radium chloride 
from the barium chloride with which It U associated 
1 have subjected the mixed chlorides to a fractional 
erystallliatlon flrat from pure water and then from 
water acidulated with hydrochloric acid This pro 
COM ta based upon the fact that radium chloride Is 
less soluble than barium chloride 
A saturated solution of the chlorides In pure dls- 
tfUed water at boiling temperature Is prepared and 
Is left to crystalltxe In a covered vessel After cool 
lag a deposit of fine crystals Is found upon the hot 
tom of the cryatallixlng vessel, and the supernatant 
•oiutlon can be readily poured off If a sample of 
the mother liquor Is evaporated to dryness and the 
residues tested It Is found to bo five times less active 
than the portion originally crystalltred out In this 
way the chlorides are separated into two portions A 
and 6 or which A Is much more active than B The 
operation is now repeated with each of these parts 
thus again obtaining from each a further crop of 
two parts The less active portion obtained from A 
ta then united with the more active portion obtained 
from B these two portions having approximately the 
same activity The result of this step is three frae 
tlons which are once more subjected to the oper 
atlon described The number of fractions thus pre 
pared Is not allowed to increase indefinitely for as 


the process goes on the activity of the soluble por 
tlon becomes less and less When It has sunk to an 
Inslgnlfloant value the particular portion Is ellmln 
ated from the process After a suitable number of 
fractionations the most dlfflcuttiy soluble portion 
which Is richest in radium is also withdrawn from 
the operation 

A fixed number of fractions Is maintained After 
a series of crystallization the saturated solution of 
one fraction is united with the crystals of the next 
following fraction When however the most readily 
soluble fraction is discarded at the end of a series 
a new readily soluble fraction la prepared In the next 
•eristf and the most active crop of crystals la taken 
out of the proceas By systematically following out 
this scheme a very regular mechanism of fraction 
atlon is obtained th« number of fnutions and the 
activity of each fraction remaining constant each 
being about five times as active as the next lower In 
order At the one end an almost Inactive product Is 
discarded and at the other end a chloride enriched In 
radium Is collected The total quantity of material 
diminishes continually and the several fractions be 
come smaller and smaller as their attlvUy Increases 
The work Is begun with six fro^ilons and the 
activity of the chloride discarded at the end Is only 
one-tenth that of uranium 

The aocompanylng diagram represents the tshemo 
of such A fractionation Each point represents a crop 
of crystals from the portion indicated by the afllxed 
numeral The two arrows extending from a given 
point indicate the two products crystals and mother 
liquor resulting from each crystallisation e g to 
the lift* crystal to the right mother liquor Where 
two arrows converge to a point this tndtrates the 
union of the crystals separating from one portion 
with the solution from the Immediately preceding 
portion The outwardly directed arrows signify that 
the final product has been removed from the frac 
Uonatlng proosss 

When a large proportion of the inactive substance 
has been in this way eliminated, and the quantity 
of material has oonsequently been much reduced It 
Is ao longer worth while to separate out these por 
t|ons at sooh low activity The loot members In (be 
•erlSA are then discarded and are replaced from 
fibove by prevlonaly collected aettre chloride with 
the eflecC ^t a ehloride richer in radinm Is preotpl 
fated than at flret This is continued until the 
ehyatal croi^ at ih« begionlng of the series repressnt 
p^s ra4inm ehtarldoi If th|a firactloaattrm has been 
oirrM ^ perfeo^y* tSo waohikt of Intermediate 
proAadi loft over will be very omti 
Vhtfi. hs ibo oonne utt die ftraetlhiiatloii, the bulk 
tnudittf hu hean ttneh reduoed 

jiS3r?i5S?r^^^ 
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By Madame Curie 

the separation by crystal I Izat Ion becomes less ef 
festive because the solutions cool off too rapidly and 
the volume of the mother liquor dtcanted off becomes 
too small At this stage It Is advantageous to add a 
definite amount of hydrochloric acid to the water 
used for dissolving gradually incroaslng the amount 
of add so added as the fractionation proceeds This 
addition has the advantage that the volume of the 
solution Is thereby ImnaBed owing to the fart that 
the (hlorUUs aie lens soluble In dilute hydrochloric 
acid than In pure water At the name time the 
fractionation becomes more thorough the dlfferen e 
between the fnutions separated from a given stock Is 
iiureased If the acid Is addcl In considerable con 
centratlon a very excellent separation Is obtained and 
the fractionations may be red iced to three or four 
It is therefore a great advanta*,e to begin with the 
addition of hydrochloric a id just os soon as the dl 
minished amount of material permits this step to be 
taken without Inconvenience 
The crystals which separate out from strongly acid 
solutions are long and needle shaped and Idt ntical 
In appealanco whether tbo 3 bo barium chic ride or 
radium ihloilde Both these aio doubly icfractive 
The crystals of the barium chloride c intalnUig radium 
art cnlorless If however the ladhini content reaches 
H eitaiu limit tlu cryslalB issuine after standing 
foi several hours a yell iw ol ir ranging toward 
orange or sometimes a fine ioh tint This tol i dls 



DIAGRAM INDKATINt THl 8t HEME OF 8UC 
CESSIVK ERACIIONAI PRK IPITATIONS 

appears on dissolution Tho crystals of pure radium 
chloride do not become colored In this way or at 
least not as rapidly so that the coloration appears to 
be dependent upon the simultaneous presence of 
radium and barium The maximum coloration occurs 
when the amount of radium ansumes a certain definite 
proportion and this furnishes a means of gaging 
the progress of the fractionation So long as the 
most active fraction becomes colored we know that 
it still contains a considerable amount of barium 
if It no longer becomes colored on standing while 
the fractions of lower order do then the colorless 
portion is approximately pure radium chloride 

I have sometimes obstrved crops of crystals which 
consisted partly of colorless cryktals and partly of 
others which became colored upon standing Per 
haps they might have been separated by picking them 
out Individually but this was not attempted 

Toward the end of the fractionation the auccesalve 
fractions no longer display the same relative activity 
nor is the proportion of their activity as regular as 
at the beginning of the process this however does 
not canoe any serious disturbance in the progress 
of the fractionation 

In working up a few kilograms of the chlorides ob¬ 
tained from a ton or more ef the residues used as raw 
materiolo, It ia neceosary to nodlfy oomewhat the 
mode of procedure. The flrot fractionation is In this 
eofle oorHed out at the factory^ m that after ellmlnat 


ing ninety per cent of the Imrliim aalt a prodmt en 
ric hod lu radl im <an lo di Uvered fum the factory 
This first fractionation i quires ioinparatlvely large 
volumes of the saturated solullous and is urrled out 
In cast Iron kettles In place of distilled water rain 
water or river watej as poor In dissolved salts as poe 
sible Is used from which all sulphates have been 
raiofiilly pndpUated by the addition of a small ex 
fcsB of barium (hlorlde 

Tho separation of radium can also be carried out 
h\ the fiactional piedpUatinn with al ohol of an 
aqii oils solution ul the harluni hlorlde containing 
radium I used this method at first but subsequently 
abandoned It In favor of the one dcacribed above 
vvhl h ASBiires greater untfoimlty* At limes however 
I ha\o made use of the prtc pit atlon by alcohol to 
purlf> radium (hlorlde containing a small amount of 
bailum (hlorlle almixed with It The latUr remains 
dissolved In the sllghily lllotcd alcohol and can be 
thus removed 

Glesel who has been occupied with the preparation 
of radioactive bodies since the publication of our 
first Investigations rccomm nds for the separation 
of barium and radium the fractional < rystalllratlon 
)f the mixed bromides frtin an aqueous solution T 
have found that this method Is very advantageous 
specially at tb( beginning of tlu fractionation 
Tins however Is tho case only If the amount of salts 
to be fractionated Is not too large If there are sev 
cral kllogiams to be tr ated the use of a corrospond 
Ing amount of hydr) bromic add becomes objection 
able paitly on amount of ita high price and flJoo 
icrauso the cast Iron kettles are more easily attacked 
b\ the biomldis than by the chlorides Nevertheless 
It is advantageous to convert into bromides the chlor 
id(M obtained fiom the first fractionation as carried 
out In the factory which are greatly reduced In 
1 ilk as (ompnred with the original raw material 
In this way a more rapid fractionation Is secured 
BO long as the quantity of material is not toe greatly 
r( hued When however the amount of the salt Is 
inlte small working with the bromidta la leas satis 
factory than with the chlorides owing to the fad 
that the former aie on tho one hand much more solu 
hie and on the other hand much moro subject to 
change than tho latter A solution of the bromide 
v( 1 y fit h In radium In water or dilute hydro 
bromic add undergoes very rapid alteration with 
liberation of bromide fer this reason It Is in my 
vpinion advantageous to c c avert salts of high 
ralmni content Into chlorl les In preparing a pure and 
stable I idiuni salt In the div state the chloilde Is 
mote sharply defined and more stable than the 
1 romid and does not iinkrgo anj appreciable spon 
taneouB change 

Whatever pioteas of fractionation Is employed it 
is always us fnl to control the course of the process 
by raeagiirlng the activity of the product 

It should he emphasized that a radium compound 
which has been prepared In tho solid form either bv 
crystallizing or precipitating from a solution does 
not have a constant activity from the start The 
activity Increases for about one month to a limiting 
value which theioaftcr remains constant The final 
activity is five or six times as great as the Initial 
activity These changes must he taken into account 
In measuring actlrity Tho final activity is more 
clearly defined but In th course of chemical opera 
tlons upon radinm salts It is more practical to 
measure Ihe Initial actlvltv of tlie solid product 

While the salt submitted to fractionation has of 
course alwa>a xmdergone a previous purification It 
is nevertheless often desirable to purify once more a 
salt of high radium content Tho fractionation It 
self of course effects a certain purification Inasmuch 
as traces of tho salts which aro very readily soluble 
In acidulated water (o g those of calcium Iron and 
magnesium etc ) are eliminated On the other hand 
however traces of lead chloride or bromide accumu 
late with the radium salt in the difficultly soluble 
portions For this reason it is generally speaking 
neceasary to treat the MUto of Tery high radium con¬ 
tent with hydrogen sulphide before proceeding to the 
final elimination qf the baiinm 
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International Standard Time 

Its History and Its Recent Adoption in France 


Ink French Senate recently paRBed a law which 
\hh pa8B(d by the Chamber of Deputies fourteen years 
It > and which will make the logal standard time In 
l^raiicL 9 minutes and 21 seconds slower than Parle 
mtan solar lime which Is the present French stand 
nrj riic reuBou for eelectlng this Interval of 9 min 
iitLH and A\ seconds the reservations by which a 
oniplote and formal adoption of the meridian of 
( rt<n^^l h liae Itet n evaded and the advantages and 
disaIvuntagfH of the change are discussed in la 
P ue dis Set n CB by Prof Blgourdan of the 
OI>H rvntnry of Paris Prof Blgourdan s article an 
abstract of which Is here presented also contains an 
oulllne of the history of International standard time 
1 verj 1 H e on the earth s BUifoco has Its own local 
time an 1 the (IIITeren(e between the local times of 
an} t\^o plat t s Is proportional to the difference of 
their longltules oni hour corresponding to degrets 
or 4 minutes to 1 degree of longitude When the 
stago-conch was the most rapid means of travel the 
difference In local time caused no great Inconvenience 
but the development of the railway soon made it 
necessary to adopt a single standard of time for all 
lie atallons of a line or even of a country The local 
time of Paris w<is naturally selected as the standard 
of I ail way tlni< throughout France but the local 
times of other places long continued In use for local 
purposes The difference between local and railway 
time varied according to the distance east or west 


of Paris Local time waa 20 minutes faster than rail 
way time at Nice on the eastern frontier and 27 
minutes slower than railway time at Brest on the 
western frontier The local time gradually lost Im 
portanie and the railway or Paris time gained until 
In 1891 the passage of the law whlih made Paris time 
the legal Btandaid for all Prance and Algeria was 
scarcely noticed by the public The same practical 
(ondltlons led to the enactment of similar laws In 
other countries each of which os a rule adopted the 
local time of its principal astronomical observatory 

This sIrapHflcatlon however produced remarkable 
dlveraltles of time standards In some regions The 
Lake of Constance for example is bounded by five 
countioB Switzerland Baden Wurtemberg, Bavaria 
aud Austria—each of which had Its separate national 
time standard The confusion thus created In rail 
way and steamboat timetables and In the minds of 
tra\(l(rfl may be imagined In going from Paris to 
( list lutlnople a traveler was compelled to set his 
w it 1 ten times 

riurt In onvf nienoes suggested the adoption of a 
Him le tr p Btandard for all countries but the im 
pi I ti Hi 1111} of this idea Is evident from the obvious 
fat tut a single standard Is Inadequate for one 
(f)nn r> of gr at extent In longitude The United 
8tabs for i_\t\mple covers five hours In longitude 
mid the winter sin is rising on the Pacific coast 
when It Is noi u on thi Atlantic coast The adoption 
of a single staudanl for the whole world would pro¬ 
duce an Intolerable dlnpiacemont of traditional hours 
In most plaoes and though the Japanese are ardent 
loverti of sctence and progress It Is not to be sup¬ 
posed that they would intent to have the sun set 

9 9V|ock In the momlnf it should he added, 


however that the advocates of a universal time stand 
aid limited Us employment to railways steamship 
linos malls lolegraph systems and similar uses 

The question of a universal time standard is neces¬ 
sarily connected with that of an international prime 
meridian and the two questions were discussed to¬ 
gether at the geographical congress which met In 
Venice in 1881 at the meeting of the International 
Cieodetlc Association in Rome In 1883 and elsewhere 

OLOgraphers have always felt the necessity of 
reckoning nil longitudes from a single meridian hut 
the location of this prime meridian Is arbitrary and 
has varied greatly In the 17th century Richelieu 
flfUcUd the imildlan of Ferro the most westerly of 
iho Canary iHlands nnd the most westerly land known 
to the ancients The meridian of Ferro was for a 
long time actepted almost universally as the prime 
m rid Ian but os Its longitude was not accurately 
known It was arbitrarily assumed, at the suggestion 
of tbf* celebrated geographer Delisle to be 20 degrees 
woBt of Paris This assumption made the meridian 
of Paris the real prime meridian and In course of 
time oath of the great nations adopted the meridian 
of Its prln( Ipal astronomical observatory as a prime 
meridian 

When the return to a single prime meridian was 
discussed at the congresses of Venice and Rome it 
was agreed that this meridian must pass through an 
observatoiy of the first class situated in a region free 


fiuin vulcanic and other disturhanpes The choice 
waa prac tlcally limited to the meridians of Qroonwich 
and Paris 

The latter had played a most Important part in 
the 18th century in connection with the numerous 
c xpedltlons sent out by the Paris Academy of Sciences 
for the determination of longitudes In Denmark Cay 
unne Scnegambla the West Indies Blam China Cape 
Colony etc which resulted in the correction of errors 
amounting In some Instances to 27 degrees In the 
expedition to Cayenne Richer made the memorable 
discovery of the shortening of the seconds pendulum 
In approaching the equator The exact measurements 
instituted by Picard and based on the meridian of 
Paris were extended from France to the Arctic circle, 
the equator and the Cape of Good Hope In short, 
goodesy continued for a century to be an exclusively 
French science 

Subsequently the meridian of Greenwich gained 
Importance chlefiy In the determination of longitudes 
by the moon and nine tenths of the mariners of the 
world use English charts in which longitudes are 
reckoned from Greenwich The Rome congress of 
1888 consequently decided In favor of Greenwich and 
this choice was confirmed by the international con 
forenco held In Washington a year later 

The Canadian Institute had already proposed to 
divide the earths surface Into 84 sections each em 
bracing 16 degrees of longitude and to emidoy in each 
section a time standard differing by one hour from 
those of the adjacent seotlona. This aystem waa 
adopted In 1888 by the Ameiioan railwa^a, and hu 
since been adopted for general aaa in America and 
Europe It Is ilJnatraUd by tlm aeemnpanyiag amp. 
The prime meridian of OmciirMi hi repreMBtod hr 


the doted line, marked 0 degrees. The hour seotkm 
marked 0 at the bottom of the map is bounded by two 
meridians drawn 7^ degrees east and west of the 
prime meridian The hour section marked 1 extends 
7^ degrees east and west of its central meridlap 
(not drawn) which is 15 degrees east of Greenwich 
and so on Each country which has adopted the 
system uses as its time standard the time of the hour 
section to which its territory most nearly corresponds 
or If It extends over several hour sections employs 
several standards, determined by the same rule, for 
Its various political divisions 
Thu system possesses most of the merits and nous 
of the defects of a single universal time standard, for 
local time never differs from standard time by xnuqh 
more than half an hour and the standard times of 
any two places or countries differ by a whole number 
of hours, the minutes and seconds being everywhare 
the same The figures at the bottom of the map mailc 
the hour of each section when it is midnight at 
Greenwich (The numbers of the left hand half Indi¬ 
cate afternoon hours and must be diminished by IS 
to agree with the clocks used In most countries) 
Special names have been given to the most Important 
hour sections as follows 


Nome 

Section 

Time 

West European 

0 

12 P M. 

Mid European 

1 

1AM. 

East European 

2 

2AM 

Pacific 

16 

4 P IL 

Mountain 

17 

6 PM. 

Central 

18 

6PM 

Elastern 

19 

TPM 

Inlerrolonia! 

20 

8PM 


France Is Included almost entirely In the section 
of West Furnpean or Greenwich time which U 9 
minutes and 21 seconds slower than Paris time 
The difference between the longitudes of two places 
can be obtained either by linear measurement and 
trlangulation or by determining the difference ba* 
tween their Io<a1 mean tlmos by astronomical obsenro* 
tions The difference In longitude of the obaerw 
torlea of Paris and Greenwich has been repeatedly 
determined by each of these methods which often 
give discordant results In the present case In which 
the difference In time Is the real object of search 
the results obtained by the second method are nat¬ 
urally adopted Accurate determinations of this kind 
have been posslblo only since the introduction of the 
electric telegraph The rcHuUs obtained by various 
observers since 1864 are given below 

Min Sec 


18f'4 Donkin and Faye 0 20 61 

1872 Coast Survey 9 20 97 

1888 Lewis and Turner 9 20 86 

1892 Hollis and Turner 9 20 79 

1902 Dyson and Hollis 9 20 93 

1902 Blgourdan and Lancelln 9 20 99 


The value 9 minutes 21 seconds U luffiriently accu 
rate for practical purposes 

The law recently created contains only one article, 
which reads The legal time In France and Algeria 
Is nine minutes and twenty one seconds slower than 
Paris mean time In this form the law waa passed 
by the Chambor of Deputies In 1897 and by the Senate 
In 1911 In the original form of the bill introduced 
in the Chamber of Deputies in 1800 the meridian of 
Greenwich was explicitly adopte4l The change was 
made in, order to prevent sinister Interpretations 
which might have killed the bill 

The question of the meridian Is left untouched by 
the new law which applies only to railways, malls 
and civil affairs in genera] The meridian of Paris 
remains the standard for the navy merchant marine 
astronomers and geographers and more than 8,(K>0 
official maps and 600 volumes of nautical Instructions 
remain unchanged 

The change brings unquestionable advantages in 
connecting French with foreign railway and telsgr^h 
schedules and meteorologtoal huUetlns aud terminates 
the complete Isolation of France in respect to tlfne 
kMuidards On the other hand, it pres^ita the slight 
disadvantage of substituting for the meridian of Paris, 
which divides the country* simost equally a meridian 
lying much farther westward But the difference be¬ 
tween local and standard time wUl net be mush 
greater at Nice than it was formerly at Brest. 

The national amour propro has been wonnded 
severely, eepecially as the meridian of Parts was the 
only <m that oould pretend to ohaUefige suprem* 
aoy of Greenwlcli, but the French may oonsok Mheab 
selves With thought tiiat the new time to not 
Bngllsh but IntemaHonal, and, fttrtlierittor% that to 
to ingMilomar defined by the Saw sa tpMtol 
and twenty^ eeeoviile stower thmi Ms 
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Air-braKe as Related to Progfress in Locomotion—IV* 

The Historx of a Great Invention 

By Walter V Turner, Chief En^neer, Westin^houae Axr BraKe Co , Pittsburg, Pa 

Concluded from No 1842, page 248 

STABTXKG ATTD OTOpj^ixo Btop the train The compariBon la somewhat startling cclerato a train to a speed of slit/ miles an hour In 

The problema of deceleration retardation and the but It la only became the condition is one of those eitalnly not more than a minute and a half and 

fleilble control of trains must receive more and more commonpIacQs which have been taktn for granted so probably not more than one minutes time That 
attention from a sdentlflc and technical standpoint long that they are accepted aa Inherent rather than means that the brake Is going to be even 7 n re Im 

in order that to^ay theory and practice may be com being given the degree ci consideration which their portant In the future than It has been In the past In 

blned to produce the best results In the shortest time significance warrants Pig 22 Is an Illustration of i roportlon as we accelerate we must perforce bo pre 

This is necessary If the brake Is to efficiently and the facts stated taken from the records of a run dur pared to decelerate The ability to acctlerato or oven 

satisfactorily meet the wonderfully changed conditions 
which have developed since the Invention of the quick 
action autoinatic brake The high exceeds and great 
weights of the present day requiring that advantage 
bo taken of every opportunity offered to Increase and 
flexibly control braking powor 
Starting and stopping of trains are complementary 
factors In the problem of making time between sta¬ 
tions therefore It Is evident that the best results can 
only bo obtained where both factors are given due 
consideration Generally the starting factor Is the 
only one fully considered or at least the one more 
fully provided for and thin notwithstanding that bet 
ter results can be obtained If both are considered and 
the more efficient brake system Installed 
In another sense the question of stopping Is the 
most important as the safety of the service and the 
freedom of delays to a great degree depend upon It 
The measure of the value of the brake la two fold— 

(1) tho ability to stop In the shertest possible dis 
tance when necessary and (2) to permit short 
smooth and accurate stops being made In regular op 
eratton Therefore both these factors should bo con 
sldered when design la under way 
Tlnfortunatcly the brake la usually looked upon at 
a safety device only and It Is because of the preva 
lenco of this idea that Its Installation and maintenance 
do not receive the consideration merited Consider 
Ing the Investment, there Is no part of tho railway 
equipment that will give greater material returns 
than the brake when properly Installed operated and 
maintained If tho brake c uld to sorao extent be Fi 22 CHART SHOWING III LAllON lil IWkGNslZL 01 BRAKE CYLINDER BRAKE-CYLINDLR 

separated from the Idea or Impression that It Is a PHEbSURE TOIAL LEVkUACl UAllO BRAKING POWER AND WEIGHT OF CAR 

safety de/ice only and proof advanced to show that It 

makes possible the hauling of heavier cars—In fact Ing a series of tests at Abaccon N J 1D07 the train to run at high speeds must be measired by th 
makes the heavy car possible—that It makes possible being composed of a locomotive and ten cars What ability to stop 

faster and more frequent service—aa much or more It took the locomotive noaiiy six uilmiUs and a Us Ae an example however of how little this Is ap 

than does the locomotive the block signal and the tance of about three and a half mil a to accompli h j reclated s ich a question os tho following Is often 

good roadbed—and that If given the consideration it was overcome by the brakes In loss than twenty aeked and a ategorlcal answer apparently expected 

should have It would Increase the possibilities profits seconds and within a distance of about one thousand In what distance should a train be stopped from a 
and value of all those things—Its Imixirtance would foot The broken line repr sents what the sitp spood of fifty miles per hour? Pf rfoctly simplo 
bo more fully approdated and therefore at least the might have been if no brakes had been use I 1 e the Inn l It^ Here we have ono known fa tor from whlih 

same consideration bo givon to its design and In train brought to rest by tho resistance of the air and w are expt tel apparently to derive alt the oth r 

stallatlon that is accorded to other parts of railway Journal friction All tho elements so strongly r n factors whl h arc of equal Importance and must le 

equipment A safely device the brake Is par ex trastod In Fig 22 are familiar In themsolvcB b t kn)wn befoK an answer of any value an bo given to 

ctUtncf but It has other reasons for Its existence their reciprocal relationship la often overlooked '^he si h a question A few of thoae factors are 1 lie 

Very few perhaps realDe that the brake under a average passenger train of today can bo stopjed light weights and loalK of the vehl hs composing the 

single ear Is mu h more powep^l^ than tho locomo* from a speed of sixty miles per hour In aloit twenty train the percentage of braking p>wer used with en 
tivc that pulls the train yet this will be apparent to seconds time To build a steam locou tivL that glno aid rars wl ether or not all wh els Including 

any who eiamlnts the records of a dynamometer car would accelerate a train In the time an I llstanco ii i k and tra ler (If any) of the locomotive were 



OLAgg t.a O LOCOMOTIVC. 

TOTAL WCIOHT OF TRAIN SBV 6 TONS 

AOCtLCRARION OISTANCC OF ISSOO FEET 

TIME OF AOOCLCRATION S MIN 47 SEC 

OtCCLgRATtON OlgTANCC OF fS4 FCrT 

TIME OF OIOIUIIATION 1g7 SEC 



DiSTANCe IN TMOU3ANO FCCT 


gPtOKtN UNI RIFRIgCNTg gTOF WITHOUT THt USE OF gRAKCg. 

NOTCi 

THE OALOUUTED STOF WITHOUT ORAKES WAS OSTAINEO BY 
ASSUMINO gg FOUNDS PER TON RETARDATION DUE TO WIND RCSiS 
TAHOE AND JOURNAL FRICTION. TRACK LEVEL 

Fifl 22 —ACOFLKRATION AND DECELERATION CUUVJ 9 AHSHUJN N J ri si S 


along sttachod to an engine tho stops being made that the brake stops It would be impossible for In 
by brakes pn the dynamometer oar Few realise that order to have the necessary adhesion to the rails 
it takes a locomottve perhaps dve minutes perhaps which permit of developing the required drawbar pull 
ten minutes, and s dlftsnce oi Bome miles—sU Or the sUsm locomotive would have to weigh approxl 
seven—to attain a spOed of stx^ miles per hour Xm- mately twice as much as the train Itself which Is of 
aglne the rohditlan of althtn which would exist if course prohibitive Elertric locomotives however 
H todk S hmke that iengtk of tims and dUrthnee to are no lOhiSf to be regarded with uncertainty or at 

mere expeHmenU, and there Is every reason to be- 
Itmre fhss the eleotrto Xooomotlve wtU he able to ao 



braked what typo of brake equipment was Uhod 
what preesures were carried whether the Iraln was 
accelerating or decelerating on a curved or straight 
track on an os ending or descending grade or lt^ol 
the condition of the rail whether tho brakes wore 
applied In service or emergency or ordinary seivl c 
and then emergency the piston travel on oa h vil l 
cle the losses to friction of parts brake beam release 
springs, etc iHnd resistance, quality epad thickness 
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of br«ko ihoei and method of bim^ng them, for tUi 
nffects materially the efficiency of the brake both aa 
to absorbing power and lengthening tbe pUton travel 
which reduces the pressure otherwise obtainable 
Furthermore it should by no means be understood 
Uiat the precise effect of each of those could be ac- 
ciiiately calculated even though full Infnimatlon 
were at hand and a little thought will make it evident 
that each of the factors mentioned above may have 
a consldc Table Infliicme on the length of the stop 

These things aie merely mentioned to emphaair 
the great Importuii f the air 1 take and the ueces 
slty for conshh rink urefully what principles govern 
Its action It dof>h nit make very much noise It 
does not i cupy si iromlncnt a plate In the papers 
as elect?]clt> f i Instnn t yet it has been much 
more of a fac ten in railroad development up to the 
present time than electric Itv 

Now f rm a tonipirison between the pre i>elllng and 
stopping mechanism of cmr steam railroads The loco 
motive Is much In evidence being large and of 
poworfui appearance and placed In the most con 
splciiouH place In the train The brake Is outwardh 
a comparal1re]> insignificant piece of apparatus In 
stalled on the different vehicles of the train placed 
underneath the cars where It is hard to find and sel 
dom observed by the tiaveUr Thes very fact that It Is 
so distributed over tl e train Is one reason for Its 
power and effl len y When wo realize the foic s 
handle! b\ the two cUvices and the great difference 
III point of time In which thdr work Is accomplished 
our rce|i ct for the brake will be stimulated since It 
must be callable of dissipating the energy* stored by 
the locomotive In the train In but a fraction of the 
time re<iu!ied by tbe locomotive to do this If thn 
safety of transportation Is to be preserved 

Ft NDAMFNTAL I SINC IFl RS Ilf BSAKR OrSTOIf 

In the establishment of a logical basts of brake de 
sign ippllcablo to the conditions under which brakes 
In general must operate and Involving a determtna 
tlon of the essential elements of an elementary brake 
system for any given car the starting point must be 
the light weight of the car Fortunately this can 
usually be determined In advance to any desired do 
greo of accuracy For convenience suppose tho car 
to be fully equipped with a complete brake equip 
ment and bv nn analysis of the fac tors Involved In 
slopping the car determine how these factors maj 
best bo provided for In the design 

Assuming that the wheels do not skid the actual 
braking force acting on a car when the brakes are 
applied is the for e of the friction between tho brake 
■hoes and the wheels tending to retard tho rotation 
of the wheels and thus stop the car Tho relation 
which this boars to the energy stored up In the mov 
fng oar provided the adhesion of the wheel to the 
rail Is not excoedel determines the effectiveness of 
the brake and the length and time of stop The en 
ergy of the moving cai lonslHU of two parts—that of 
the car as a whole dm to the velocity of translation 
and that of the revolving wheels duo to their rota 
tlon and varies as the weight of the car and as the 
square of Us velocity 

The latter may roughly bo taken as 5 per cent of 
the energy of translation for 12 wheel cars and as 2 
per cent of the energy of translation for 8 wheel ms 
In ordinary calculations however this factor Is usu 
ally neglected and properly so because for modern 
rolling stock the resistances other than as derived 
^om the brakes such ns Internal friction air resist 
nces flange friction and so on has been shown bj 
actual experiment to at least equal If not to exceed 
the Inert la effec t of the rev olvlng parts Conse 
quently a greater error Is made by considering the 
energy of rntatlon without at the same time taking 
into account tbe reaUtames to motion which exist 
due to other causes than the brake shoes (which It 
should be noted are usually Indeterminate and sub 
Jert to considerable variation) than to assume that 
these two opposing factors neutrallve each other 

The frictional forte between the brake shoes and 
wheels depends on the pressure acting on the shoes 
and the coefficient of friction between the shoes and 
the wheels In making a atop therefore (It being as 
sumed throughout that the wheels do not skid) tho 
factors Involved eo far as retarding the rotation of 
the wheels Is concernetl are 

1 The total amount of brake shoe pressure In 
pounds rommonlv called the braking power* 

2 Poefflclent of friction between the shoes and the 
wheeln bv which the brake shoe pressure must be 
multiplied In order to determine the actual retarding 
force 

3 Tbe weight resting on the wheels 

4 Tbe velocity of the car 

6 The rotative energy of tho wheels 

Only one of theae factors can be controlled even 
partially 1» service or flxed arbitrarily In designing 
the brake syhtem vl* the pressure on tbs brake 
shoes Inasmuch as the wheels must not skid when 
the weight resting on the wheels is least-^hat It 

wli»o Cftr t« not loAil*4~tbe light weliht of tb« 


car mu«t be taken a* the baala ot ealeulatiOB regard 
Ing brake^bos prsssarsi except In the case of some 
form of empty and load bi^ake Since the *bnik 
log power is by custom measured by a scale of per 
centoges wherein 100 per cent represents a shoe pres¬ 
sure on each wheel equal to that wheels pressure on 
the rail the problem Is then to determine and Insure 
the oblalning of the pioper lelatlon between tbe 
brake shoe pressure and the light weight of the car 

Aa pointed out above the factors Involved such as 
frictional roefficlent speed weights otc are so sub¬ 
ject to variation in service that no theoretical con 
dltlons can determine the proper nominal percentage 
biaklng i>ower (1 e the ratio of brake-shoe pressure 
tf> light weight of car) which shall best meet aver 
ago road conditions This can be fUed only by expert 
ment and experience and Is subject to modifications 
os conditions change or become more thoroughly 
understood For example many years experience has 
proven that 90 per cent braking power for passenger 
cars gives satisfactory braking effects with a reason 
able margin against whtel sliding and sufficient power 
for service stops This was determined by the results 
obtained on the lightest cars «lo far as wheel slid 
Ing Is concerned a IBO 000 pound car braked at 95^ 
pei cent has practically the same margin against 
wheel sliding as a 70 QQQ pound car braked at 90 per 
cent Put If the )>enentage of braking power it 
varied the uniformity of service biaklng effect other 
fat tors being the same Is lost Therefore the per 
/7jfaj7< of broking power dit rwimd ns a satisfactory 
vwjrimuni for the lightest cars must be adhered to on 
all cars In order to bring about as neatly as possible 
the uniform results which are necessary for satis 
fac lot v service opemllon 

Having therefore chosen a certain pemntage of 
braking power which should be obtQlD<d on all cars 
It is evident that what actually la obtained In anv 
given Instance depends on the total leverage ratio 
and the pressure per square Inch on the brake piston 
It will be apparent that all resistances between tbe 
brake piston and brake shoes such ')s release springs 
reactions of banger links friction of rigging etc 
must necessarily* be Ignored ?intll the essential factors 
in the design arc determ?ued upon 

Tile total leverage ratio Is fixed within certain 
limits by purely mcchanlral consideration with re 
gard to piston tnvel shoe clearances otc and once 
the foundation biakc tigging is designed remains 
always the same 

Hence In any givtn rase tho jvercentage of brak 
Ing power actually obtained depends entirely on the 
pressure exist lug In the brake cylinder which varies 
in practice from ^ero to the maximum obtained when 
an emergen y application !s made 

tn designing the brake system for a car therefore 
the leverage ratio and sifp of brake cylinder must he 
so proportioned as to give the required braking power 
In xmtinds with some arbitrarllv chosen pressure In 
the brake cylinder Fvidently this braking power 
will be obtained In practice when the brake-eyMnder 
pressure Is that on which tho design of the brake svs 
tern was based For any pTessure lower or higher 
than this tho braking power In pounds will be cor 
respondlngly lower or higher than the nominal 
Furthermore th( actual percentage of braking power 
f ratio of brake shoe pressure to weight on wheels) 
varies not only with the brake cylinder pressure but 
also with the condition of tho car—whether loaded 
or empty 

From a consideration of those condUtons It seems 
evident that it is practically Impossible to provide for 
even an approximate uniformity of brake action on 
different cars In service bv any method of design 
Tbe best that can be done Is to establish and adhere 
strictly to the assumed standards upon which such 
designs are based 

1 The percentage of braking power !n terms of 
the light weight of the car 

2 The brake-cylinder pressure upon which this 
ptrcenlage Is based 

The former as has already been stated roust be 
determined from experiment and experience The 
latter must be chosen arbitrarily but it should have 
the same value for all brake caleulatlons In order to 
Insure a common base being universally used and 
understood Fig 23 graphically Illustrates the rola 
tions existing between these two factors for different 
weights of cars and total leverage ratios Tbe ques¬ 
tion now Is therefore What brake-cylinder pressure 
should be used as a basis in designing the brake sys- 
tems of all types and classes of cars? 

With a given auxiliary reservoir charged to a 
standard pressure and with a glveii brake cylinder 
having standard piston travel a certain dsfinlto 
pressure of equalisation is obtained which la con 
slant so long as the other factors involved are kept 
constant 

When an emergency appUcaUon li made, slnoe a 
portion of the air In the brake pipe or other sonToe 
of supply Is used In addition to that In the aax|1targ 

rwffirvoir, At ntmtlpf |pn«f«r* Ik 


angnitiiied in and i 

prekinrt muftied isvMeottjr Ua vaNt 

most depend npon Ae retot|<A which the iopplt^ 
mentary brake-pipe volome begra to Aat ot the auxil¬ 
iary reservoir and brake cylinder oomUntd. WlA 
eqnlpaents now In genenU Me Ale ratio must neoes- 
sartly decrease as the else ot Ae car Increases be- 
lause tbe brake pipe volume remains praoUeally con¬ 
stant for all sixes of oars while the brakeH^lInder 
and auxiliary reservoir volumes increase as As slie 
of the car Increases It then follows Aat where atr 
from tbe brake pipe alone Is need to angnient Ae 
brake-cylinder pressure in emergency appHoatlOfiii 
the emergency pressure thus obtained must vary wlA 
the different combinations of auxiliary reservoir and 
brake cylinder necessary for different alset of car»—' 
tbe gain In pressure from Ala source over Aat db- 
tsined In full service equalization being greateat wHb 
the smallest sizes of auxiliary reservoirs and brake 
cylinders 

Hence In choosing a brake-cylinder pressure on 
which to base brake ealcutatlona that obtataad Im 
emergency which was satisfactory where Ae brake 
cylinders were of such size that a uniform preanire 
was obtained In both service and emergency, Is now 
excluded at Ae outset—from the standpoint of mkt 
formlty—since In the nature of the case it Is not 
uniform for all weights of cars This Is for Ae 
reason that brake cylinders may vary from 6 Inches 
to 18 Inches diameter with correspondingly varyinf 
pressures In emergency And If tbe braking power 
desired is based on a brake-cylinder pressure higher 
than can actually be obtained then for lower cylinder 
pressures the brake Is not so effective as It might be 
made were the braking power based on the pressure 
actually obtained The smaller can which do ob¬ 
tain this pressure give the oalcnlated braking power 
In emergency but tbe heavier cars cannot, and there 
Is a loss both In uniformity of emergency action and 
possible efficiency 

On the other hand for brake-pipe reductions less 
than sufficient to produce equatlratlon the cylinder 
pressures obtained are uniform provided tbe oAer 
factors are uniform tn value and the pressure at 
which the auxiliary reservoir and brake-cylinder 
equalize Is supposed to be tbe same for all comhina 
tions of reservoirs and cylinders with tbe same In 
Itfal pressure To obtain this uniformity It Is only 
necessary to properly proportion Ae reservoir volume 
to the brake-cylinder volume for some standard pis¬ 
ton travel We then have a pressure base which will 
he constant when the other factors Involved hate 
their proper or standard values Tt would teem that 
this Is the basis to which all braking power oalcnla 
tions should bo referred for the reason that It Is tbe 
nearest approach to a uniform and constant pressure 
obtainable under the wide range of conditions govern 
Ing this choice This adds to the standard enumer 
ated In the preceding column the following 

1 This b^e-cyllnder pressure must be the equal 
Ized pressure on the auxiliary reservoir and brake 
cylinder 

4 A predetermined ratio between auxiliary reser 
voir volume and brake^iyllnder volume to produce 
Als equalization must be adhered to 

The fnndamenAI steps In designing a brake sys 
tem for any given car may now be outlined as follows 

Given the light weight of the car the proper brak 
Ing power per cent has been established from results 
of experiment and experience and this enables tbe 
total brake shoe pressure to be calculated 

Mechanical considerations fix the toAI leverage 
ratio between certain llmltSi the maximum and mint 
mum values of which enable a maximum and mluK 
mum total brake piston pressure to be calculated from 
the preceding 

This total brake piston pressure depends npoa the 
sire of cyltTider and pressure per square Inch need aa a 
basis Tbe pressure basts to be used should be that 
agreed upon as a universal standard for snoh cal¬ 
culations as Als and as has already been potnted 
out uniformity requires Aat the cgsalfsaMow pres¬ 
sure (RO pounds per square Inch) from tbe lowest 
standard brake pipe pressure carried should bo tho 
base chosen 

Haying detonninod the unit pressure Ae stis ot 
cylinder can be chosen from the standard stsei maon 
factured to give the desired braking power wlA a 
total leverage within tbe maximum and mlntmnro 
Umlta as defined above 

To obtain Ab desired &0 pounds eqnallgattoff pTss- 
Bure from Ae standard 70 pounds hraks-ptpe preoms 
with a standard piston travel is simply a matter of 
correctly proporU^tng Ae auxiliary reservoir volne 
to Aat of Ao brkke cylinder at Ae plsfam travel 
ployed ea etandar^ 

We then kkv# an auxiliary reeervotr whlokf et tO 
pounds initial prswure win squalbw wlA 1t» krnicp 
cyunder^ whan Als hu slg^t tiiokw pMdn tnMt ffi 
no poente end Ae brnko<y|fiid«r pk^le|ff 
wrek Ant Aitotftt Apd lAoit 

ngiM Sf MW Mnmm tU sw i.we Wee 
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firmuri) eauftl to tlie dcsirnl t»rc»ttURo of the 
tiibt wolRbi of iho c»r 

To be sare In an eniergenry appitcation the biah 
ID^ po««r 00 all cam will be areater than that used 
In the dealgn and the lighter the car the greater 
the Ttrlatlon between service and emergency braking 
powers Bot guch non unttormity In artnal service la 
bound to obtain and always bae since an Increase 
to BO pounds brake-pipe pressure or a variation In 
piston trsTel produces similar results to say 
nothing of losses doe to leakage resistances and 
variation In frictional coofflolents The advantage 
gained however by the method of deelgn outlined Is 
therefore In the fixing of a uniform and actually ob¬ 
tainable brako-cyllnder pressure which Is necessary 
for service operations and Is one of the most Im 
portant factors In the calculation to be made 

It may be said In passing that with the more re¬ 
cent typos of brake equipments for passenger service 
using a supplementary reservoir volume In addition 
to that of a brake pipe to produce high emergency 
brake-cylinder pressure the size of supplementary 
reservoir used fs calculated to give practitally unf 
form brake cylinder pressuros In emergency appllca 
tloDs with all sizes of brake (yltndors thus taking ad 
vantage of the principle of high pressures for emer 
gency stops and at the same time conforming to the 
principles of uniformity laid down above it being a 
fundamental principle of modern brake design to keep 
the service equalization brakt'Cylinder pressure com 
parativoly low for reasons fully explained else 
where and use os high an em* rgency equalization 
preasun (as large a supplMncntary rosorvolr) as 
may be desirable 

In the attempt to secure a high (mergency braki 
cylinder pressure without the aid of the supple 
menlary reservolia referred to abovo the relationship 
betwein brake eyllnder und auxiliary reservoir vol 
limes existing In the orifftnnl brake design was gradii 
ally lost the auxlltaiy risorvolr volume being In 
creased slightly from time to time as heavier ears 
requiring larger brake ryUnders weie equipped On 
the lighter equipment tin variations thus Introduced 
were relatively unimportant but In the rase of heavy 
cars requiting the IGlnch and IRinch cylinders it 
was Imposalblo to Increase the auxiliary reservoir 
volume suffldcntly to obtain the desired emergency 
pressure without at the aatne time interfering to a 
maiked degree with the proper operation of the 
equipment In service Consequently a compromise 
was made so as to obtain as high an emergency 
cylinder pressure as possible without Increasing tho 
servleo equallratlon pressure to an extent Incon 
sistent with the proper normal functions of the brake 

By tho aid of a supplementarv reservoir volume 
however rezervod during s< rvice oiieratlon but avail 
able In emergency applications of the brake It is 
now possible to obtain the f«j(lllred Increase In stop 
ping power for emergencies and at the same time 
return to the original volum* relationship the cor 
rcctness of which has been cHtablished by long ex 
perlence 

These relationships are determined bv the follow 
Ing principles which will be recognized at once as 
having boon followed In even tho earliest automitk 
brake designs 

(A) For any given arrangement of leverage be 
tween the hrnke-cyllndor piston and the brake shoes 
the braking power Is directly proportionate to the 
gage pressure of air produced In the brake cylinder 

(B> The limitation of tho maximum allowable pres 
sure of air In tho brake pipe limits thereto the avail 
able pressure In the auxiliary reservoirs 

(C) With this fixed maximum charge In the 
reservoir the highest pressure obtainable In tho 
brake cylinder from this single source Is that at which 
the air pressure equalizes between the two This 
(absolute) pressure therefore equals the product of 
the Initial absolute preMure In and tho volume of the 
auxiliary reservoir divided by tho sum of the volumes 
of the auxiliary reservoir and of the brake cylinder 
(negloottng all clearance volume temperature effect 
etc ) and the Ttiraklng power U as tho correspond 
lug gago preuare 

(P) This pressure of equalization should be limited 
because Its height determines the range of those dlf 
fereneds between final auxiliary reservoir pressure 
and initial brake-pipe pressure which range affords 
the Qfmtrel of **brakilig power applied 

(B) That while low pressure of equalization limits 
*rull aenrlce^ liregsure yet smsH range precludes 
nlcetT oi control, especially as from the range there 
must be deducted aitoh initial differences of pressure 
as ara nacussary to oreroome the inertia and friction 
of triple ralfe Jgrts* 

(F) That te althW heightened brake-cylinder pres¬ 
sure lil^ tiM Ih aopiher quantity of air Is 

^ Ifo, as in all past prsctlce that 

eoftthhied- ^ tha brakei pipe, Ihe resulting absolute 
iTssenfe Win be ettuaT tb^rf^leaDr to tho maximum 

multiplied by the voV 

wsao'wimk sw •»««»» tt 


In cubic Inch pounds obtained from tliu brake pipe 
Ibis sum then divided by the volume of the auxiliary 
reservoir plus that of the brake cylinder so that the 
measure of the resulting braking pressure Is the gage 
pressure (orrespondlng to this resulting fabsolute) 
piosiure 

Now It Is the interdependence and reactive results 
of these simple and recognized principles In their 
combinations together with a corresponding propor 
t ton Ing of leverage between the brake-cylinder piston 
and the brake shoes that determine the relative ef 
rtriency of a brake design 

From (F) it Is seen that If other parts be enlarged 
th( volume of the brake pipe which Is practhally the 
HHJue on all tars becomes relatively small and the 
emergency pressure sought is so Insulflciont that In 
the equipments for heavy rolling stock resort has 
been had to enlarged auxiliary reservoirs with a cor 
responding heightening of the full service pres 
sure (( ) and a resulting lessening of the rangi of 
control (D) 

Again when (C) Is heightened while (D) Is low 
ered (he resulte of the lighter brake pipe rediuffons 
faiise magnlfled effetta !n the aervlce braking bo that 
whfii It Is reall/ed that such rnngf as Is possible Is 
lessened by the lack of sensitiveness nf the triple 
valve (F) there is likelihood of roughness of service 
stops 

Such being the case it Is apparent 

1 That there Is a ratio of volume of auxiliary 
leservoir to that of brake cylinder that should not bo 
exceeded 

2 That such service pressures as result In the 
brake cylinder should lie made sufllc lent b> a rorre 
aponding proportioning of the leveisge 

t Th it the volume of rarh cars part of the biaUo 
plpo should be auppltmented bv propir TucHns ho as 
to afford the required braking proHsure in emoigfiuy* 

Stalling therefore with a hral c cylinder of the 
si/:e dtcfcifcd by the vehicle to Ih oqulpiMd as al 
ready explained and by a proiiortloning of the h vc r 
ago which shall aciord with the Rcrvicc tiquited and 
ussumlng that— 

( rqtnis volimie of hrnke rylinclc r In c tiMc Inches 

P tciuals service equali/'itiori presBUic In 'ilmolute 
units 

/ equals volume of niixillHiy reservoir In < nbh 
Inc hes 

j equals absolulo initial pressure In the huxIHriv 
n servoir 

t equals lunnlsHlblc langc of biake plpo tiduc 
tions 

It follows first from the above definitions that 

r — a—P 

und fiom (( ) ibovt it ghetiug cicuniicr volutius 

a 1 

~~ 

/f+ f 

from which 

P 

A / ( 

(I -7 

P 

= — Y r 

r 

which may bo (xpressed In tin tollowlng law 

The proiier auxillaiy reservoir volume accord ing 
to tho principles laid down above Is equal to the 
volume of the brake cyllndor determined upon mul 
tiplled by the ratio of the service equalization 
proBsure fixed upon as standard to the permissible 
lango of brake piiKi reductions 

Assuming as In curient piacllcc that P equals 
no pounds per square Inch (gage) and a equals 70 
IKUiiids per square Inch (gag*) then we have 

r = rt P:r=2« pounds 

and 

P 

/f = — Y ( 
r 

6»> 

— — Y r 

20 

= 3H X ( 

That I* the volume of the auxillarv rtS'ivoit should 
be three and a quartet ttmes the volume of tbo 
brake cylinder It Is plain however that the effect 
of the clearance volumes leakages lomperature and 
other adverse influence will be such that to obtain 
the desired results in actual service a somewhat 
higfafr auxiliary rescirvolr volume must be used than 
that found by the above calrulatlons For example 
with tbs standard 8 inch equipment an auxiliary 
reservoir volume of 1 620 cubic Inches Is used which 
la about three and one-half times the brake-cylinder 
volume 

In determining the proper stzo of supplemonUry 

tmmti ifi 1o to uMii • ilwIW re«w»in| mj 


be used 111 addition to the symlmts already d* 
lintel let 

N voliinii of supple lilt iitary rcsirvoir in cubic 
inches 

f ahanliih t lut rg n y eeju illzatlon piessiire 

Aasutiilng for the purpose a of calculation that the 
(iiurgeiicy presKUrt Ih Mu result of tho equallzattou 
of (he biBlc cylinder auxiliary reservoir and sup 
plcrncntaiy reservoir volume It follows that 

Cl (W+ ft) 

72 + ft r r 

whence bv piopc.i BUbfititiition and icdmtion Ih de 
1 Ivc d 

a (F —/*) 

S = ~ < 

r ( 1 f ) 

A\liil( Mu hIiov fxprcHHun Is Intf rt Htlng ns show 
In*. Ml sliopU r lnMon vchlc h exists IrIwccii the 
vai ions volunu h Involved In Mu typical cMpilpmt ill 
as wc have asMuttied It it must Iki chaily understood 
tlrHt that alt Mu additional ali supply In emergen* y 
1 m RuppiBod to coino from tJic BUppIcmontary regcr 
voli having taUcu no m count of that vented fiom 
tho biako pip and accond that In any actual In 
Kfallallon Bimllar to that dlBcubbod the equalization 
IH dope ndtut upon the riiovciuont of certain valve# 
Bctnaicd by sprlnk an 1 alt preasurcs In combination 
the rcaultanl * ff* 1 1 of wbUh Is such that In the 
actual working equlpm(nt Mk slate of affalia Iz b) 
no me inH as simpb as has Im * ii asbuuud for the 
t\pl al cqnljuu lit liiht 'id of cguall/atlon taking 
plai ( b< I 11 ill Mu v duiiu h com t mod slmul 

tape oomI v thi M 'ir (Ini II oil tit Ions liiqH>f'ed on the 
latc if flow fioiu thi Villous sources of air supply 
to llu braki <>Ilnd r uo as to dirivc tlu inaxlmuni 
possildt Im iu (It froui tli c nniprrssi d air ntnred In 
ac li 1 )u ic K iIho i in tl i lal nioclilUalton of these 
calculate I results due to tlu proi esses not being truly 
iHotlunnai as asRiiincd and so on I roper allowance 
lulri^ nmdc for Mu.se llinlUtlonH a formula might 
liH denvMl in tlu same manner as above to cninpletelv 
eovi r t)ic more complicated conditions but ta only 
the piincIpIcB liunivcd are now being considered II 
Is unneecssarv to go fnitber Into details particularly 
as these a » iccinnlely determined by exiierlment 

In the above analvsls as Is necessarily the ease 
with all theoretUal consIderiMons relative to me- 
fhanieal ippai itus of this character ccHalu aimiimp- 
tions wet made to furnish a basis from whbb to 
Hi ait Hill It should always be rememliered that 
Mu forniuln derived must be interpreted for anv 
glMM raM in tbr light of the modification of theso 
tnlinaiv 'issuinptlons whleh the nature of the Installa 
Mon or the cliarnctt r of the apparatua used ma> 
Involve WlMi this undi istanding the ataive reason 
Ing affoids I logli'll and sound theoretical basis not 
only for di t imining the correct proportions of new 
tjqxR of rqulpmcnt but also establishes a criterion 
l\ iTuaiiH of which the BhortPomingR nf incorrectly 
dcalgn d Installations may be discovered 

iHVMM mvf ktkctric traction hkkvu r 

It woull hirdlv be proper to conclude without men 
Mon ng Mu fact that the elcftrli traction servlrs has 
required o\<n more spcciali/cd apparatus than that 
aheady mentioned in connection with steam road 
servtr on Sc mint of the great variety of conditions 
under whi h chdrb cars operate from tlie single city 
slicnt CHT up to the flglit and ten-car subway and 
elevated trains to haj nothing of the electric locomo¬ 
tive and mnltlpU unit train seivlce on electric division 
or steam railroads It can cnBil> be appreciated that 
these pliasrs of Mu hubjc 1 1 Tre of even greater mag 
nilucU and reqiili a gi e-itcr v Trif (> of apparatus 
and con plexffv of detail than In Mu case of steam 
railroad scrvlre (onscitiuently no nioie can bo said 
at this time than to slmplv state tite fact that the 
multiplicity of requlreinenta has been anticipated and 
provided for to the extent that the high standard of 
efficiency already outlined has been maintained with 
out anv compromise or failure to meet Mio reqiilro 
nienls of (bo aervm In one particular at least tho 
highest tyt>( of brakes for eUctilc service namely 
the Flee tro 1 ncumatb Mysfem affords superior stop¬ 
ping powi r and servic c c fTl( lency since Its eloctrlr 
transmlHslon of quick ai Mon Insures slinurianeously 
and Blniost Infitantaneniislv maximum braking power 
on all ais in the train while for servlcfi braking 
It posHesHOs the maximum flexibility of control pos 
Bible only in an electi Ic iillv actuated brake system 
Ihls brake therefore poasesses aiiperlor features 
which are particularly note worthy whether they are 
considered from the standpoint of the time saved Mio 
Increased Iraffic made possible or the safetv Insured 
At the presput time this typo of equipment appears 
to be the acme of tbo braking art, but as past expe 
rience baa always shown the same time whkh brings 
about changes in operaMng conditions is also sure 
10 develop new and ni“M ilTliliqt minn'' f«»r 

091^ r9quirfin'‘Bt« 
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Saving Human Life in Mines 

The WorK of the United States Bureau of Mines 


A nucsAViNo Be I vice for the rescue of mlnere Iti 
tiruo of dlnastor 1 b the first ImporUnt stop Uken 
by the United Statca Bureau of Mines In Its effort to 
reduio the appalling loss of life In American coal 
ml HOB 

Six apoclally constructed cars fully manned by a 
corpB of minora trained In rescuo work and equipped 
with tho Intoat rescue apparatus and first aid to the 
Injun d appliances have Iwon located In the midst of 
th( great coal dlstrlrta In different sections of the 
coiintrj These cara are ready at a moments notice 
to proceed to the scene of a disaster where the rescue 
corps In co-operation with the stale mining officials 
do everything possible to save entombed miners 
During the year 1909 there wore ^ il2 miners 
killed In the coal mines and 7 979 Injured In the 



THE oxvur \ iiM Mr r 


coal and metal mines It is estimalMl that ^000 men 
were kllhd and 10 000 were Injiiied in lOOO 1 oi 
Hvery 1000 men einplo>ed fiom three to live nun art 
killed eiu h ytar in tlie mines of th< Unlbd mates 
In fort Ign lountrles from one to two ar< killed In 
each loot) employed In those Rniop^nu countries 
wht re the deatiis are least per 1 000 men employed 
reBciio apparstiia has been In use for Bome tlnu and 
It is with tho hope that European (ondltlons ran be 
approached that roBcue apparatus Ib being Introduced 
here 

Tho saving of human life Is tho <raergen(y fea 
ture of a guneral campaign of educational work among 
the miners who ore not only taught the use of reseue 
apparatus but Also the proper way to rare for an In 
Jurod miner l-,eclures on rtlffoTent phases of the 
mining problem looking toward greater safety are 


given by the mining engineer attached to the car The 
mine rescue cars go to the miner in his own town 
or camp so there is little excuse for the miner not 
benefiting himself Each car has a specified terrl 
tory and It Is expected that every oommunlty of any 
Importance will be visited In addition to a mining 
engineer, a surgeon of the American Red CroM ac 
companies each car The lectures delivered tonch 
upon the use of explosives, electrical equipment, fire 
prevention sanitation and first aid to the Injured 
surgical treatment When a suitable meeting place 
cannot bo secured the lectures are given In the cars 
Tho Itineraries are bo planned that the cars remain 
long enough at each place for the miners to go through 
the training In rescue work which Is in charge of the 
foreman of tho car a practical miner 


I he cars contain eight small oxygen helmets a aup- 
ply of oxygen In tanks one dozen safety lamps one 
field telephone with 2 000 feet of wire resusc Itating 
outfits and a small outfit for use In demonstration 
and actual practice of equipment relating to first aid 
to tijp injured In conneitlon with mine accidouU 

One end of tho cars is fitted up as an airtight room 
to he used in training men In the use of the smalt 
oxygen helmet This room Is filled with luixlous 
ruiiiPB and the miners wearing the helractB remain 
liiHlde for two hours In an atmosphere that would kill 
without (he helmets These are the helmets that 
peimlt one to enter a mine Immediately following an 
explosion while it is still filled with poisonous gases, 
and breathe artificially 

The ahRcnce of the helmets at great catastrophes in 
the United States has It Is believed resulted In 
greater loss of life than necessary Frequently 
miners who have not suffered physical injury by an 
explosion have been entombed in the mine to die 
solely from the Inhalation of the poisonous gases 


Had it bean posaloia lo reacn inese men wiuiin a nw 
bonrfl tlialr livea might hare been saved. 

Every effort Is made to encourage the miners to 
form rescue corps at the mines where they are em 
ployed and to have the operators equip them with the 
rescue apparatus As a result of the educational work 
along this line numerous coal operators throughout 
the country have purchased mine rescue equipment 
For Instance according to the annual report ot the 
State Inspector of Coal Mines of Washington eleven 
companies have purchased thirty-one pieces of the 
Draeger rescue apparatus during the past year 

rhe bureau has already trained more than five 
hundred men In rescue work and first aid to the In 
Jured It expects to train upward of three thousand 
men a year £^cb man taking tho training receives 


a cortIfl(ate The certificates are highly prized by 
the men and are usually framed and exhibited with 
groat pride A large portentage of thoae who have 
taken the training have announced their Intention of 
again takfug it at tbe^plration of six months or a 
year They are all t^^iB:c^nghly trained In the use of 
the oxygen helmet sud practically promise to be vol 
iinteers at any accident that occurs In their territory 
It the rescue car Is near R will pick UP these men 
on Us way to the disaster Perhaps av a result of 
tho restue work of the bureau nearly one hundred 
coal companies have equipped themselves with com 
plete rose ue stations whereas In the iwist they not only 
had no trained rescuers, but had no apparatus to 
enter a mine 

Past experience has been that in every big mine dis¬ 
aster a great many of the volunteer rescuers them 
selves have been killed At one mine dtsaitor with 
seventy men killed fifty rescuers were among the 
number In the famous Cherry Mine disaster twelve 
men who went down as rescuers were brought up 
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IMI m tJ» n* dMUi of roioueri has swelled 
IfM of »eik UUod in the mines, Slnoe the 

$m$n of Mines hsa been estsbltshed only two hel 
motod mon or rencaers have been hilled In mines. 

There has never been any anostlon as to the bravery 
ot the nUners In time of disaster The only trouble 
has been the recklessness displayed The miners have 
never hesitated to rush Into danger in order to save 
a Mlow worker and that Is the reason so many have 
been killed A very large percentage of the rescuers 


have met death owing to lack of proper equipment 
For example, recently in a Pennsylvania mine some 
trouble was exiwrlenced and the superintendent and 
half a dosen of the best men wont down to ascertain 
what the trouble was They got In and were over 
come but one of the number managed to teleidiono 
to the top Several helmeted men went In and res¬ 
cued them If It bad not been for the use of the hel 
met In this Instance the men would have been killed 
In a recent mine disaster In Ohio where a large num 


ber of fatalities resulted two men having boen over 
come lay along the floor of the working and had been 
passed by the rescuing parties for nearly twenty 
hours One of the engineers of the bureau noticing 
them fait under the arm pits and found a slight 
warmth The pulmotor was used and the men resus¬ 
citated To-day these men are alive and working 
whereas If it had not been for the application of the 
pulmotor they would have expired within a short 
time 


Ea^le Hunting in CKina 


Bvesy year according to an old custom in the 
second quarter of the September or October moon the 
inhabitants of the Chinese province of Shantung go 
to Mongolia to hunt the eagles which abound in that 
region strewn with many bodies of animals and even 
of men The huntsmen march in troops along the 
roads carrying on their shoulders long poles from 
which are suspended their baggage and provisions 
and on which are perched tame eagles to be used as 
decoys Commandant Larlbe encountering such a 
procession obtained the photographs which are here 
reproduced from Lllluttration from which we also 
take the details given below 
The hunters make use of a large net laid flat on the 
ground and baited with small dried fishes in the 
midst ot which Is placed the tame eagle The dec^y 
naturally begins to devour the halt and thus invites 
bis wild cousins to follow his example When the 
birds have alighted and are feeding the hunter from 
his hiding place two or three hundred yards distant 
quickly closes the net by means of a system of cords 
and thus captures the eagles 
Elsgle hunting is very lucrative the feathers are 
used In the manufacture of fans and are sold at a 
high price even In China 
There are three sorts Klepel black with white 
centers Che-ma white spotted with black Tou tslng 
half white and half black BovertI eagles are ra 
qulred to make a fan for only a small part of the 
plumage can be utilised Hence these fans are very 
costly A fan made of Kle-pel feathers may cost as 
much as fifty taels or about thirty dollars A fan 
of Choma feathers la worth thirty taels Fans made 
of the feathers which do not belong to any of the 
three sorts named are worth only a few taels This 
information was obtained from a native of Kalgan on 
the Mongolian frontier it is therefore probably 
correct 

Up-to-Dat« Pearl Diving 

0%F by one industries uf various kinds about 
which for centuries there has clung the atmosphere 
of romance are losing their glamor by reason of 
the advancement of practical science For Instance 
pearl diving The era of naked divers exposed to 
peril from sharks has passed away modern progress 
equips the pearler with a suit of India rubber copper 
breastplate with leaden weights back and front 
helmet, glass panelled and with telephonic attach 
meuts air pipes life lines and a submarine search 
light Thus furnished forth the pearl diver may 
spend six or eight hours at the bottom of the sea 
whereas In other times three minutes made a record 
Although pearls are found In nearly all molluaca 
and even in univalves like the Australian hallotls a 
kind of barnacle true pearls are produced only by 
the pearl oyster or mother of pearl shell The latter 
Is really the divers bread and butter The shells 
are nearly oa large as a dinner plate and weigh two 
pounds when cleaned They fetch from $600 to |7B0 
a ton 

Tfce ancient fisheries were chiefly in the Indian 
Ocean and Penian Oulf but nowadays the best pearls 
come from Ceylon snd from Australian waters eapo 
dally Torres Straits Pearl flsblng In Ceylon is a 
guvemment monopoly In March the fleet starts for 
the pearling ground* each vessel with twenty or 
thirty divers and their asalstanta But the hcadquar 
tefs of pearling are to be found In the desolate country 
extending from Exmouth Oulf to King Sound In 
Weitom Australia. 

Chinese ahd Malays ss Well as tribes of native 
blacks are tSiere UHlay. but the old nude divers the 
relgg of terror and plfhcjr wbaye a large haul was 
made these and aWilUMr eondlt^gi have passed away 
giving ^lacs to fleets ¥ Jwighro cgrrylng modem 
divlnt outmg tod rspreSentaUve# of capltallsU in 
the ot tbs muter pearterg Hart Is 600 miles 

of pom Mbs. Wfth tfiw kirty advtotursn 

^ Mm psgrt trfldcL 

tbotoands tit Jaotossa. MattUa^ 


A Lucrative Oriental Sport 

men Malays and men of other races acting chiefly 
as crews for the vessels The vessels are schooner 
rigged and from seven to fourteen tons burden Each 
carries a master diver and a crew of four one of 
whom Is the divers assistant and works the air pumps 
The shells are found on ledges about ninety feet 
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down In the sea but they are far more plentiful at 
greater depths Fortune awaits the inventor of a 
diving apparatus that will enable the pearler to work 
In comfort a hundred fathoms down 

A good days work is anything more than 200 pairs 
of shells The business Is absolutely speculative One 
diver may gather ton after ton of shells without secur 
Ing anything of greater value than a few seed pearls 
while another may take a fortune out of a day's 
gathering 

The most famous pearl discovered In Australia of 
late years Is known as the So Uhem Cross Tt consists 
of a cluster of nine pearls tn the shape of a cross 
This freak of nature was picked up at low water on 
the Laclpede Island by a beach comber who after 
burying it for some time for superstitious reasons 
sold It for l&O It afterward brought |B0 000 

The wont enemy the Australian pearl divers have 
are the storms that annually visit the coast As to 
sharks they rarely attack a diver In modern dress 
and he can always frighten them off by letting a few 


air bubbhs ut of his dress Other enemies arc the 
sea snakes tho smaller octopi the stringray and the 
blowflsh 

After a day s take of shell has boon conveyed 
ashore tho shell opener boglns work at once Tho 
pay of the men la $30 a month plus ten i>er cent on 
the value of tho pearls found Some Idea of the 
raagnltuds of the Industry may be obtained on learn 
log that In one year Are hundred and twenty luggers 
paid an annual five dollar license to engage in the 
trade and that they* took many thousands of tons of 
pearl sholl whlU as to tho poarls themselves the cus 
toms duties In the pearl town ot Broome exceeded 
$5 000 a month 

The treasury authorities of Western Australia ea 
timate that they receive at least $100 000 a year in 
dues from the pearlers Hardly a month passes 
without tho discovery of pearls having a market value 
of from $S 000 to $15 000 each A beautiful pink pear 
shaped specimen weighing two hundred and six 
grains was found last season and sold for $80 000 

Before sotting pearls are classified according to 
sire on a sotting board and the delicate work of drill 
Ing a valuable specimen Is invariably done by an old 
fashioned hand apparatus Moreover no matter how 
valuable a sot of pearls may be they are Invariably 
strung on flno silk thread 

Inland pearl fishing forms no mean industry In 
this country Although pearls have been gathered 
from the fresh water mussels of our country as far 
back as the time of the aborigines yet the hunt for 
them did not become systematic anl general until 
shortly after the middle of tho last century Since 
then nearly every stream east of the Rockies has been 
profcpected In the b ar h for these valuable parasites 
of the pearl mussel 

One of the finest pearls ever secured In the fresh 
waters of the lulled States wis found In Notch Brook 
near Pateison New Tersey In 1857 It weighed 
ninety* three gialns Sul sequently It became known 
as the Queen pearl and was sold for $2 500 to the 
Empress Eugenie Owing to the great Increase In 
the value of pearls In recent years It Is now worth 
more than five times that amount 

Shortly after the year mentioned what was proh 
ably tho largest pearl over found In these waters was 
taken In tho same brook In shape It was round and 
weighed ovtr four h mdred grains bit unfortunately 
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lilt |Karl wuf> intiinrl hy Hip rriida nirtliod of boiling 
ttii III ( inployt (I to oppii thp BhollB 

Hilling thp pt ui I pxc itpnient iienr Wftyuedvillo 
Ohio in ISTCi u fow extraordinHi ily Rood ii4iarl« wor« 
foiiiKi niip hiitlon tthapnd on tho bH<k weighing 
(hilly ciphl gralnK wns tin m of tlio coUecMon in 
tin I lily (ightlps a pU> him pnarl which wa» found 
in ( HOf y Pork Toiint hhop waB Bold for $950 and 

hiiliHi f|iu nll> hi ouglit $ i 100 1)1 London 

OiirlnK thr Bintmi r of iss) a quantity of mag 
niflt < nlly (olort d pn irlw wi ro found In ( rooUa and 
it\ IK rf Ih nwln Olo of thORo pcariH aold for 

o\i I if 00 an i KOTIK nninng Ihmi wtre equal to any 
( \( I found for ht hu(v and t oiorliig 

llir V ti iVo" Haw th( p( arlluK < i a/i break out 

111 All jiMHiH A dn p pink (h arl of forty gralna 
\\i ijshi wiiK fnimri in th* nuiri of oiu stream by a 
woniui H fHrinrrs boy obtained a pink poarl 


of thrtyouo grains In BUuisk River and gold U for 
$35 the purchaser dlipoaint of It la St Loul* 
a Utile later for $S00 

In 189H a flaherman searohod the bead waters of 
the Mystic River In Connecticut and after a few 
weeks work gathered a number of pearls one of 
which ho sold for |&00 and two for $400 each 

The beat price ever received by a finder for an 
American fresh water pearl was 110 000 for one from 
Tennessee Two others from the same State brought 
$050 and $1 000 each A Wisconsin pearl sold for 
$S 000 dollars while two Florida pearls of sixty-eight 
and fifty eight grain brought $850 and $600 re¬ 
spectively 

A year or so ago th^re was offered for sale by a 
gom dealer of New Tork a perfect pearl white and 
rounded weighing sixty-eight grains which he yalued 
at $15 000 This pearl was found near the Wls 


AMa mt 

bnok at the tltsalwtfppl Riven irke adH 

by Uie ftnder Irfao evidently bud bet tb« eHgfcjelt 
Idea of its valun tot seseniy-Rve eeatn 
pearl* found abont the mine time* was reoebtty 0^ 
fered for sale In tiew Tork for IfiOOO The lalter la 
a pink pear-sbaped pearl and weighs ninety nine 
grains 

A few ybars ago a fishermati became so agitated on 
finding a pearl the also of a pigeon • egg In a mussel 
that be dropped U Into the water and it was never 
recovered 

Many odd-shaped pearls are found One was found 
In this country that strikingly resembled tbe bust of 
Mtebebingelo In a few instances small fishes crabs* 
and Insects which entered tbs shell have been Im 
prisoned and covered eventually with nacre thus 
making pearls of them at the same time retaining 
the animal a shape 


Charles Darwin* 

The Justification of the Darwinian Theory 


I (Mtn 1 M MiuH ^^llln 1 dtllvorcd my Inaugural 
ud 111 s iiH a pToft KHur of Ihln university 1 took as mv 
Mihti I ill! luHtiflf ition of the Darwinian Theory 
It Ih l > Mat pleiiHun In me to bo able to lecture again 
on I Ik krttip Bubjoet on thf hundrttUh anniversary of 
iln blith of Darwin 

Tills tlnu however I nood not speak of Justifying 
tin il)(or> ftir in the interval 1( haa etmquered the 
w1k)I( world Yet there remains raueb that may be 
HUid mueh Indeed that ought to be said at the pres 
< nt tlmr In iny fonnor lecture T eompared the theory 
of (1( Bi ent OP evolution to the Oopernltan Coamogonv 
1)1 ItH Impoilnnce for the progress of human knowl 
cd^e and thex were many who thought the eomparl 
son oxtravflKunl Hut It iiiedR no apology now that 
Hk Idea of < volution has hern thoroughly elaborated 
and liHH biioine the bafdfi of the science of llfo 
Yon know (hat Darwin was not the only one and 
wan not e\en the first to whom the lilta of evolution 
o((urr(d it had arisen In several kJeat minds half 
a (Milury larlier and It may therefore be thought an 
ItijiiHllie t(T give ns we now do nlmoat all the erodit 
of iIiIh fmllftil dlHcovery to Darwin alone 

Tint hlfltory la a severe and Inoxorablo Judge She 
awards the palm not to him In whose mind an Idea 
lirHt arlseR but to him who so establlBhea It that It 
takes n permanent place In Hclentifie thoiight for It is 
only* then that It I)eoonio8 fruitful of and an Instru 
rneiit for human progress The tredlt for Uius estab¬ 
lishing the theory of evolution Is shared with Tharles 
Darwin only b\ his contomporary Alfred H))B8el Wa1 
hue of whom we shall ha\o to speak later 
Nevfrtheless a rcfloetlon of the fllseoverer s glorv 
falls upon those who al)out the end of the elglilcenth 
and the beginning of the nineteenth century were 
ihlo to attain to tho (oneeptlon of evolution notwUli 
standing tho Ineomparahly sranller number of facta 
knosn to them An one of thp«e pioneers we must not 
omit to mention our own poet Ooethe though ho 
rather threw out premonitory hints of a theory of 
evolution than aftiiallv taught It Alle ( eatalten slnd 
ahnlhh doth koine gleit hot der andere iind to doutet 
(It r Chop atif eln goheimeB Oesetr 

The Hotret law was the law of descent and the 
flpHl to define this Idea and to formulate It clearly as 
H theory waa ns Is well known also a Darvvln Charles 
Darwin h grandfather Erasmus, who set It forth In 
his book /oonomla In 1796 A few years later 
1 revlranus a botanist of Bremen puhliRhed a book 
of Blmllar purport and ho was followed In 1809 by 
the rrenehman I^aman k and the German Lorens 
Oken 

All Hiost dieputed the venerable Mosaic mythus of 
erention which had till then been accepted as a sd 
(ntifle dotument and alt of them sought to show that 
the (onsinncy of species throughout the ages was only 
an uppearanre due as I^marck In particular pointed 
out to the shortnofis of human life 
Tint Cuvier tho greatest roologlst of that time a 
pupil of the Stuttgart KarlHSchnlo would have none 
r Ills idea and held fast to the conception of species 
c rt liod opee for all seeing In It the only possible ex 
planatiKn of tho enormoiis dhorslty of animal and 
plant forms 

And there war mueh to be said for this attitude at 
(hat tiirip when the knowledge of facts was not nearly 
romprelienslve enough to afford a secure and sclentifle 
basis for Hk theory of descent I amarck alone had 
attempird to indkato the forces from which In hIs 
opinion^, the transmutation of species could have re¬ 
sulted 


\t ti ) li KH 1 U vpr d Hip rbilv rHlty «f Ptvll nre ou Ike 


Dpr A.u|(ust Wemmann 

It was not however solely because the baAls of fact 
v,aa InsufiVclent that the theory of the evolution of 
organic nature did not gain ground at that time it 
was even more because such foundation as there was 
for It was not adhered to All sorts of vague spneu 
latlons were Indulged In and these contributed loss 
and loss to the support of the theory the more fat 
rca(hlng they became Many champions of the 
Naturphllosophie of the time 08 i)cclally Okon and 
S( helling promulgated mere hypotbeses as truths for 
saking the realm of fact almost entirely they at 
tempted to construct the whole world with a free 
hand so to siteak and lost themselves more and more 
In worthless phantasy 

This naturally brought the theory of evolution and 
with It Naturphllosophie into disrepute especially 
with the true naturalists those who patiently observe 
and (Ollmt new facts The theory lost all credence 
ami sank eo low In the general estimation that it 
cattle to he regarded as hardly fitting for a naturalist 
to o<(upy himself with philosophical conceptions 

Ibis was tbe state of matters onward from 1830 
the year In which the final battle between tho theory 
of evolution and the old theory of creation was fought 
out by Oeolfroy St HUalre and Cuvier In the Paris 
Academy Cuvier triumphed and thus It came about 
that an Idea so Important as that of evolution sank 
into oblivion again after Its emeigcnce and was ex 
punged from tho pages of science so completely that 
It Boomed as If It were for evor burled beyond hope of 
resurrection 

Scientific men now turned with eagerness toward 
special problems In all the domains of life and the 
following period may well be characterized as that 
of purely detailed Investigation 

Great progress was made during this period cn 
tirnly new branches of science were founded and a 
w»alth of unexpected facts was discovered Tho de 
velopment of individual organisms of which little had 
previously been known began to be reavealed In all 
Its marvelous diversity first the development of tho 
chick In the egg then of the frog then of Insects and 
worms then of spiders crustaceans starfishes and 
all tho classes and orders of mollusks as well as of 
backboned animals from the lowest fish up to man 
himself Within this period of purely detailed In 
vostlgatlon there falls also the discovery in animats 
and plants of that smallest microscopically visible 
building stone of the living body the cell and this 
discovery paved the way for the full development of 
the newly founded science of tissues histology 

In botany the chief progress Ip this period was In 
regard to the reproduction and development of the 
lower plants or cryptogams and the discovery of al 
ternatloD of generations a mode of reproduction that 
had previously been known In several groups of the 
animal kingdom in polyps and medustt In various 
worms and later In Insects and crustaceans 

At tbe same time It was found that tbe proposition 
which had hitherto been accepted as a matter of 
coarse that an egg can only develop after It has been 
tertllUed Is not universally valid, for thers is a de¬ 
velopment without previous fertilisation—partbeno- 
genesls or virgin birth 

Thus In the period between the Napoleonic wsrs 
and 1869 an ever Increasing mast of new facta was 
aceumolsted and among these thm were so many of 
an unexpected nature that further effort was con 
stantly being put forth to elucidate detailed pro ces ses 
tn every domain This was desirable and imporant-*- 
was indeed, indispensable to a knowledge ^of 

organic nature. But in the ehdaam to iaveaCtjp^ts 
details naturalists forgot to Ingnlre $uto ihe da^i^ 
CMM 10)4 fVrTP)lMm, WlMcH OtSlt MtSM 


iti< m to build up out of Ike wealth of details a more 
general conception of life So great was the reaction 
from the unfortunate speculations of the so-oaUed 
Naturphllosophie* that there was a tendency to 
shrink even from taking a compreheoilve survey of 
isolated facts which might lead to the Induction of 
Rtueral principles. 

How deep was the oblivion luto which the phllo* 
Huphical conccptioQB of the beginning of the century 
had sunk by tbe middle of It may be gathered from 
the fact that In my own student days In the fifties I 
never hoard a theory of descent referred to and I 
found no nienlion of it In any book to which I had 
aoesa On( of tho most famous of my teachers the 
gifted anatomist T Henlo had written as a motto 
under his pli turo There Is a virtue of renunciation 
nut in the domain of morality alone but in that of 
Intellect as well This sentence was entirely obscure 
to me as a student, because I knew nothing of the In 
tfllectual excesses of the Naturphllosophie and 1 
only understood later after the revival of interest In 
general problems that this Insistence upon the virtue 
of Intellectual ronunclatton was intended as a counter 
active to the over spfMjnlatlons of that period 

This was oue-slded hut It was a necessary reaction 
from the one-sldedness In tho opposite direction which 
hod preceded it 

Tbe next swing of tho pendulum was brought about 
by Charles Darwin In 1869 with his book on The 
Origin of Species 

I^t us now consider the development of this re¬ 
markable man and note the steps by which he at¬ 
tained to bis Uto work Charles Darwin was born on 
the 12th of February 1809 the same year In which 
lAmarck published his Phllosophle Zoologique ** But 
he had not sucked In the doctrines of that evolu 
tionlst or of his own grandfather Erasmiu Darwin 
with his mother e milk HIs youth fell within the 
period of the reaction from philosophical speculation* 
and he grow up wholly In the old Ideas of the creation 
of species and their Immutability HIs birthplace was 
the little town of Shrewsbury near the borders of 
Wales where his father was a highly respected 
physician well to do even according to English 
standards 

If wp think of Cbarlos Darwins later achievements 
we are apt to suppose that the bsnt toward natural 
science must have been apparent in him at a very* 
early age but this was not the case at least not to 
a degree sufOotent to attract tbe attention of those 
about him It Is easy now of course, to say that the 
pronounced liking for ranging about wood and field 
and collecting quite unsclentlfioally plants, beetles* 
and minerals* foreshadowed tbe future naturalist 
Even as a boy Dsrwln was an enthusiftstlo QMrtsman 
and an excellent shot* and the first snipe he brought 
down excited him so much that he was hardly ikble to 
reload ‘ But he must have been not merely a sports¬ 
man but an eager observer especially of birds* for at 
that time he wondered **in fats stmplleity” that every 
gentleman was not an ornithologist* sd inucfi was he 
attracted by what he observed of the habits of birds. 

The school which be began to attend at Shrewsbury 
In his ninth rear wag probably very elnilgr to our 
earlier gymnsala. Darwin himself malntatneA that 
nothing oould have been worse for his Intellocttial de¬ 
velopment than this purely claairtoat hi whidb 
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a«4ilB|( VM Uoitbt, ta aMltloa to ttio anoloat lan 
0 Utdo onoloat blotory and laotrapliy 

Bi^wlit 1i«d no Ulant for hmauase* and no pleaa- 
vfv Ift thon 8o bo fMnatttod a fory mediocre acbolar 
and bio tether thoretere removed him from echool in 
hla iteteonth year, and eent him to the Univenlty 
of Sdlnbnrfh to etudy medicine 

The oonditlOD of the English universities at that 
ttmo muat have left much to be desired for Darwin 
obaraotsHsea the majority of the lectures as terribly 
dnU, and the time spent in attending them as lost 
lloreover, anatomy disgusted him and the tedium of 
the geOlogloal lectures repelled him so that be vowed 
never again to open a book on geology a resolution 
whlob happily be did not adhere to 

In hit stadent days as In his school time he roamed 
about In tiie open air sometimes shooting sometimes 
riding sometimes making long expeditions afoot But 
even then he was not a conscious observer of nature 
not a naturalist but rather a lover of the beauty of 
nature and a collector of all sorts of natural objects 
though he collected still as be bad done at school 
rather from the colleeting Impulse frequently char 
arterlstlo of youth than from any real selentlflo In 
terest If he had had that Interest bis chief passion 
would not have been tbe shooting of birds. His 
friends even found him one day making a knot in a 
string attached to his buttonhole for every bird he 
succeeded in bringing down' Thus he must have been 
malnl/ a sportsman a hunting fanatic whose chief de¬ 
sire was to bring down as many birds as possible in a 
day However this devotion to sport must have stood 
him in good stead later especially on bis great Jour 
ney for through it he not only acquired tbe tech 
ulque of ibootlng but he sharpened his naturally 
acute powers of observation 

He remained two years In Edinburgh and then en 
tered the University of Cambridge His father who 
bad observed his disinclination for medicine pro 
posed that he should study theology and Darwin 
knew himself so little that he was quite willing to 
agree to the proposal He examined himself very 
conscientiously to see whether he was able to sub 
scribe to the dogmas of the Anglican Church and be 
came to the conclusion that he could accept as truth 
every word that the Bible contained This was cer 
tatnly remarkable and proves that the Zoonomla of 
his grandfather Erasmus and the doctrines of 
Lamarck as ter as he was acquainted with them had 
not taken very deep root 

So he proceeded to study theology But he did it 
much In the tame way at he had studied medicine in 
Edinburgh he listened only to what pleased him and 
that can not have been very much for here too ho 
complained of the dullness of official lectures Never 
theless st the end of three years he passed his ex 
smlnatlOB quite creditably and received the degree 
of B A 

or the greatest advantage to him in Cambridge was 
his intercourse with two dlstlngiUshed teachers of 
the university and this Intercourse probably guided 
him Imperceptibly toward the real work of fils life 
One of these teachers was Prof Henslow a theologian 
who afterwards accepted a living but who had a com 
prehAtitve knowledge not only of entomology but of 
chemistry botany mineralogy and geology By 
Henslow Darwin was introduced to the profeosor of 
geology Sedgwick and he too interested himself 
greatly tn the ybung man taking him with him on his 
longer geological excursions and thus giving him a 
most valuable Introduction to the science This 
proved of the greatest use to Darwin on his travels 
and probably enabled him to make hla numerous geo- 
logical ohaervatloni 

Other older men also admitted Darwin to their 
friendship so that It Is obvious that there must have 


been something about him even then which dis¬ 
tinguished him from others of his age His Interests 
DOW began to widen, he came under the edu<alive In 
duence of art and studied the picture gallery In 
Cambridge and later the National Gallery In London 
He gained the entrance to a musical circle and de 
rived great pleasure from music though curiously 
enough as ho tells us he was almost destitute of 
ear and could not even whistle God Save the 
King correctly He was thus one of those rare per 
sons who are exceedingly sensitive to tbe emotional 
effect of music and yet possess little or nothing of Its 
pbs^lcal bails the sense of tone 

In addition to all this Darwin retained his passion 
for beetles and collected with such ardor that twenty 
years later he recognized at eight small rare species 
ho had found under bark or moss at that time His 
powers of observation had thus bepn awakened al 
though as yet they were employe 1 mainly to minister 
to his zeal for collecting But collecting Is not a more 
amusement for the young naturalist it Is a necessary 
discipline tn surveying a definite range of forms and 
It can not well be replaced by anything else One 
who has never colleeted and thus never made himself 
thoroughly acquainted with a limited circle of forms 
will find it difficult to fill up the gap In his attain 
ments in later life 

Tn vacation time toward tbe autumn of each year 
Darwin turned again with enthusiasm to sport either 
nt his home In fthrewsbury or on hl« uncle Wedge 
woods large estate of Maer Ho did not lose a p>s 
sible day from this amusement for as he says In his 
autobiography I should have thought myself mad 
to give up the first days of partridge shooting for 
geology or any other s lonre Thus notwithstanding 
his Interest In gi»ology and beetle collecting In pU 
tures and mush the old passion for the chase was 
still the dominant one one pleasure crowded upon 
another and the whole made his life a Joyous 
symphony so that ho could say of that period Tlio 
three years which T spent at Cambridge were the most 
Joyful In mv happv life But In the midst of all the 
Joyousness of life he was undergoing an Inward 
preparation for the seriousness of It We can gather 
from his own account of that time that the strongCHt 
Impulse toward the study of natural nifnio (amc 
from reading two works which aroused hla Interest 
Humboldts Penkjnal Narrative and Horschels In 
troductlon to the Study of Natural Philosophy Dar 
win says of these No other book Influenced me bO 
much as these two Ho used to copy long passages 
from Humboldt about Tenerlffo and rc'xd them aloud 
to Henslow He was very anxious to go to Tenerlff'^ 
and even made Inquiries in I ondon about a ship lo 
take him there when an event happened whUb ovei 
threw that project but at the same time opened up 
the way to a naturalists <arcor—the only one really 
suited to him—In a much more satisfatlory manner 
He reteived a proposal to make a vojagi- round the 
world 

Tt must appear to us singular that a young man 
who had Just finished his university course and had 
done no scientific work of anv kind should be In 
vited to accompany as a naturalist a naval vessel 
which was being sent round the world bv the govern 
mert for the purpose of making nautical observa 
tlons It proves that Darwin s older friends mxist 
have had very high expectations in regard to his 
future 

Capt Fltzroy of the English navy was looking for 
a young man who would go with him as naturalist 
on a voluntary footing on his voyage in the Beagle 

Darwin himself was at once oager to accept but his 
father objected very decidedly seeing no reasonable 
object in spending five years ranging over the globe 
But he concluded his letter with the sentence If yon 


con find any* man of common sense who advises you 
to go I will give my consent 

Ibe necessaiy adviser was found in his uncle 
Wedgewood who as soon as be heard of the mattei 
Immediately drovt the 40 miles from Maer to Shrews 
bury and peisuaded the elder Darwin that he must 
allow bis son to go 

Thus It happened that Darwin made the Journey 
which he speaks of later as the most important event 
of my life as It undoubtedly was It was only later 
that he learned that ovrn then his going was not a 
certalntv for Capt Eltzroy after seeing him was In 
doubt as to whether he should accept him for a 
uuBun not easy to guess he ause of the shap of Ills 
nose' Plirroy was an enthusiastic disciple of Lavattr 
whose doctrine of physiognomy was then widespread 
He believed that the shape of Darwin s nose pro 
claimed a lack of energy and he was doubtful about 
taking anyone deflt lent in that quality on such a Jour 
ney Happily Darwin s friends were able to reassure 
Fltzroy on (his point and ho must often enough after 
ward have had oppoitunity to convince hinis If of 
Darwin s energy 

Thus it was appan utly by mere chaiieo that Darwin 
got the oppoitunilv to develop actually Into the gnat 
naturalist we now know that he must have been 
potentially But I do not beliovo that this Is a cor 
rect judgment Ills Inward impulse would certainly 
have f )rced a wav after bo hail been led to porcelvo 
through Humboldt and Ilorschel what the way for 
him was to bo And even at (hat time no sorlotis oh 
staelo would be likely to staiul In tbe path of a voung 
Fogllshman of fortune who wlsht 1 to explore foreign 
lands and seas But undoubtedh this manner ^f 
traveling f( r five years through th so is and coun 
Irl^ft of the dlffeient / mes w-is parll ulailv a Ivan 
tageous 

And Darwin used hts oriM>rtni ities lo th fill On 
board ship ho studied the hist looks ospeolally I yi 11 

Principles of Geology but he also rollectf 1 tcrtain 
kinds of natural objects an 1 investigated nil that 
came In his way keeping i detailed journal of every 
Ihing that struck him as worthy of note In what h( 
observed Thus he became a well Inforirnd and many 
Bide 1 naiurallst But ho valutd much moie htglilv 
than any other lesuK of the vojage the habits of 
energpH( Industry and con entral d attention to what 
ever he had In hand that hr thui a luired And lhn« 
he became the great naturalist for which nature had 
designed him 

Darwin publlshfd his Journal lat* r it fills a cloael> 
printed v lume of ''00 pages I Ike all hts books R Is 
tharaderlz d by a simplicity and slrHlghtforwardncsfi 
of expression there Is absolulely no striving after 
sensational effect but an Innate enthusiasm and truth 
pervades it and I have always found It most enjoy 
able reading Other people must have found It so 
too for by 1884 16 000 copies of the English odlllou 
had been sold I cannot here give even a brief ac 
count of the voyage of the Beagle I can only sa/ 
that Its work lay chiefly on the southern coast lino of 
America and the Journey included the east coast of 
Bahia to Tlcrra del ruogo and the Inhospitable Falk 
land Islands and the western coast to Feuador and 
Peru 

This occupied several years and thus the young ex 
plorer had a chance to make himself thoroughly ac 
qualnted with a great pait of the South Ameilcan con 
tlnent for while the ship lay nt anchor taking sound 
Ings In some bay or other Darwin ranged over the 
country on horseback in a boat or on foot In Brazil 
on the plains of the I a Plata River and In Pal igonfa 
he made exciirslona into the Interior which lasted fc r 
weeks an 1 he was thug able to boo and Investigate 
everything that Interested him 

(To 1 m eondniied ) 




5i«nalm4 ■ Proposed Aac«nalon 
If IfAtmici BncKAiMi la to make on Interesting 
ballooo lopensicm from Paris especially for meteoro 
toglaU iBd ether sclentlllo obserratloni Wlthont 
vlolUlit to break the record isfiiob was mode by the 
Oermoat MroBonts Snring and Berson in 1901 at 
10,100 meters (06,488 feet) altitude, fie expects with 
a nudfk smaller bslhKm of 1,000 cubic meters (50 608 
cufittt feet) ot the dsuol tonrinf site, to go htifier 
tfitk m S,6S8 ilntors altitude (iOOTf feet) reached 
by Itetek Wi Qodtfd In 1900 Seeing that tbe aero- 
plaM luu not beon used os Tst ter exploring tbe 
nttbospbers to extent, this must be done 
by dbttttdtfit bsnoobo trf else or by regolor 

Inajooas teoimted hf on iwteisnt 8aefa obeenrsUons 
8Ure dtflionit teteofcs be thought, seeing 

(Shot ^ blr mrnm hMit m leis and is only 

e«m4|U iOf did ffinteorp wo rise to is OOO test 
thb titese# blesdteg tee^ dw mm sod ears and like 
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point and it may reach 40 deg below rero C added 
to which is tbe altitude stekneBB so that the aero 
naut is likely to become paralysed or in a lethargic 
state and this may even cause death However by 
using the proper precautions M BlenalroO expects 
to moke his ascension a suet ess The scientific com 
mission of the French Aeronautic Club has laid out 
a programme for this occasion The radio-activity 
of the atmosphere and the solar heat are to be 
observed 

As the air is always more or less a conductor 
of electricity and its conductivity varies with the 
altitude It is of interest to measure this at different 
heights The value depends on the number of elec 
trifled portlolei or ions In a given amount of air 
Bbcpertineikts made on mountains are not of much 
rsJue u the electric charge follows the reliefs of 
the Ipronnd From a practical standpoint the study 
of the distribution of these particloB In the atmos 
Phare Is fffiportont in meteorotogy, seeing that It la 
uw MWittad (tet tUi li Um cmm* ot ralnlMI 


B<*Bl(1ei electric chareei In th« upper air allow of 
explaining the variations of terrestrial magnotlgm 
Suih variations are ofttn vtry tunsUbrabU and cauw 
disturbances whUh may Interft re with telegiaphs or 
telephones as is well known It is found that mag 
nolle disturbances always coincide with the api>earanre 
of the aurora borealis Apparatus will be carried on 
board for making obia rvatlons In this field Tor 
other work there will be used various kinds of Instru 
ments such as a sphymograph for registering arterial 
tension and a Malhleu Instrument for measuring 
muscular force at dlfferenl altitudes Registering 
Instruraonts ot the Richard typo will servo to make 
records of the temperature of the air and the tnolsturo 
Other recording devices will take the highest altitude 
which is reached and make other measurements M 
Albert Senouque will have this work In charge and 
he Is well known for bis researches In thrrestrlal 
magnetism during the Tharcot oxpcillllon to the Ant 
ar(U( roglona having aiso made rcBcardica at the 

H<mt Blanc ohHrrfltory, 
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Reclamation of the Southern Louiaiana Wet Fralrie 

Lands—r 


Bx A D Morehouee, Office Untfineer. Drainage Investigations* 


IWTBODUCTION 

In the ronquost of (be ouniry th heavily tlmbored 
ar aa of it e Fast ha o beei k bdued the vast prairie 
ui ds of thn Middle Wust have boon sottled the riches 
of the w Bt coast have yielded of their stores the 
w torlpss reglo a of the Crtat Am rlran Desert have 
I r 1 n Int v rdurn ndor the magic of Irrigation 
a 1 dry f r nlng las brought Into producUveneis 


turles by that river and Its tributaries and deposited 
here by every recurring Hood they form now the 
most fertile agricultural lands of the State equaled by 
few and surpawed by none In the world In productive 
capacity as described by Dr Hllgard in writing of 
this region 

FOBMATIOK OV TUI LANDS 

Recent borings to a depth of 3170 feet In the 


was deposited In the more slowly moving vsters away 
from the main currents of the streams This point, 
as well as the tact that the natural drainage is away 
from the river Is well brought out by the foUovtng 
from A Preliminary Report Upon the Bluff and 
Mississippi Alluvial Lands of Louisiana by W W 
Clendenln' written a few years since 

^Ith every flood the river now overflows Its flood 



A p nfl tuo fah W si%uod p AnUtloQ B lectloo tbro gb Bmltbport planUlloo C formallun cBuwd by BBitU bayou near Lockport 


Immense sections of land onco conuldered worthless 
However througho it the space of tl e several cen 
turles which have wltnessod this wonderful develop 
ment one of the richest sections of the country s 
great domain 1 as lain unused and unproductive first 
clothe] in the mystery ast ipon It by Its Spanish 
ownorahlp and later since Its ac juisltlon by the 
Unite! States asso lated In the minds of men with 
visions of pestilential swamps deemed worthy only of 
neglect owing to the supposed difficulties of its recla 
u a* Ion and never thought to be a region whose won 
derf I agricultural posalblUtles would test tho 
credulity of men 

Within the last few years all this has changed and 
the alluvial prairie lands of southern Louisiana are 
coming Into their own Formed by tho richest soils 
of the whole Mississippi Valley brought down for cen 


•This artl J Ji based on reports to the chief of drilnsge 
nvestlgaUons by A M fibsw CR New Or eons. U, and 
J of W B Oreirry MR Tnlsoe I Irersltj of thplr In 


V BtlffBUot s node durlQjr lOOO and also upon data fomisbed 
Y C W Okey ^tstant dralnog engineer who condna 
1 tbs work of tils Offl during 1010 In Eontbem CiOnlslaiia 
n otatlons not olhorwlsc or^tt^ are from the foregoing 
ti ned report* tho portions reforrlng to pamplog eqnli 
t lx g by I rof H r Gregory and the rest by Mr Bbaw 


\ 1 
u nt 
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vicinity of Houma have failed to penetrate this layer 
of sediment and at a depth of 2 400 feet pieces of 
fairly preserved wood have been encountered Owing 
to the fact that the soil Is water laid material nothing 
coarser than river sand Is encountered except the 
overlying layer of humus formed by th© decaying 
vegetation A typical section of theso lands would 
show a layer of humus or muck 2 or 3 feet thick 
overlying a grayish or drab clay subtoil composed of 
very flu© particles whl h when saturated form a 
to gh Impervious mass layers of sand of varying 
thickness are encountered In this clay s ibsoll and oc 
asionally no clay stratum Intervenes between the 
humus and sand The surface soil is from a few 
Inches to 5 feot or more In thickness 

NATURAL LXVnS 

Ihe embankments or natural Ipvees along all the 
bayois and streams with which this region abounds 
and those along the Mississippi are formed by the con 
Btant overflows TTiey are composed of coarser sand 
than the clay iubsoll of the prairies as this latter 


plain and deposits much of tho sediment from Its 
headwaters As with a slight increase In velocity 
the transporting power Is vastly Increased so with a 
slight checking of velocity as occurs over the flood 
plain outside of the channel deposit takes place As 
the greatest decrease In velocity takes place near the 
hannel there the heaviest and coarsest sediment Is 
deposited and In greatest quantity The river banks 
are thus built higher by each flood and a system of 
natural levees Is produced There Is th is a marked 
difference In the front lands and the back lands 
along the river The former are higher and coarser 
textured than tbs latter and therefore much more 
easily cultivated and drained 

Drainage from tho very ohannel margin Is away 
from the river and unless forced by the topography of 
the land will not reach the river proper but unite 
with some outlet of the river produced during some 
extraordinary flood period and kept open by the escape 
of water during ordinary periodic flood stages As 
the feeders of the river arc called tributaries these 


Fra dltruwlon of tbe«« sol a see TT B D^pt Agr 
Operation* of tbe B roau of Bolls lOon p 4S0 
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•Fo Istana BUs Kpt Ooolofj and Agrlcnltore Pt IV p 
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h»Te not Inaptly been styled distributaries 

tlis water in breaking over the banks and spreading 
<rver tbs marshes in sheets was gradually lessened in 
velocity thta fradnally dropping its load of sand and 
slit and canalng a delicate gradation of soli texture 
to the finest river silt far ont In the manhee These 
natural levees and those that have been constructed 
and the Improved methods of closing crevasses In the 
levees have reduced the danger from general over 
flows to a nodnlmum, and whereas this has prevented 
much damage which would be caused by the cutting 
out of new channels and the destruction of much 
valuable property It has also checked the building 
up of the lowlands and their natural conversion from 
marshes to well-drained fields Thus It Is that nature 
has forced upon man the necessity of exercising his 
Ingenuity and labor In wresting these productive 
lands from their water ridden state oven as centuries 
ago the brave and industrious Hollanders wrested 
their empire from the sed 

Many of the streams and bayous now isolated have 
served In times past as mouths of the Mississippi or as 
overflow outlets in times of flood and they have been 
Instrumental In the distribution of the rich silt laden 
waters and In the gradual advance of the coaat line 

**Even before the construction of the artificial levee 
system there was no raising of the general level of 
the marshes during periods of normal flow and prob¬ 
ably little sedimentation of the river bed excepting 
at Its mouth the most of the material which was 
carried In suspension to t^e lower portion of the river 
being carried out and deposited In the Gulf As the 
river rose however the waters constantly sought ad 11 
tlonal outlets through the various bayous of the delta 
country At times of extreme high water there was 
a general breaking over the banks of the river and 
Its outlets It Is probable that the most of tbe build 
log up of the lands above sea level has been done at 
such times 

The fact of the silt bearing capacity of water being 
directly dependent upon the velocity Is clearly demon 
Btrated by observing the natural embankments formed 
by streams of various sl^fs In the case of smaller 
streams when the water overflows Its force Is soon 
spent and the slit Is quickly deposited near tbe stream 
forming narrow ridges with steep side slopes while 
those formetl by large streams are broad with slight 
slopes Three typical examples showing tbts diffei 
ence and tbe marnei in whl h the land surface has 
been raised on the marshes are given In Fig 1 A 
B and C 

Tho sections were taken as follows 

A—From the right bank of the Mississippi River 
across the Wllluwood plantation at out ten miles above 
New Orleans This section Is about two miles long 
and a part of the lands (nssel has been under oultl 
vatlon for a great many years while those farthest 
from the river were reclaimed only twelve or fifteen 
years ago 

The lowering of tbe surface of the cultivated 
and drained fields due to the shrinkage of humus 
soils Is here well illustrated Ther« are many 
examples of highlands having been built up for much 
greater distances from the river than this but as 
such accretions are Indirect on account of being 
formed by a number of small bayous or temporarily 
contracted areas of overflow which assisted in main 
talning tbe velocity these have not been considered as 
being typical 

B -Ihe right bank of Bayou La Fourche at Lock 
port extending back through the village of Lockport 
and the lands of the Smlthport Planting Company to 
Ijoke Flelda Until 1903 Bayou La Fourche served 
as an overflow outlet for the Mississippi River the 
opening at Donaldsonville not having been perman 
ently closed until that year 

*C—This Is a very small bayou running through the 
lands of Dr I D Fay about four miles west of 
liockport Tbe abrupt rise of the ridge from the sur 


rounding marshes is especially noticeable and Is char 
acteristla of smaller bayous 

Important exceptions to the foregoing general 
statement as to tbe relation between the alxe of bayous 
and the ridges built by them are frequently found 


Prominent among those are the Bayou I Ourse In 
the southeaslern part of La Tourcho Paris and the 
Wax and Little Wax Bayous In St Mary Parish 
Bayou 1 Curse la an Insignificant stream occupying 
the center of a long and Important ridge It Is 
probable that at one time this bayou served os an 
outlet for the 1 a four he or possibly of some prede 
ceasor of the latter bayou draining In a more easterly 
direction through Bayou Blue l^ke Fields and Long 
I ako Wax and Little Wax Bayoue are streams of 



FIG 7--OUTLKT CXlfAT ON A lAHOE SUGAR PI ANTATlOIi 
IW BOUTHTOIT LOUISIANA SHOWING IT tOMPr^TI^TY 
TO LED WnH WATER HYA( INTHS 

erosion rather than of sedimentation and have boon 
formed wholly or In part by the action of storms and 
the tidal flow which Is quite strong along this portion 
of the coast As a result the bayous are bordered 
by the marsh or by very low ridges Both streams 
are from ten to fifty feet In depth and 100 to 200 
feet In width 


1 rom the foregoing dtmUHbloii It is seen tJiat tlns^ 
lands may not in general be drained through gravity 
outlets in the ordinary way but that It Is necessary 
to surround them by levees or embankments snd then 
by the construction of an interior drainage system 


of dit hes 1 ad Ihe dialnage water to s me convenient 
point from whlLh It Is punped ovir the ombankmont 
into the adjacent stream or bayou 

PURPOBP OF INVKRT^OATIn^H 

The development of these lands is now progressing 
with such rapidity that the United States Department 
of Agriculture through drainage Inv hI gallons of the 
OfflcG of Experiment Stations d Id 1 In tie siring 
of 1909 to make a study of the il tl ns entering 
Into the re lamatlon of those most vaiualle Ian Is 
Thft engineers making the Investlgiti m were 
charge 1 to determine the volume of water or i er out 
age of the rainfall which It Is no esaary t) p in p from 
the fields In order to secure nkquate Irainage of tl esc 
fiolls tlio area of the field flurfa e i illel by ditches 
and the depth width and arrangoment of the ditches 
an 1 the levees required in a irainage s>8tem tho 
Influence of bad physical con litl< n of llfches upon 
the efficiency of the sjfitem the diatance from the 
ground surface at wbl h the water table should be 
maintained the dlfferen e in the level of tho water 
In the Iltches while the pumps were in opeiatlon th 
per eutage of saturation or the quantity of watei 
which the soil should outaln when In tho b st ondl 
tion for growing crops 

Accordingly four ret laimed trac ts of land wf re 
chosen In the vicinity of New Orleans which were 
regarded as having good ditch systems o ipled with 
ample pumping aia Itles and as pra tit ally no 
Information was extant as to the relation of rainfall 
to the resulting run off from these lands rain gages 
were established on ea h tract and contlnous rainfall 
records ktpl In r ler to compare them with the 
pumping n cords for the same period 

The following gives a brief description of the tracts 
In question Including their pumping machinery equip 
ment and also describes a now tract Dlstri t No “5 
which is being reclaimed 

DlSCaiPTION OF EXCraiMKNlAI rSAtTfl 

Wlllswood Plantation *>400 Acres 
Tho plantation fronts on the Mississippi about 
ton miles above Now OrUans and Is crossed by tin 
Southern Pacific Railway The tra t was enlarged 
twelve years ago ne< essitating the digging of new 
canals and the replacing of the old wheel pump bv 
an up to date pumping plant Sugar cane Is grown 
principally but some orn and cowpeas are also raised 



ria 6—MODFRY lOMPINQ PI ANT AT LA BRANCH BT CH ARIFS PARISH TA 
BHOWINQ OUriFT CANAL AND DI8CILABQE VROM 1 I MPH 
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(i(lti\ uiun )n\tuK lak< n pla fur a uuuilai of yeaia 
htiani foi Mip th)(.n followluK puDiplng unlta Is fur 
by two water tube boilers and one return tubu 
Ini l>oller frtule oil for fuel and a feed water heater 
Ik Ing used ^ 

(1) One 40 000 gallons per mlnuto maxinaum ra¬ 
pacity rotary chamber wheel pump rope driven from 
a It by 24 automatic non condensing engine 

(2) One 42 Inch by 16 Inch Menge pump connected 
\ y u rope drive and a bevel gear to a 16 by 24 auto 
nmtic non condensing engine 

(3) One (tntrlfugal pump with S'" Inch diameter 
dIcharge pIiK direct connected to a double vertical 
engine 

Pumps 1 and 2 discharge Into open flumes at an 
average head on pump of about ten feet which Is 
about flve ftet greater than Is necessary Pump 3 
haa a sli h m on the discharge pipe but the end Is 
not liwuya submerged 

rhe pumping plant* with tho main reservoir leading 
to It Is Illustrated In Fig 2 while Fig 3 gives an 
Interior vhw of the pumping plant The direct-con 
nmUd rentilf igal pump appeals In the background 

Hinithport Planting r>mpanv Tract—r47 Acres 

This tiact adjoining the village of I ockport la 
I our he Pariah lias been recently reclaimed a largo 
pot (Ion of it frt m Fields lAke Although It Is all 
drain d by well made lateral ditches placed 200 feel 
apait but a aniall imrt was put under (uUivatlon pre 
\lous to The tract is well shaped and one well 

aHp( d to a r giilar layout of ditches In this re 
hpec t U has (he ndvatitaKP of either of the other two 
plantations 

I h« pumping plant consists of two Menge pumps 
with Impellers c f 32 Inches by 12 Inches and 24 Inches 
by S Inches running respectively at 230 and 330 
ipvolutlons per minute Fach pump Is rope driven 
by a slide valve non c ondenslng engine while steam 
is supplied by a 100 horse i)ower return tubular boiler 
no feed waler heater being used 

Dlsti I t No 2 040 Acres 

located five mths west of the village of Raceland 
la loirch Parish this plantation Is as vet only 
piiHly under cultivation and tho system of ditches Is 
not oniplete On account of a very thick top layer of 
hiimuH of onij partly lecayed vegetation good drain 
oge Is secured with late ml drams spaced several 
liundied fed aimrt instead of at dislinces as shown 
on the map (I Ig 1) 

Two In h by 12 Inch Monge pumps are used one 
1 m U driven and tho other rope driven by two 12 bj 
to alidt valve noncondenalng engines Two 60 horse 
power locomotive type boilers furnish the steam 

Fig I a typical marsh scene shows the wild 
grasBia oinmou to this sectl m U Is a view of a 
portion of nistrict No 2 before re lamatlon Fig fi 
givers a view of the sam district after reclamation 
showing the levee as construe ted and also Bayou 
Fuisi which flpr\p8 as an outlet for those lands a» 
well as for the new tract adjoining them which Is 
dc scribed latnr 

Fig 6 is an excellent view of a modern Menge 
pumping Installation at T a Branch Iji It Is very 
similar to that Installed for niatrlct No 2 near 
Baceland 

New Orleans land Company Tract~1 330 Acres 

Although Inside the city limits of New Orleans this 
tract has but recentl> been Inclosed by protection 
levees Originally hea\lly timbered wUh cypress and 
gum then are stfll many of tho small trees standing 
and thus far onI\ a few main canals have been dug 
Tlus tanulic vhiv In width ftom fourteen to f)rty 
feet and Interior lateral dlt(hes will be ronstn to 1 


(ulei Dialuagc Is Hopuraa by gmrtty Ifito Um 
sewer system and thus this trant tfVert froffi th# 
other three In requiring no pamptog imUIlntlon 
District No 3—3,400 Acre* 

This Is a new project lying between Receland end 
Lake Fields in La Fourche Pnrlih» and It embrecee 
the latest practices as to ditch arrangement and 
modern pumping equipment The soil Is typical turf 
land and the surface elevation it 3 to 6 feet above 
mean tide The reservoir canale are 40 feet wide and 
6 to 8 feot deep and the collecting ditches have a 
bottom width of 2^ to 3 feet and a depth of 4 feet 
The laterals are spaced 210 feet apart and are made 
3 feet deep with bottom widths of to 2 feet 
The pumping equipment consists of two 30 Inch Law 
rence centrifugal pumps discharging under wate^ so 
that the lift varies between 2% and 5 feet according 
to the stage of water In Bayou False which takes 
the discharge Direct-connected to the pumps are two 
100 horso-power vertical engines steam being supplied 
by two locomotive typo bollors 

MtASUlEMENTM (U nATNFALI AND BON OKT 

Tho 4 alculatlons of run off were made from the logs 
kept at the various pumping plants each pump having 
previously been rated Most of the discharge flumes 
are rectangular in section and open at the top per 
mtttlng the use of welm for making measuremenU 
of the water pumped These measurements were aim 
pllfled by the fact that each pumping unit was equipped 
with a seimrate dlscbargH flume Pumps discharging 
through pipes were rated by means of a Pitot tube 

The run oft from the New Orleans T and Company 
tract was obtained by means of weir measurements 
A 4 foot weir is placed In the main ditch and dls 
charges Into a flume which In turn empties Into th** 
drainage canal leading to city drainage station No 7 
The weir and flume are covered by a small tent house 
In which Is located a recording gage or water reg 
Istcr The (rosa section of the canal Is large back 
of the well Insuring complete contraction so that the 
measurements are unusually accurate and the Francis 
wdr formula applies Two rain gages are now loiatod 
oil different sides of the tiact and the mean of the 
ucords Is used In calculations of rainfall 

Records were kept continuously from June 1st 1909 
to January let 1910 with the exception of those of 
the New Orleans Land Tompany tract These latter 
started June 16th but wtr Interrupted on September 
JOth 1909 by a breaking of the city levees and tho 
onseqnent shutting down of the city s pumping plants 
due to the severest hurricane known to this section 
sweeping In from the Qnlf of Mexico Backwater 
from Lake Pontchartraln and the accumulation of tho 
city drainage water prevented normal conditions from 
being established till October 9th when the records 
were continued 

As the Investigations cover such a short period of 
time care must be exercised in making deductions 
from the results The records are still being con 
tlnued however so that more reliable conclusions 
ran be made at some later time 

During August the pumps In District No 2 were 
operated on ten days although the actual amount of 
nm-off was small This was due to the fact that It 
was desired to maintain a certain stage of water to 
liiHure the successful operation of a hydraulic dredge 
which was engaged In clearing and deepening the 
reservoir canal 

The data whlib have been collocted would Indicate 
that a much greater runoff may be experted from the 
better ditched and fully cultivated lands than from 
I hose (hat are more nearly In a natural state While 
this mav be true It Is probable that a long series of 


vstaitrirubted nwii wtfl slmw a Im 
tib« Tins irtobnte «n 

p«ay mat did aiit iMitf ttuMt th* pi d 

rainlAU of Ui4 pdrt of JOdO bod p gi is d «bd tlify 
wero pomndod duking A»d dftfkr tho oovoro ifOrn 
of Soptoskbor tOtb. thus aot lailndlag Um hsovlsdt 
ttorros of Uko ■—too with tfat —e^dhm of that of 
Decembar whon tho ralnihll w— hohTy tnd nogtly 
fell In g few boura* tlmo, thus gtying the largett p«^ 
cenUge of ruik-off of any re—rdod Tho dooro—od 
pvaporatlon of Dooember no doubt alto Incr—d the 
run-off * 

Owing to the fact that at Umet of extreme high 
water a few acret are drained by gravity on the WlUt- 
wood plantation it la probable i^t the run-oft records 
for that tract abow a tlightly le— quantity thap they 
ihould 

The fact la well known that very h—vy ttormt 
cause a larger percentage of run-olf than tmaller ooee,^ 
but for storms of all magnitud— there la a vartetioa 
In the ratio of runoff to rainfall, due to the varying 
conditlont of the toll and to Ita character and atate 
of moisture the duration of the ttorm, amount of 
evaporation and seepage slope of ditch— and fleUa, 
and arrangement and capacity* of reMryoirt manner 
of pumping, and probably to other oautee not yet 
determined 

Excepting u affected for short periods by rains 
and by pumping, the height of water In the retervolr 
(analt represents fairly accurately the height of 
ground water of the lower lands This Is notably true 
of the Wlllswood tract wheila the lowlands are porous 
and allow a quick adjustment of water level following 
a change In level In the canals As an Indication of 
tho effect of evaporation Including the transpiration 
of the vegetation the record for the month of July 
Is especially Interesting The month was begun with 
tho soil well moistened by showers late in June yet 
with a precipitation of 117 Inches from July 1st to 19th 
there was a rise of only 2^ inches in the reservoir 
while from July* 5th to 39th with a precipitation of 
0 99 Inch there was on actual lowering of the water 
level In the canal 

A few recorda of pumping operations are available 
but the lack of essential details makes them of little 
value for the purpose of the calculation of run-off 
An approximate idea can be gained however as to 
the amount of pumping necessary In order to maintain 
the water table at the proper height for profltgble 
cultivation A daily pumping record of the WiUawood 
plantation for 1907 and 1908 has been compiled by 
Mr Shaw from the diary of the engineer in charge 
of the pumping plant Comparing the two years, B 
Is found that during 1907 it took 14 8 hours pumping 
for each Inch of the 06 32 Inches of rainfall whereas 
In 1908 the pumps ran 12 9 hours per Inch for the 
5106 Inches of rainfall In that year This on its 
face would seem to Indicate that the uneven distiibu 
tlon of the rainfall throughout the year as well u 
the fact that oqe part of the plantation may receive 
a very heavy precipitation during certain storms 
while only a small shower may affect the rest of the 
land has but slight effect on the general y—rly 
average and that year by year the ratio of the 
necessary pumping to the rainfall will be fairly con 
itant 

The mean annual rainfall at New Orleans amounts 
to 57 Inches There Is a slight Increase In precipita¬ 
tion In the extreme southeastern part of the State 
while It drope off to about 50 Inches at Cameron 
which Is in the western part near the Gulf coast 
At Shreveport about 200 miles from the Gulf of 
Mexico the average precipitation Is 46 Inches 
(To be continued) 


The Mercadier System of Multiplex 
Telegraphy 

1 III n w M r udlcr system of multiplex telegraphy 
hIi )w 0 \ rv gonfl resuUa In Usts which were mado 
hclwp n iails and Ivons not long alnce Only one 
wire wuH tiH* I with \ ground return It will be 
rcn mlM!4 1 (hat Bevtrnl transmitters are used at once 
a h pi dn Ing a wavi of a certain pitch so that 
Kll th waves are r nt at once over the wire and are 
ml t I (It at the far end by \lbratlng diaphragm 
R 1 (torn endi tuned for only one plt(h Signals 
w h It 1 \ an oidlnary' Morse key for each trant 
mltt(r lufcBRor Mercadler adapts It specially to 
rapll I Tinting t< legraphs Baudot Hughes or Wheat 
8 t( nc o Mo!h ipglsteiB such as are used In Ehirope 
in the inilHlyns (xporlmenls there was used a 
qnadnipir IJaudot printing ti h graph working on direct 
I irrtnt In addKun to this there was connected 
ihe Menadler aipi*atuH applied to six Hughes print 
Ing t< legraphs Wavi < urronts ^ere used here on 
the wire but the Mercadler relavs translated these 
Into direct currmt signals with local batteries so 
that the printing telegraphs could ho thus operated 
in this way the (luadruplmt Baudot printers worked 


with direct current on the IDe wire while the same 
wire carried six kinds of vibratory current, each 
sending Its onn message to one of the six Hughes 
printers This greatly Increases the capacity of the 
wire The new apparatus Is designed so that It Is 
\crv simpio and Is easily worked 

FrenoK Studiwa of Inowotloldva 
Wt already had ocioslon to mention some researches 
made in France upon applying Insecticides to plants 
and It is shown that special attention must be given 
so as to have a liquid which will wet the surfaces 
such as insects etc properly in order to be effective 
Tor use upon leaves of plants this U also true as 
the proper wetting increases the adherence and It 
thus favors the penetration of active matter such 
as copper salts into the leaves For Insoluble sub- 
stauces such as arsenate of lead or copper capNlary 
attraction gives a closer adherence, and this Is more 
durable Mors recently M O Qastlne shows that 
the wetting can be obuinfMj not onlf with eoaps. 
but also with the saponlnes which are better tbsn 
alkaline soape as they are not decomposed or pre¬ 
cipitated by certain bodice, so that they can be u—d 


where soluble soaps cannot be employed Numerous 
plants contain —ponlnee ench as Quillaya, Saponarta 
Nlelle and others An alcohol solntioa of Quillaya 
has been used for making emulsions of raodtclnal 
■ubstano— like resins or balms But there Is an 
Algerian ffnlt which contains A large amount of 
saponlne, and this Is the Saplndue, a tree cultivated 
for a long time past The fl—hy part of the fruit 
hu over 50 per cent of a —ponlne which Is vi^ 
solubls in water and alcohol Insecticide liquids can 
be made of It which give a very good adttarencs, also 
emulsions can be made without needing alc6hot« ahd 
the— are very stable He author prepared spe^ly 
different caaistons of tar oHt or crude peirolevro 
Theee oils are oflciatly preeorlbed in Italy fbr use 
in d—ironing an ineett of the smalt cochin—i i^nd 
which Is of Jmmiwe ortgfai and is very 4pUMperons 
(Dtasfds pehtatoha), It attaokk fmtt trees eC 
ent kindA ahd jUfh ttowerlng ptefs tn wlnt— tllMre 
are applied t jidr d—t^utaHM of tdr 
oU^ to a» to eet Oh the adnft itatph 
well pfoteffM ghd hard to penetyd)^ *1^ tnOaf 
Insects eris esidly kUled b^ I pt^ e«tft ^tetMeiis. 
However, ih spiu of 4h* Must thai ShSt % 
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iiM fdd»d to flavor the emuletoo auch ptodooU 
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^ The oU, however wlU deatroy the buda 
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ua the aoape leeaen tliu ijoIhououh nctiun of tho oila 
Ihe author made rood emulalona with Qulllaya and 
flaponarta, «to but the Algerian fruit la eapectally 
good A email quantity of tbe powder will emulalfy 
a large amount of tar oil and the emulalon la ao 
fine that it paaaea through Alter paper Under the 


mlciow o|H It r » nthlcr, niflW f npper wnU i ( »n lx. 
added to tar oil and {rude oil emulalona and this la 
excellent for uae agatnat the above InaettH and alao 
Apbidea aa well aa parasite giowtba Water Mi HIpih 
aoplndua powder 20 gramraea neutral ai otnto of 
copper 100 grammes 


£u|(enics and Genetics* 

‘'Good Breeding** and Its Sic(nificance 

By G ClarKe Nuttall 


Tns terms are new^the problema they stand for are 
M old aa Cain and Abel And yet It la well that the 
aomenclature should be of to^ay foi these terms 
represent the polnta of attack at which we of the pres 
ent with the latest weapons of modernity are attempt 
Ing to storm the hitherto Impregnable strongholds of 
the mysterious heritage of the children of men 

From tbe beginning of time such Questions as to 
why the son Is Ilka and yet unlike the father why and 
how It comes about he may have say his fatbei s hair 
with his mothers eyes and the diarader and per 
Bonaltty of a great uncle or yot more pturling why In 
a family marked by a strong unity of charactorlza* 
tlon one child may be strikingly dissimilar to all the 
rest have forced themselves with bewildering fasoln 
atlon upon all who have stood aside to consider for a 
moment our common humanity while the deeper prob 
lema of the inheritance of moral traits and defects 
and within what limits moving among hereditary in 
fluences free will can act are points that have jircssed 
upon the thinkers of mankind with an almost nnbear 
able burden Hence this present generation with Its 
mind set on keen sclentiflc inquiry was necessarily 
Imund to approach this illimitable field of research 
Into which explorers have as yet pierced so shoit a 
distance and It Is Interesting to note the two chief 
roads by which It Is setting out In Its quest the oiu 
road being known as the Tthigenic and the other as the 
Genetic 

Now Fiigonlcs (literally good breeding )—a term 
already familiar enough among a small and select 
school of thought but practically unknown to the com 
monallty at large—Is defined as the study of agencies 
tmder social control that may Improve or impair the 
racial qualities of the future generations either physic 
ally or mentally It Is the science which deals with 
all the Influences that tend to Impiovc the Inborn 
qualities of a race and Its aim is to Influence by 
every possible means the useful the sane In the fullest 
connotation of both mental and physltal health—in 
a word the classes In the community—to con 
tribute more than their proportion to the next genor 
atlon and^ Incidentally of course to discourage In 
every way tbe degenerate the unfit from perpetuat 
ing their weaknesses Obviously then there fa in 
Eugenics In addition to tbe ordinary study of the 
well worn problems of heredity a largo ethical ele* 
ment and It is this element this definite appeal to 
tbe common conscience to bring mural laws into a 
sphere hitherto singularly outside of them that 
stamps this science with tbe Impress of to-day It is 
this feature that is the special product of our time 
and we owe Its Inception to the genius of that vet 
eran student of human problems—Francis Galton 

Genstlci on the other hand contains no element of 
ethics per se within It for It Is purely an Inquiry 
Info the physiology of heredity and variation It 
examines the ultimate physical elements of life it 
records processes, U seeks to discover and tabulate 
the laws that govern them Good bad and Indifferent 
stocks are an alike In Us eyes, for all afford suitable 
material for research to the student of this science 
Genetics msrely cares bow things at they are hap¬ 
pen It carries no ideal other than the acquisition of 
knowledge before it Therefore while tbe aim of 
Hogenlca is the realUatton of an ideal in tho future 
the aim of Clenettcs is pure knowledge of facts In the 
present Genetics, therefore. Is the handmaid of 
ttuganlOB, for the Buganlst will take the facts that 
Gmtlos proTidee and use them la the furtherance of 
bts aims Curiously enough while Eugenics Is the 
qblW of a living scientist, the source of Inspiration of 
resent GeneUes is a dead monk~tbe Abbot Mendel 
of Brun He, working In his monastery garden fifty 
yesrs agn, was dead and forgotten for twenty years 
before Ms writings were toond but then so instinct 
with vitality were they that they had only to be 
plaoeA In suUshle sstt fot h veritable tree of knowb 
a new #el«De6 to nlftef ima tinr (train he 
h^ pWntod w naobtntiralr UfMjr retra before 

Setft, Sngeat(!f Nb 4 QitMlIai tothlbit phaies or 
Sfryottl' hltlwHo ttttdrwtrt «f (tnd renct one upon the 
h||ir ihr*MAt«4 aUrtUnKtr new eon 
iwfwd «(h into Olaonulon 


facts that had hecomo practically axiomatic In their 
aoteptance while Eugenics has placed In the moral 
sphere ronslderallotis that have hithnrtti btou re 
cel\«d as nature and therefore not to he qiies 
tioned lAst us then pass In review some of these 
phases 

Now It is absolutely amazing how callous the social 
consdente of the ordinary person has become upon 
the moral issues raised by Eugenics Even tbe most 
flagrant transgressions are (ondoned The following 
anecdote Is but a sample of general experience The 
present writer hod occasion to visit at times a small 
house where the door was alwa}B opened by a little 
household drudge of the poorest description A dwarf 
of poor mentality her Utk of Intolllgenre had a pp 
lUllar weirdness given it by an appalling squint 
One day she was misaing and an Inquiry after Eliza 
elicited the surprising information that she was mar 
ried An expression of dismay was met by the letort 
from her acquiescent mistress That It really did not 
matter for he was no better than she He proved 
to be a weak minded youth who could just pirn a 
Bfanty wage of lOs a week by blowing a chunh 
organ By this time Indignation was boiling over 
and a forcible leniark on the Iniquity of the mistress 
allowing MiKh a marriage was met by tho offended 
retort that It couldn t In no way be wrong for they 
were married In chunh And that was the last 
word What more could one say’ Not only are such 
marriages sanctioned by our common morality but 
they have actually* the blessing of Gml tailed down 
upon them by His appointed minister' And yet there 
IB not one decent minded person who If he will but 
stop and think It over does not turn in disgust from 
the very Idea of such a marriage 

It is to meet cases like thls^—^better and worse—and 
many similar problems that the Fugenlst Is setting 
himself to work for be has been converted to the 
fact that the law of Inheritance Is as Inevitable aa the 
law of gravity and moreover that psychical char 
m ters are Inherited just aa surely as physical A 
notable work In driving this fact home has been done 
of late by Karl Pearson who examined a large num 
her of children from the point of view of both physl 
cal and psychical characteristics Thus on one aide 
they were struflnlzcd as to their heritage for health 
oyo color ourllnesa of hair cephalic Index head 
length head breadth etc and on the other side for 
vivacity assertiveness introspection popularity con 
B( lentiousnesB and the general conclusion arrived at 
was that both physical and psychical characters In 
mm are inherited (within broad limits) in the same 
jnaitnft and uith the name int*n»ity Again with 
regard to Insanity and pathological defects generally 
tho same rule holds good—they are Inherited in pre 
cisely the same manner as are the physical and 
psychical characters 

Now since we are shown to Inherit our parents 
consrientlousneBS shyness and ability even as we in 
herlt their stature forearm and span the Bugenist 
goes a step further and points out that when we 
come to the bedrock of things all moral health Tike 
physical health all goodness probity capacity and 
tbe like together with eyes and hair and stature are 
an Inheritance— Bred not created A question of 
breeding not pedagogics Of course If the germs 
are there to begin with they can be quickened by re¬ 
ligion encouraged by environment and directed by 
all the wonderful resources of education moreover 
the will Is free to stimulate or stifle ss the man de¬ 
sires but nevertheless tbe main contention la that no 
amount of moral effort no excellence In teaching, 
will evolve what Is not there—The creature Is not 
made but born 

Since qualities (or no-qualltlee-at all) of the In 
tellect come under the same ruling the Eugenlst rhal 
tenges some of the latest of our philanthropic move 
menu For Instance the efforts now being made to 
deal with the slightly defletent—both morally and 
mentally—the attempt to screw them up to the normal 
and keep them there—^heartbreaking work for all 
engaged upon it— is work which. It Is pointed out 
Is not only useless but positively harmful In the 
past the weak and unfit were allowed to go to the 
wall* trampled out of axistetme, tbe lunario treated 


as a criminal and the survival of tht fittest was th 
only law Then tanu a revulsion agaiust th( ui Ua 
and unreason of It nil a bight r ethltal slant! iid w is 
set tbe law of kindness nssertfd itstlf and tin wtak 
the unfit the Insane were piolccted hut the mov 
ment went too far-It o or leaps list If and faliw on 
the other side for it btgan (o form tlossts iindt i 
spet ially trained leathtrs with the express oltit t tf 
dragging up the feeble peoph so that tli(\ on Id 
enter on Ijetter terms in tiie ratn of lift nt i but 
alas' never trulv comptti for fnmi the onts t tin \ 
art fort doomed to ulUmatt failure and tiu ouis bns 
been fttiewn with the iUstarrfd wnckige NO tin 
Eugenlst insists that On weak and defi(tl\< nu not 
to be dealt with In sneh a way That toi tlu Aw 
best Years of theli lives whrn ihtir (spacitlts um at 
their highest they mav be able to Iok uI mg not tr o 
iimotdy behind the aveiage folk an I tbus ( iin ii pit 
tance and meanwhile ttu Idf i tally 1 av n 1 \ 

of equally unhealthy rqusllv d( fl b nt blllttn to 
tho nation riipse elasst s I ins philautht»pv Is 
socially unsound and immoial If that Is whit It d(«s 
Pity and help the weak bill unifinbtr that it Is i 
national evil when an> (harltable or s k 1 il Itisl Itn 
tlon I Hows tho indt finite in n HI pi b \t Ion of tin unfit 
In mind and body savs M goi Hoimul Darwin In 
stead tht 1 iigeiiist nigrs tiust (fforts sliould siini ]\ 
aim at seimrating out of tin viist nuiniwt of school 
thildren those who an dlstinitly b low tht nmnnil 
In Intelligente distlintly larking In moi il st ns 
and after eaufiil t onsIUeiatlon ovei a p i iod t f tiiin 
place those Judgt d untbslrablt on ont Hub pa\ing 
The strain from thesi poor thibhin sb ill in vep 
vitiate the stream of our national lift the di r,ni 
fraiy the iwllution they rxlilblt sball as far ns tln\ 
are conrerned die with finiu Thy shall not b 
treated as if they wore rtaponsilde foi tli li d< fl 
< lent les their lives shall be umdf hapi»\ but tht v 
shall run undt r doflnlte dlwlpllne and within tb finite 
liounds they shall have as It were tho fn dom of a 
largt and pUasant gardt n which is howl^n shut off 
from the outer world by an impregnable feme In 
several parts of the country thf 1 ugt nn sph it Is 
providing little homos upon these lints In on re 
cently visited l>\ the writer tin re writ ibmt a 
dozen girls all of whom wt re defective and \tt not 
one of whom was bid t nough fu an Jisvlnni In mi 
ordinary way am h a girl would have livel nt Iionn 
supported or half starved nn tho case might b tht 
dnidgt of the house the butt of tbost arouii I i 
trouble to relatives a misfry to heist If with tb 
almost luevitnhle lesnlt of ovtuluallv Itinliiig in tin 
maternitv ward d thi workhouse ainl inotl r i t bil ! 
brought into tht woild to 'xnv on Hi lurltaM (f 
misery sin and (kficllvt nesH Hut btie in inn\ 
side they wt re In a happy bomt with slnipb tasks 
and gamoB t he< rf ul pit tures and tlic sliiiplt si but 
brightest surroundings all diicrtel b\ a fliin bni 
kindly matron—prisoners indted in oin st ns luK 
priflonors with no sense of bondagt no 1 mIh f r 
freedom And tho State is the gulnr r foi tlu I i pin 
off of a dlstased limb from tin iommunlty I h 
poison flow la checked 

It is confidently asserted that ftoblo nilndt dm i-s 
could be prat tit ally stamped out In two ctntiili ns 
If the State rlgoiously determined to cheek tin p i » 
nial flow of the strain of the unfit into our iiaHotnl 
life Tho cost of establishing homes feir tin f Md 
minded throughout the countri Is of An demurred to 
but granted that it Is great would it not jiav a hun 
dredfold in the end’ And Indeed it is rath* r n 
rearrangement than an Inerease of expendlluie tbit 
la needed for pinttlcally all these (ages tome iiinn 
the Poe>r Rates in the long run w hen pan nts or 
relatives die They cannot support themselves an 
there is In addition the double heritage from thos 
years of freedom of children to follow their parents 
for on an average eaeh degenerate has one e^hlld as 
degenerate as himself or herself and otheis in wlntn 
the taint Is latent but liable to appear in a suumiI 
Ing generation The taint of degenerat v In our 
population Is now alarmingly great and thieatuis to 
Increase Indefinitely under our present policy of eu 
couragtng the unfit So that the Eugenic Cdmailon 
Society lately formed to call attuntlon to thUi most 
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prcHfiliiK nuoul))) iB In llto foicfrout of reform move 
lilt nlH of tl c day lu attempting to met t tbat great 
1 ) (I B hot I lalnly foi ih In the report of the Fbys 
l(al Deterioration Committee, when In 1904 it 
utatod I ho committee are impresiod with the con 
vi ttoii that Bome general educative impulM la In 
Ti iuorl which nhall bring home to the community at 
large the gravity of the luue 1 e physical deteriora 
ttou and the extent to wht h It U within Individual 
ofT^rt to promote an 1 make effective the conclusturui 
of expert opinion 

One thing Is certain the ordinary man and woman 
of today Is In a fools paradise with regard to this 
question Tl cy contentedly pass It by as not con 
cernlng them at all as not quite nice for their 
consIderaMon And yet at this moment our country 
1b at a most critical time It Is an open secret that 
th InL 11 tually strong the best of our national life 
are not adding tholr full quota to posterity they 
hang back from the responsibility they shrink from 
the prtsBure of adjusting ways and means Tor 
the last forty vears says a student of the subject 
the Intellertual clasnes of the nation enervated by 
wealth or by h ve of pleasure or following an erro* 
neu IS standard c f llfu have ceased to give us a due 
proportion of the men we want to carry on the over 
growing work of our empire to battle in the foro- 
ranks of the over Intensified struggle of nations 
On the other hand the degenerates the feeble the 
hangers-on of the strong fostered by false sentiment 
are ailing more than their due share thus intensl 
fving tie llscrepancy and — The ultimate result Is 
in no doubt We have two groups in the community 
one parasitic to the other The latter thinks of to¬ 
rn rrow and Is (hlldlees the former takes no thought 
and multiplies It can only end as the case so often 
ends the parasite will kill Its host and so ends the 
talo for both alike 

If then rugenics the Influencing of the hereditary 
f>rces that are molding our national life Is to-day 
of s j h primary Importance all knowledge which 
can help In this great work Is of no less Importance 
as has already been pointed out and Genetics Is 
far and away its most serviceable handmaid In a 
sengf Genetics represents the material slife of the 
question It attempts to show precisely how powers 
and fu iltUs are trnaniltted what cells are engaged 
what )h>Bltal elements carry the Inheritable prop¬ 
erties from generation to generation 

Already Mendollsm—and Genetics today Is largely 
Mendellan lu Its lines of work—has brought some 
striking facts to our knowledge For instance It 
has absolulely revolutlonhed our Idea of what is 
known as purebred Now In pro Mendellan days 
our con option of a puro-bred individual was one 
who was descended from a 1 mg line of ancestors 
all of whom were of the same type and as a conse- 
quen(e of which the Individual In question more 
or less nearly approached It But now w# know 
that purity of typo In no way essentially depends 
upon continued selection In certain cases a pure 
bred Individual may result from parents both of 
whom are crossbred whi h Is a paradox and 
moreover tbat the descendants of these Individuals 
will be absolutely ^ure bred henceforward for all 
time as long as no new element Is Introduced later 
How this (un happen must be sought for in that 
wonderful diecovery of the segregation of gametes 
which Is Mendel s priceless legacy to the world It 
Is not the place In this short paper to go Into 
the technicalities of Mendellan hypolheBls but the 
underlying idea may be roughly summarized as 
follows 

Each Individual is made up of a large number of 
distlnft characters contributed from two sources 1 e 
from its two parents In respect to any of which he 
may have received two similar portions or two dls 
similar portions one from each parent But one 

or other of the parents may be lacking In some of 
the characters In whuh case he will receive a char¬ 
acter from one parent and nothing corresponding 
to It from the other either like or unlike Further 
to use an Irishism any particular character may 
be absent In both parents and therefore necessarily 
represented in the offspring also by its absence Now 
the offspring will be purebred for any character 
If It recolvcs It alike from both parents or does not 
roiclvo It at all It will be cross-bred If It receives 
It unlike from both porents or receives It only from 
n o parent and not from the other If neither 
p ir 11 posscHses a certain factor at all then none 

f tl e offspring will have it if both parents have 

i( th n all the children will have It if one {MVg&r 
has t and the other hns not then on an aterage half 
tho fft lily will have It and haU^ without It 

A second most impoilant fact that Mendellsm has 
lately pointed out Is that It Is in the necond genera 
flon from the parent the grandchildren so to speak 
—in '#bich we must look for the possibilities that 
may result from croes breeding There all typos pos* 

slbls from that particular rroes will be found It 

ha# hotn ignorance of this law that haj boon ebiofly 


respOQslbld In the pggt for th* disappointmenU ol 
brooders of both animals and plants 
Again all sorts of Intoreatlng sidelights are beinf 
thrown upon our knowMffa of biology* such as* for 
Instanco that in the flowers of oertaln stoeks the 
pollen—the male elsmsnb—is all of one typo, while 
the egg cells—the female element^-^oarry either the 
quality of doubleneSB or that of singleness Then too 
la the question of the nature of sex the interesting 
suggestion Is now put forward tbat the quality of 
femaleness it a definite Mendellan factor following 
ordinary Mendellan rules, while 'maleness is a con 
dltlon due to the absence of this quality 
Although so far Genetic conclusions have been 
principally based upon research confined to the 
realms of plants and the lower animals owing to the 
difficulty of treating human subjects and the length 
of time observation required In their cases yet sun 
dry successful excursions have been made into human 
affairs and the descent of certain abnormalities and 
defects has been brought under law Of the law of 
transmission of normal qualities little Is yet proved 
or In fact attempted Eye coloration is one quality 
however that has recently been successfully dealt 
with Here It has been shown tbat parents whose 
eyes are without any brown pigment at all i e blue 
or gray eyes can only band oA to their children 
blue or gray eyes while those parents who have any 
brown pigment in their eyes may hand on to their 
children both brown eyes and eyes without it namely, 
blue or gray But even If progress has not yet gone 
far at any rate sufficient has been done to show that 
man can control bis heritage far more effectually than 
he dared once to suppose 

The Fugenists and the Mendellans do not In these 
early days always see eye to eye in their statistics 
or in the whole of their policy Thus Prof Bateson, 
one of the leading Mendellans of the day believes 
that while the elimination of the hopelessly unfit is 
a reasonable and prudent policy for society to adopt 
any attempt to distinguish oertaln strains as superior 
and to give special encouragement to them would 
probably fail to accomplish the object proposed and 
must certainly bo unsafe and referring to some of 
the Eugenic ideas already set forth earlier In this 
article he continues Their proposals are directed 
In the belief that society is more likely to accept a 
1 oslttve plan for the encouragement of the fit than 
negative Interference for the restraint of the unlit 
Genetic science gives no clear sanction to 

these proposals Still he Joins issue with them in 
that Bome serious physical and mental defects 
almost certainly also some morbid diatheses and 
some of tho forma of vice and criminality could be 
eradicated If society so determined And tbat 
Genetic science must certainly lead to new concep¬ 
tions of Justice 

But in the present embryo state of both Eugenics 
and Genetics unanimity is not to be expected and 
definite dogma is impossible and indeed undesirable 
But the upshot of the whole matter at the present 
time Is that Genetics is working—and apparently 
along BuccesBful lines—to bflng law and order Into 
the inchoate mass of the facts of heredity while 
Eugenics is striving to lead man to use his con 
science as well as his Intellect In dealing with hts 
knowledge 


A Cr«ftt Carman Danr«|(e 
There Is being built in Germany a great barrage 
whlih forms a storage lake of very extended area in 
order to supply tho new Rblne-Weser canal especially 
the section of the canal leading from the Emi to the 
Weser stream However as the canal takes a large 
supply from the Weser and It is desired not to 
interfere with navigation on the stream on that 
account an extra supply is needed so as to come 
into use to bring up the level of the Weser during 
low water stage and give the needed flow for the 
canal A great barrage is to be erected across tho 
valley of the Eder so as to store up the water due 
to the winter freshets of this latter stream It la 
known as the Waldeck Barrage and the artlflclal lako 
thus formed will drain off a basin of over 14 000 
square kilometers (5 406 square miles) The lake 
will extend Cor about fifteen miles above the barrage 
Three vlUagoe will disappear and will be submerged 
under the lake Its surface will be 1 200 hectares 
(9 966 acres) and it will contain no less than 202 000 
000 cubic meters (264 196 800 cubic yards) The re¬ 
taining wall is to be 48 6 meters above foundations 
and Is built of stone On the upstream side there 
will be a protecting sole of reinforced concrete in 
order to prevent leakage of water nnder the dam 
The concrete work will gC down below bed rock and 
thus cover over the Junction of the dam with the 
rock bottom. On the same side there will be applied 
a three-toot clay flooring over the snrfacs of the vaBsy 
for a distance of 100 feet The total ^lume of the 
masonry work is 300 000 enhic meters (192,370 oublc 
yards), and t^ cost of the woHc is estimated at 
16,500,000 at a low estliiMiti, 


SttgtSkwwrlsmt Mwtwe 

U Is pfauBfid to afie ahont 70,090 hoia ej y&w9)r 
two large hydraullo plapta whkdi airw to he Meded Hr 
the Bondi of BwitseHlehd, not far firom thd ttaJh# 
frontier Thte win rank emend Che large power J^atrt 
ente^riiae in Buroipe U irtU be remembered Chat 
the great Brosio hydraalie plant is located in this 
region A Swiss company is plani^ng the work and 
it la propoeed to use the Landwasser and Albula 
streams with the turbine stations d^ted at Fllisur 
and Bergnn 

fieperaUen of Oil fros^ Oondenser Water by 
Sleotroljsls^The condenser water of steam engines 
always contains more or less lubricating oil which 
Is too valuable to be thrown away This oil can be 
recovered by tbe Davis-Perret process in which the 
very stable cmiujslon which the oil forms with tho 
water is electrolyzed with iron electrodes, after the 
addition of sodium carbonate In these conditions i 
basic iron salt is formed which envelops and pr^ 
cipltates the oil globules which are then removed 
by filtration Ellis finds that the addition of col 
loldal oxide of Iron to the condeDser water produces 
tbe same result The Davls-Perret separator Is useful 
for clarifying all liquids whloh ore turbid owing to 
the presence of colloidal or emulsified Substances 

Fern Bngines—The agricultural commission of 
the French Automobile Club holds a concourse every 
six years and gives prizes to cultivators who make 
the beet use of gasoline motors for farm work It Is 
especially desired to encourage small plants which are 
mounted by tbe farmer himself and show an Ingenious 
use of the motors M Tvonnet Thovareck received 
the first prize for a very well designed plant where 
a horse-power motor can drive no less than nine 
farm devices such as straw cutter root cutter crusher 
grindstone circular saw well pump betides various 
dairy maoblnes. All these are in the same building 
and are belted to different countershafts This gives 
him $600 yearly saving M Thlebaut uses a second 
hand tricycle motor for a thresher and other devices 
For plants of this kind the commission awarded six 
teen medals or cosh prizes 

Tbe Art of FelUag Ohlmaeys —An Interesting 
method of fell Ing lofty chimneys Is practised in 
England The originator of this method a Mqn 
Chester man Is credited with having felled without 
accident more than 100 chimneys which for one 
reason or another had become useless Sotne of these 
were from 200 to 260 feet in height The method 
consists in removing the stones or brick near the 
foot of the chimney and substituting an underpinning 
of wood which is afterward set on Are About two 
thirds of the area of the base Is removed up to a 
height of 5 or 6 feet so that moet of the weight 
rests upon the underpinning Experience has shown 
that when the work Is properly done the chimney 
leans slightly toward the side where tbe underpinning 
is inserted and when a slight crack appears In the 
masonry on the opposite side the time has come for 
the fire to be applied As tho chimney falls It par 
tlally telescopes In consequence of the shock produced 
by dropping into the void left by the burned tlmbeis 


exploration* in Chaldoa 

Ck>MMANOA\T C^Boa hss boon exploring the site of 
the ancient city of Strpourla in Chaldea, and found 
remains of buildings and various objects which go 
bock before the founding of Babylon The port 
which he uncovered consists of different kinds of 
constructions which were of practical usefulness 
such as granaries and like storehouses Water 
from wells was brought to vartous places by 
culverts built of brick and went Into a number of 
^ins for industrial use A somewhat unusual find 
among the storehouses was a large collection of dried 
fish these being of large stse The skeletons of the 
fish and their scales are still to be seen On the spot 
were found many stamped baked clay tablets and 
among these were storehonse aooountt whkh shewed 
that tbe fish like many other products represented 
tribute paid to tbe King's tressnry by various tribes 
tbeee being under the control of the <^ueea • intendont 
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Ah of Forcing 

WUtowii 

im«r «riUofr grqnr^ can not always find a food 
teavltM Jt6t dtMMi DwM r<Mbi ahd aira tharatore 
cUtgad to pool tfatftt iB aiw To do #0 raaoirea oon 
aMmbLo work dfirlng the opHnf montha when otkor 
work on the faraa la plentiful and labor to scarce If 
a i^Wer bat a larto willow plantation and wlsbot 
to palt k1» roda la tap he la obliged to emplor an nn 
ntuallr large force and pay them higher wages thdn 
they ooidd get elsewhere, In order to 
^Kmtptote the work by the firet of June 
Dr be may erect a forcing houee hire 
fewer men pay leag wagee commence 
to peel about the first of January 
Which will give liim plenty of time to 
complete the Job before the other work 
dn the farm begins 

Messrs liOhrlg A Odenwald of Baltl 
more Maryland erected a building In 
whldi thetr willow rods are forced to 
aprout during the winter montha at a 
time when they are peeled in sap Tbe 
main buildings are located at Laurel 
Mliryland where the firm owns a BO 
acre plantation The largest building 
Is about 100 feet long 40 feet wld** 
and 2 stories high The location of 
the plant la excellent being close to 
the station ^of 4ha Pennsylvania Rail 
road where the peeled rods can be 
placed pn board the oars and shipped to 
thetf biMket and furniture factories In 
Baltimore The owners who have been 


experimenting for nearly eight years have finally 
demonstrated thit this method of treating basket wll 
low roda is an entlra success They are able to bar 
vest and to peel their entire crop by the end of March 
which Is the time when other willow growers com 
menoe to cut their rods The operation has been 
actively going on wHh about 40 hande elnce the firet 
of January *We have the only plant of Its kind In 
America and save a good deal of time and money 
Mr Lofarig said One of the greatest advantages of 
this artificial method over that of the natural method 


of preparing the rods for peeling Is the fact that the 
work ;can be done during the winter months when 
labor U cheap and plentiful 
Ordinarily willows are harvested in March tied la 
bundles about a foot In diameter and set butt end 
down In running water about 4 or 6 Inches deep They 
are left in this position until the sap commences to 
flow when they are ready for peeling This ustially 
lasts from April IGth to about the first of June In 
stead however of having only a n nnth or six weeks 
at most In which to do this work Mr lx>hrlg has 
over five mon be t me To erect a 
suitable b tiding and to equip It for 
work a lxj enslvo but the farmer who 
has 10 a os or more of willows would 
find t profltal le to i t pa for log 
louse Ihe 1 d g sh Id be so con 
str ted that e p y square foot raav be 
tlllxel t he best ad antage Tie 
best res Its an be a ta n d only if tbe 
conditions with n he p ant are pb 
favorable as t ose d ring the bes 
growing on I i s n ts de f e h ng 
of first nporta s te maxi nun 
amount of gh a 1 1 eat fr 1 e su 
and seodtl t irfr gbelor 
p wM 1 si 0 I DHtst r II fer 
1 e 8 il abo t n 1 es dee nde Inl I 

with a IB abifl on te floor 

The so I ns le kept tl or ghl> sat 
rated with wa er The pit m st le 
BUppliei w h water at one end wl 
a runoff at tbe other so that the soil 
annot turn so r or he water bee me 
stagnant 
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lh« forclOK room In the bulhUng here illuetnUw] 
laces south with a view to derive u mncb light gnd 
beat from the sun as poulble and to protect U 
aKaJmir thf (old north winds To the north of the 
forcing room U the peeling room and to the west 
the boiler room The drying room Is Immediatel^p 
aoove the boiler room A building of this kind is 
kept BH low as possible for the purpose of saving in 
heat The peeling room however U as high or 
higher than any ordinary working room In Oermanv 
Ibi forcing lioiiseB are provided with glase roofs 
which are tonslrtered a groat Improvemeni over the 
kind here ahown A glass roof slightly slanting 
would undnuMedly add to the sue tees of the plant 
efliieclally If provisions w*re made to lover U with a 
poor (ondmtor of heat during the coldest nights of 
the season to prevent chilling the sensitive young 
shoots Ihe Hpocifleations for a building of this kind 
arc determined by the amount of willows to be treated 
as well as by the local conditions and conveniences at 
hand The steam required to boat the plant may be 
drawn from the oxbaiist pipes of breweries, cream 
1 rlcH or grist mills and under such condltlone the 
building and equipment would naturally take on n 
shape and arrangement according to conditions 
An attempt will be made here to give a few farts 
helpful In planning a forrlng house and equipping It 
properly The forrlng room Is the most Important 
one and the ilse of the other rooms is dependent 
upon this one Sinte the basket wlUow plant by na 


ture rpquires gt least wee^Lp df ropi. U Ik ugkMk td 
pimes the rods Into tb# |prof)^Lfpoa 

and U is befttr kiot t» 4oi tl|t M 

of January one Aktigt fot ooUbbt qm jnara tMi Dour 
months to aooomplsh la^ ^ WtOgws oodlugnos 
to sprout In tbe open w pMy aa when Utre 

will be no need of adhifqtlng Ihaib any longer to prtt 
Acial heat 

one bundle of vrlUova a foot in dlstnetor reqilires 
a square foot of standing room and must remain in 
this position for at least two weeks before tka rods 
are ready tor peelini Two bnadjes can be toreed 
each month on one square foot and during four 
months from the first of January to the end of April 
It will be possible to sprout eight bundles* It It best 
to select only the short and medium grado rods to he 
treated In this way because the long rods sprout much 
quicker in the open and labor can be secured more 
readily during the spring tor peeling lopg rods than 
for tbe short ones The small rods require more 
cam in peeling so as not to split them and there is 
more time during the winter to take caution In this 
respnet than during th« busy season In spring I^eis 
room is also required for peeling the short rods than 
for the longer ones which may he peeled in the opm 
during the spring months 

One bundle of short and middle slsed rods weigh 
approximately 33 pounds and during four months It 
will be possible to sprout about 264 pounds of green 
rods which wlU yield about 66 pounds of dried Sap 




.-jssr- 

Mka OKU ghrWti■!# rrWirfr 

hkt In 

aaggoitHhs mt Imi gottnda. Wp 

of gr^ ro^ tegbtfn a sgg^ ^ ttt ntoam M 

la the forcing reont liroe thcMm p<mn4i^ gf iliy 
peeled tods ta an average yield one ean enpeo^ ft^ 
an acre of willows Since nne acre reqvlree 
feet tn the fSoi^pg room a i04cre ptastatlon cm fOf 
a pit 6 by 60 feet, or 460 squara heet t 

Tbe apace required by one^ man la tbe pedl^ room 
Is about 40 square feet, which has beeo fbonf ^ hi 
the best under all practical oondUlona. IX oa^iMSea 
to save in space required for peeling be can ^ so by 
having a night force at work. When only baU the 
apace Is needed. The boiler room must be tafgs 
enough for a boUer with a 160-gallon capacity and the 
neceseary room around the boUer for tbe storage of 
cogl and wood A room 10 by 14 feet wlU be large 
enough for a boiler of the above named ospaclty tyhe 
drying room muai be about 6 feet wide 10 fee| hmg 
and about 7 feet high to dry the rods of a 10-acre 
plantation This room must have a rack 6 feet wide^ 
10 feet long and 7 feet high which will he iargs 
enough to bold all the willows 10 or 16 men can peel 
In a day 
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The Justification of the Darwinian Theory 
By August Weismann 
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In bU hU dpttrlpUons ot what he saw hli kern ap 
preoiatton of the beauty and grandeur of nature are 
manifest Thua he writes from Bahta on tbe drst dav 
of bis arrival In South America The day has passed 
delightfully Delight Itself however Is a weak term 
to express the feelings of a naturalist who for the 
first time has wandered by himself In a Braxlllon 
forest The elegante of the grasses the novelty of 
tbe paraetlcal plants the beauty of the flowers the 
glossy green of the foliage but above all the general 
luxuriance of the vegetation filled me with admlra 
lion A most paradoxical mixture of sound and sll 
ence pervades the shady parts of the wood The noise 
from the Insects Is so loud that It may be heard even 
In a vessel anchored several hundred yards from the 
shore yet within the recesses of the forest a uni 
versal silence appears to reign To a person fond of 
natural history such a day as this brings with it a 
deeper pleasure than he can over hope to experience 
again (p 4 1884 ed ) 

Not less delightful are bis descriptions of tbe mon 
otonous and almost endless plains ot Patagonia and 
the Plata River over ^hlch accompanied by 
Oaucho Indians he rode for many davs or his ac 
count of the wild mountain scenery jlf Tlerra del 
Fuego with lU gloomy eveyfipr^en wood# broken Into 
by deep Inlets and bays In'^wbUh whales disported 
themselves and Its mountains wbc»e dark cloud laden 
summits are swept by the most violent storms A 
different plcluro Is called up by Darwin s description 
of his ascent from the Vale of Paradise (Val 
paralso) up tbe Cordilleras to a height of 13 000 feet 
and the view from there down upon the toast regU n 
and the Pacific Ocean far beneath him And how 
many other passages might be cited* 

He cared however not only for what was beautiful 
but for what wag most Interesting from a scientific 
point of view Thus he discovered tn a pass in the 
Cordilleras a stratum of fossil shells a proof that 
this place was at one time a pari of the sea floor and 
that therefore It bad been raised tn the course of ages 
more than 13 000 feet 

His Journal contains a wealth of observations about 
jilants and animals as well as about man and many 
detailed accounts of the geological structure of the 
u\intrlea visited We see how well his Cambridge 
studies and the excursions he made there bad pre- 
pnnd him for this work 

1 <aniiot enter Into any details of his observations 
but I must at lease mention those which deal with 
the farts that led him gradually to change hU prevl 
oils views 111 regard to the nature and origin of 
species 

When he first began his explorations In South 


• An sddtMB d«lhr«p>d it th« TTnlmulty of Freiburt on th« ooeaaUm of 
h« Cwtmsry of tHuwln RsprinUd from Ihs Ckmtmpontnt H os«*w 


America he was as he expressly says still completely 
under tbe Influence of the dogma of the creation of 
species once for ail and their Immutkbillty and he 
regarded It as unassailable But very soon he was 
struck by certain facts which seemed to him dlf 
ficult to reconitie with this dogma and these in 
creased in number in the course of his Journey, till 
final y they led him to the conviction that the old po¬ 
sition was untenable and that the organic world had 
not been created Immutable but bad slowly evolved 

I select two of these phenomena first the occur 
rence of tbe fossil remains of gigantic mammals In the 
diluvial strata of the great plains of La Plata and 
Patagonia Darwin found a gigantic armadillo 
(Doxvpvs ffigoM) and he was led to ask how It hap¬ 
pened that small armadillos now llye in South 
America whereas they do not occur either living or 
fossil anywhere else In the world The ansirer was 
easy If H was possible to assume that the present 
day species were descended from the diluvial forms 
or from other smaller still undiscovered forms from 
the same period But he was especially Impressed by 
the fauna and flora of tbe Galapagos Islands which 
lie under the equator 6l>0 nautical miles to the west 
of the South American coast 

On these isolated and comparatively barren volcatilc 
islands there live many animals which could not flif] 
to arrest the attention of tbe naturallst--1and birds 
which are like those of the neighboring continent, and 
those of purely American type yet are not Identical 
blit closely related aperies Most of them are so- 
called endemic species that la species which occur 
In no other part of the world This was striking 
enough but the matter proved even more remark 
able on closer Investigation for several of tbe fifteen 
Islands of which the archipelago consists posseu 
Aperies of the same genus peculiar to themselves— 
mocking thrushes for instance which are represented 
In the other islands by similar bpt not identical 
species 

What inference Is pooelble from these facts ex 
cept that, at some earlier period bird migrants from 
the neighboring continent had landed on these vol 
canto Islands and in the course of thousands of years 
had varied that is to say bad become distinct spsoiss 
on each Island r 

These and other phenomena arquied in Darwin's 
mind the Idea of evolution, and b* resolved to dovoto 
his attention to this problem after ho returned home 
for he was persuaded that ho could attain to certainty 
In regard to tt by patiently collecting faets Thus he 
set himself the task of his tlfie ft msy be well to 
Inquire hero whether or to what extent, parwfn had 
tiken over the Idea of evolution ttom his predeoiiiPri 
at the beginning of the centmt; and e^isotaUy from 
his grandfather, Erasmus. It fs esrtaNi thst at •!» 
tseu hs had read the ^^SoonooUa,*^ and that he 


mired It He i elates In his autoblogrspby that, dur 
Ing his student days in Edinburgh Dr Grant, afte^ 
ward a professor at University College, London, 
spoke to him In the course of a walk in the poet 
enthusUstic manner of Lamarck and hts vt^wk on 
evolution Darwin listened to these views with In 
terest, but was in no way Impressed dr convinced by 
them The same is true of the 'Zoonomia, and when 
he re-read it fifteen years later he was disappointed 
In It ^be proportion of speouUtlon being so IVie to 
the facts given (p 36) 

Thus Darwin was quite famUlar with the views of 
his grandfather and of Lamarck, but it wss not these 
that Incited him to follow In tbe same patba, it was 
rather his own oheervattous of nature that led him 
to abandon bis old optnlons and It was onijr after 
long years of tnyeetigatlon study and doubt lhat he 
gained aufiBoient certainty to venture on giving bis 
Ideas to the world 

I must refrain from saying more about this jour 
nay whioh^was so fruitful for t^grwin and 

for science the two grenps of of whlofa^I have 
spoken were ^updc^ibtedk jAedlstve in their ^teet on 
Wa conception of nature. ^iP|wn<pber>v j(^ with a 
wealth of great impresetons and rleh experiences In 
all the doonkiB of nniqral sdpice hit trad con 
oentrated du the njatw Idea of eyoJInMon, DnnHn re^ 
turned to his fatherland after an absence of five 
years 


Tgro yfipcs alter htp pqtra ^ igatried bpnght tfie 
estate of Down, in the county of Kent, and retired 
there to spend the whole of the rest of his life In 


constant work but also tu constant feUowshlp and 
personal touch with the most prominent naturalists of 
the day, who Were readily lujoesslfate to Loudon. B[e 
gradually came to hnve oorregpendance ate with 
many naturaliata^ oihqr oountrtfg. 

Hli ^ehlsf pteasKire W ceimtabt qooupatten'* was 
his wor^c, whh*, some^iiW even enalded hip to ter- 
get tiw daUy dtepKfort h4mh,ar|iteh;hiu 

been bad aver teaoS'Ma^de^ Pt6m the vetr^ 


ginning of the wsyagr ^ ffipa abvere 

and persistent eearibhiMte ifkl W hgd 

apparently sudrad. lagthig «or In pla ante 

biography he oftai^ tpeOg o< hehw rate te ^ 
because of i^nra and gemettpes tet |aya 

sxtd we^ and no atte ooMte two ywm 
from tbfa eara ^ 


m demtng ^ to ^ « fr upprate pt ra.te 
spenk efr au ra h^pev^ vniomiMi ^ petbtMfi# 
the oourpe eh to Ute^ the frmt lieite to toto ^ 
hia vsfto '•skrteufi tetetot totetoto toLi 

iirafhtor^ tobrltob^oe^ 7^^' 

to tm ttorae fi ihd bam bstohl fto to bfr 
teO^ad ateto ^ frgoon Tsefr, hiMI ton toto hdiu 
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«iai!|^ mntffi iw)«alM<| CbM th* proAoM oould 

Switf jf - **^_***y »^ !«»«•• l!v, 

WlRW 9W™ II* tlwrefer* tbiit m fl^cnlar 

■tfWW*^ ^ tfc* O0e*m flotti* mttit hw played n t»rt 
jwtWik PM dtt^y nplAint In tb« mo«t 

iMwflW the detail* 0 t th* itractnm of an atoll 
1^ St ia* bwtt MuSantly oorroboratad by latar In 
^r*ptta*tlot)at ttipaoiany by borincp on pne of th« 
i#UI tba tbaory U now a permanent poaBesafcm 
*f Aftar tb« completion of tbli volume he 

Worked for yean at tbe rich material be bad 
bfoofbt from tbe coaat of Chile of that remarkable 
iroap of aedentary cruetaceana tb^ Clrrtnedea am ally 
khowo ai barparles and acorn sh«l*a Two thick voi 
omei on tbla aubjeet appeared In ISfil and later two 
Dthar t^darto volumea on foaall apeoleg of tbe tame 
cronp Sven here In tbla apparently dry and purely 
ay*tematlc province tbe true aplrlt of tbe tnveatlgator 
r*y*a?ed itaelf for be did not neglaot wbat waa unln 
tetllflble to biro and therefore Inconvenient for hie 
ttieory bat devoted the moat peraietent attention to 
Obicnre polnta until he bad found a aolutlon of the 
diAcnlty Thaa be diacovered that within tbe gro ip 
there are apeclea wfalcb like all Olriipedea are benna 
phroditc but which poaaeaa In addition email degener 
ato-looklng malea of different atnicture attached ae 
paraaltea to the hermanbrodlte anlmala ft la how 
over only In our own day that It baa become poaalble 
to nnderatand the deeper etgnlOcance of tbla Important 
dfaoovcry 

In addition to theae apectal plecea of wprk Darwin 
collected with untiring energy facta which haH anv 
beating on the theory of traiitmutation having h^un 
Ip 1887 Joat after bla return to blngland a iM'ya 
collecting notebook In which he entered all the jfacta 
referring to the variability of anlmala and plante In 
particular of tboae which are under fhe care of man 
By means of printed llata of quegflopa of converaatlpna 
with expert breedera of antm^Ja and j^anta jud 9 f 
wide reading in booka and Jouruala he aoughMo lay 
tbe foundation of fact which he reouJred In order to 
attain to cleameia In regard to the auppoafni trans 
formation of organUma 

He waa very soon led to the conviction that th 
eaaentiat factor In the artlfldal modlflcatton of an 
animal or plant form waa selection for breeding B t 
how could such selection take place in free nature? 
For a long time he was unable to find the answer to 
this question until chance made him acquainted with 
the work of the economist Malthns on Population 
and the ideas developed In this book auggeeted to him 
tbe aolutlon of the problem Malthua ahowed that 
the human population raultlptied much more rapidly 
than the means of subsistence could increase and that 
therefore rataatrophea must occur from time to time 
to diminish the excessive number of human beings 
Darwin said to himself that In the rest of nature 
among otber forma of life also an enormous number 
of individuals must perlsb since all that were born 
could not survive and sinte tbe greater part of a 
species furnishes food for soms other species Thus 
tbe ceaseless stiuggle for existence became clear 
to him and suggested the question whether it was 
merely a matter of chance which of the many born 
sbouM survive and which should perish He con 
cludod that the answer to this question waa evidently 
that favorable variations would have more proa{>e<t 
of survival tban unfavorable and thus he discovered 


the pribcfpJe of natural selttHon—that the principle 
at so simple and so powerful whlpb alone enables 
ha td nudarttand the trabsmutatton of organisms In 
adaptatton to to* oaodUlong of their life But it war 
a long tima betora Darwin ventured to publish this 
Ituaittoua Idea For hit own aatlafactlon he wrote 
a father short sketch of It In 1842 and in 1844 he 
expanded this to 230 pages but It was not till the 
flftlea that, urged by bis friends Dyell and Hook i 
he resolved to give his ideas to the world Even then 
be might have delayed publication but that In th 
meantime the same Idea had occurred to Alfred Wal 
lace In Temate In the Malay Archipelago and ba I 
been communicated by him first to Darwin and the 
through Darwin to Lyell and Hooker Then followed 
the memorable meeting of tbe ! Innean 8oi lety Lou 
don in July 1868 at which two papers were road 
one written by Darwin the other bv Wallace both 
setting ^ort^ the same far reaching Idea of ©volution 
based upon the principle of aelecllon a beautiful ex 
ample of the unenvylng magnanimity of two greaf 
discoverers 

This private oomrounlcatton to a aclenttflo aoclotv 
made no great stir But tbe pjtbflcatlon In the rni 
of 1869 of Darwins book Th© Origin of Bpcclca bv 
Meana of Natural Selection attracted great attention 
A new edition was called for on Tanuary 2 1860 an 1 
during the twenty two years between that time an 1 
1882 tbe jfear of Darwins death on© English edltloi 
followed another and more than 24 000 copir© \ er 
printed During the same period on© German edition 
succeeded another and It la doubtful whether anx 
other scientific book attained to auth a rlrnilati n 

Yet the book is simple and straightforward never 
aettsattonal In style but advancing quietly and con 
cretely from one position to another each s ipp< rt© I 
by a mats of carefully sifted facta Every \ KHib) 
objection la duly considered and the decision Is never 
antidjwted but all the arguments on both aides itr 
carefully and impartla ly dlacuaaed In a manner that 
is apt to seem to the impatient reader almoaf to 
oonaclentloua and cautloun 

To readers who wore acquainted with tbe h ©i t M 
results of the time who were aware of the numenia 
Important facts that ha] been dlsoovered but ml acd 
the unifying idea which should gathir them all to 
gether Into a harmonious picture of Ilf© th© book cam© 
as a revelation I myself waa at the time In th© stuf.© 
of metamorphosis from a physician to a xoologlet an I 
ae far as phllosiphl al views of nature were concerned 
I was a blank sheet of paper a labula roan I real 
the book first In 1861 at a slngte sitting and with 
evergrowing enthusiasm When I had finisbed It 1 
•tood firm on the basis of the evolution theory and 
I have never seen reason to forsake It 

This must have been the case with many Yo 
know that the generation at th© beginning of the cen 
tury satiated with speculallon threw Itself wholly 
Into detailed research and Us whoh endeavor was tc 
acquire new facta Darwin fiimished th© unifying Ide'i 
for these It was evolution Almost th© whole >ounger 
generation of naturalists ranged themuelves at onc« 
PR his aide the older generation gradually followed 
first aoologfsts then botanists even my excellent 
friend Anton de Bary was only converted to th© n© v 
views In 1880 and from that time onward there wae 
little further opposition even on the part of th© 
botanist 


Although Darwins book was straightforward snd 
Htiuple Us effect was nothing less than f*eyoluflonar> 
It upset the old deep-rooted doctrlnn of rrextlon just 
as completely as Erasmus Darwin J^amartk and Okea 
had desired Tbe book raised a confiagratlon like 
lightning in a full barn This was soon so widespread 
that people read only against or for Darwin espe 
dally In Germany but later also In England At first 
the opponents bad the upper hand the church regarded 
the new doctrine as dangerous to religion because the 
old Mosah my thus of n cation could no longer be 
regarded as the basis of belief and many f tb© older 
naturalists did not car© to glx© up their Inherited 
opinions witlout a atruggl© and therefor© strove to 
depreciate ih( new theory either by serious argument 
or by satire and ridicule The first to publish a work 
for Darwin was the German naturalist Frits Mdller 
(1804) In Brasil His book contained the first Im 
portant deduction from the Darwit Ian the ry it went 
further than Darwin hlmaclf an 1 contained the germ 
of what Ernst Haockel called In his suggestive 
Gent rt lie Morphologic (1866) the fundamental 
blogenettc law I myself was probably the Ihlr I 
(hamplon of Darwin s views when In 1867 I deMvered 
my academic inaugural addieis on The Just flcntlon 
of the Darwinian Theory 

At that period almost ev ry special study In the 
dotnam of erabryol gy and comparative anatomy 
revealed fresh facts which wer© only Intelligible on 
til© assumption that th© theory of des ©ut was valid 
much was now observed that had formerly been over 
looked sinii ly bi cans© It was not understood and 
muh of tb© w ik done In the period of detailed 
InvestIgatioi had to be done over ogaln Iw aus© the 
points that wore now most lni)ortant had previously 
been dlsrogarded In this ni reprua h Is Implied to 
thf many excellent obiwrveni of that period No one 
can possibly observe everything that takes place for 
instance In the developn ©nt of an animal each notes 
only what set ms to him to have some significance 
whether he Is able to It t© fret It or not TiVe do not 
ork with our ©yts aluii© w© must think at th© 
same time 

But I need n f dwell longer on the manner In which 
I he Darwinian theory gained over the scientific workers 
f all countries and penetrated deeply even among th© 
laity W© have all hod some personal experl©nc© f 't 
for th© triumph of the theory of ©volution has not long 
bwn won A few words may b© necessary as to why 
t was won so easily and so tompletelv 
This was lueinpait to the enormous and Increasing 
mass of facts in support of It but mainly to Darwin d 
llscoveiy of a prln ipl© capable of explaining trans 
formations In so far at least os these ar© adaptations 
th© principle of sele lion Lomarck too had thought 
out a } rinclple of explanation—the use or disuse of 
ItfirtB—but It was obviously Inauffltient to explain 
evolution as a whole since It could only apply H 
a lively functlona! organs 

The dls overy of the principle of selection is th© 
greatest achievement of Charles Darwin and his con 
temporary Alfred Wallace and it alone In mv 
opinion al least afferds a secure laels for the theory 
of ©volution It reveals to us h w the apparently 
ImpOHSlble becomes possible hov what is adapted to 
Its purpose can have arisen without the Intervention 
of a dlrcicting power 

(To b© continued ) 


Geology end Our National Resources 

his recent presldentiai address bofore the New 
York Academy of Sclonees Prof J A Kemp took up 
the discussion of some of the problems which arise In 
connection with the ultimate limitations of our suppiv 
In raw materials derived from the earth s crust The 
consideration of s number of special aspects of the 
situation was iatroduced by some reflections of a 
general eborseter Prof Kemp says 

The problems of the production of the metals and 
non metalliferous substances as we know them to-dav 
are of quite recent growth High explosives efllcl©nr 
©nAlnes and pumpa steam shovtls and the like arc 
all npt so old as many men who *re stilt living The) 
have so greatly reduced costs that practically a new 
world has opened to the miner Not only on th© 
surface or near it hoi he been able to work but the 
depths have become accessible and where the value 
of the ore Jus^fied the effort no floods of water have 
mifiloed to keep him out 

Theae tucceoaea, coupled with ever-expanding roar 
kets have until recently dlrectfd attention oltpost 
wholly toward discovery and production But the 
]«Ui^ ton yeora have brought a further change We 
are row logs ooncemed about new discoveries than 
about tbe molntenoi^ pt o}d oneo. We are not alto- 
iOtW prodiFtiaQr but are muoh ttven to 

loreowtiBff and h u a bmKH ug From being aolely gn 
to ^e ^B*r, tbe active worker producer 
iMdpvr teepme tbe pPHewie uud helper of tbe 
hjw* Jhk phuqwbiw 
^ p^nta ut 


view this one has not come with absolute sudden 
ness As far bock os 1879 certain goDloglsta an) 
engineers began to raise snd diorusa the question of 
the duration of tbe Pennsylvania anthracite In 1R04 
the late Richard P Rothwell long th© able editor 
of the Bapinserfttp and Mining lournal gav© these 
coal fields a future of 70 to lOO years Thus for over 
thirty years the question of their death has been i 
very live one Even esfUer the future of the coal 
fields of Orest Britain ^jtme up tor discussion A 
psrliamentsry commission was appointed In 1866 and 
reported upon the queAlon In 1871 For forty years 
anxiety bos prevailed regarding th© continued pro 
ductlon of our petrotemn wells and narturally so 1 he 
very means of production of this useful source of 
heat and light starts a train of thought along the 
tinea of Its permanence 

**8ome ten years ago the question of our reserves 
In Iron ore began to excite Interest Mr Andrew 
Camegto gave most forcible expression to the feeling 
of alarm in his rectorial address in 1902 at the Uni 
varsity of St Andrews Scotland Mr Carnegie was 
known from one end of the world to the other os one 
of our greatest Ironmasters and hts words made a 
profound impression In his address he assigned us 
only enough flrst-closs ore to lost for sixty or seventy 
yoors nnd only enough of tbe inferior grades for 
tmrty years thsreofter We all trembled for some 
yeora with tbe prospect of seeing our greatest Indus¬ 
try in tbe produoUon of piatal disappearing within 
a epptqry Iteny tboufbtful people bepm to wonder 
irbat would beeotoO Of «• vltb Its egUnoUan** 


At this tim© when th© movement for tho preserva 
tlon of our national rcwmicea Is the order of th© 
day It la Intcreating thus to cSlI to mind the past 
history of the rise and origin of the modern polUi 

M Pierre Lesage of 1 aria states that he is able 
to show whether certain seeds ar© able to gr^w or not 
by placing them In potaKli soltiliou Ihc aeede whi h 
are defective and an not g od for planting are found 
to give a yellow color to the sol illoa At present 
ho confined his ©T^rlments to on© kind of seed the 
hppldlum potlviim’^tislng od seeds collected In 188K 
lo 1893 and comparing them with fresh seeds from 
1909 Ue finds In g nerni that the seeds which have 
lost their growing p wer will color the potash solution 
yellow owing to th© dlffttslon of a substance which 
he has not examined as y* t They do not produce this 
color in pure water however As to the lime which 
is needed to give th© yellow color this Is sh rtcr than 
what 1b needed for grains of the same kind to sprout 
^o^ Instance using the old seeds from 1893 the© 
showed a color In tbe solution In about four hours 
while fresh soeds from 1909 took twenty hours to 
show a sprouting in th© same conditions Thus the 
process allows of gaining fonslderable time In observ 
Ing the seeds The present experiments are only In 
the first stages but It will be seen that should we 
be able to find out at once whether certain seeds or 
grains are able to grow or not by a simple experiment, 
the result will be of great practical value Other 
kinds Of solutions will no doubt be found which can 
be uasd for testing seeds or grains In this way 
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Mrrirous op ucfLAMATioN Until very recent yean Uie 41tch iysteioffi tor the acre*) ot l«n4 or morot Ui»d*r <»rdliwry el|rottU 

Early Methode reclamation of Rugar lands were nearly tdeatloal stanoea boweVer tt wonld be dUBcnlt to anoh a 

Some years ago systematic efforU looking toward Often it seemed that the chief effort was simply to rid tract of 14ad lying In reffular shape and arailsble tor 

the reclamation of these fertile marsh lands began the land of the rainfall without much regard aa to reclamation henoe there are few sinils proJoota ttraa 

and It Is Interesting to note that as early as 1888 84 whether or not the drainage of the soil was secured. Car which hgye attalnad thfai file althoogh the ihs- 
1 300 acres were reclaimed by one company During As most of the plantations ran from the bayous or petu* reoeatly reooWed la Us msAUr of reelasaaUoii 

tl e great flood of 1884 however the levees were streams back Into the swantp there was asoally at of these lands Indicates that the undertakings wDl he- 

broken and further work ceased tor the time Later 
Mr J B Watkins reclaimed a large area In south 
western Lo Jlsisna and In Tide Marshes of the 
United States be gives tbe following desorlptlon of 
his methods 

O r plan of reclamation Is to build dikes along tbe 
K If rivers lakes and layo s of s ifflctent height and 
strti Kth to prevent overflow of each In the event of 
rioi ds fron rain and storm tiles and In this we will 
bfl Hssistod by the nat ral levees fonnd in many 

I laces along these waters We cut parallel to each 

other an 1 one half mile apart canals 18 feet wide and 
r fo t 1 1 A right ai glee with these at Intervals of 

n lies we cut la ger canals, thus for i Ing the land 
Into ol loi K bio ks ne-half mile by 2Mi miles each 
1 tainlng 800 m res Across these bto ks at proper 
intervals we c it lateral ditches 30 in I es deep by 8 
nrl PS wide at the bottom flared to 30 Inches wide at 

II e top 

The PHI ais are cut the levees t rmed and the dikes 
are to a eoi si lerable extent built by the use of power 
f 1 floating steam dredges Smaller ditches are cut — samb vusw as m 8 but showibo aKSBsvoia (AaAt ok psajjvaot 

by dltcl ers pr pellod by steam power passing through distsict dammed across awd pnMPino flawi bei«q XRBcrrEn 

I It once at the rate of 1V4 miles per hour 

At 1 roper lo aiitlos we erect automati flood galea least a slight fall away from the streams and a series omo larger and larger Tl e various main elements 
by means of which we control tbe stage of water In of parallel leading ditches from 6 to 10 feet wide which enter into these projects are the lOFee system 

the canals and the ne essary volume of water Is and 2 to 4 feet deep spaced from 800 to 1 200 feet seepage outlet canal system Interior ditch system 

regulated to some extent by tbe ebb and flow of the apart ran the length of tbe plantation These were and lastly tbe pumping plant 

tide This le supplemented by the use of powerful Intersected at right angles usually by ditches of Ltovees and Bespage 

wind pumps and when the natural elements will not similar slae at distances of 800 to I 200 feet apart Sometimes the natural embankment or high ground 
ac omplish the work we readily move upon the canals These latter ditches were laid with no fall so that tbe adjacent to the bayou or river makes a leyee unneces- 

lo the spot our tltchlng plowing and cultivating en water would flow either way dependant upon the aary along the stream side of the plantation but ordln 

glnes and attach them to pumps Thus arranged with height of the water surface In the leading ditches arlly the other three sides need such protection 

control of the water these blocks of land are in con Smaller paner ditches 2 to 8 feet wide to 3 feet wholly or In part the height of the levees depend 
ditton for the most s iccessful rice culture deep and placed every 90 to 120 feet, ran parallel to Ing In large measure upon the proximity to the gulf 

In the rice and s igar belt In tbe so itbem part of the leading ditches thus dividing the land Into blocks and upon the elevation of the land surface respective 
the State the land ranges from 2 to 8 feet or more locally known aa cuts The cultivation of the crop to the high water In times of flood Ordinarily the 

above mean gulf level and the swamps bayous bays wsa In rows parallel to these panel ditches and every leveea do not require such careful construction as 

and rivers with which the section Is interspersed fur 300 to 400 feet the furrows were crossed by shallow those along streams subject to frequent and prolonged 
nlah the outlet system by which the drainage water shovel ditches known as quarter drains which floods where tbe water often stands against the em 

may be carried to the gulf In a majority of cases it caught the run off from the furrows and led it Into bankement for long periods nor Is it always so necas- 

Is necessary to levoe a part or all of a plantation in the panel ditches After each cultivation It wm necei sary to clean the entire levee site as in this latter case 

order to protect It from the overflows In times of sary to go over these shallow drains with a shovel In It Is always well however to remove all coarse vego- 

flood and also In regions near the gulf coast to pro- order to clear them out and make them effective table matter and a plowing up of the site Is very de- 

t«t It from backwater and ^igh tides especially at Largo rainfalls were quickly disposed of by such a tlrablo In order to insure a good bondu The general 

tin es when the prevalUng southeast winds are blow ditch system but owing to the shallow depth of the spedflcatlons for levee construction and maintenance 




8 OUWT IU CTBD cabal saavino as outlet fob two dutsictb abp affobd- 
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have been given In a previous publication of this Of 
floe A muck dltph 2 or 3 feet in width and about t 
feet In depth and approximately on the center line of 
the proposed levee should be constructed In order to 
Insure against excessive seepage Bach seepage is 
liable to be the minimum In the fine close-textared 
silt soil back in the marshes In the case of the 
Oheens plantation La Fourche Paris two parallel 
muck ditches spaced 26 feet apart are used under tbe 
levee 

Shrinkage of the levee should also be taken into ac 
count and experience would Indicate that levees tn 
these soils built by means of shovels or wheelbarrows 
shrink about one^flfth of their gross height, while 
thofo constructed by wheel scrapers shrink one^lghth 
In height Where an excavating machine is used in 
dry material the shrinkage is approximately qne-siktb 
and where exoarated materia) la wet It is probably 
not more than one^tenth lu the latter case the ipoU 
generally being from a greater d^tb and betng 
compacted during the oongU^etton usually latures lew 


n(c At 8 irh times tbe waters along Inland streaxna 
the ast n ay bo raised as n uch as from 8 to S 
f fron I is a so Tn this co nectlon might be 
ioi U tl c fa t that on the Matthews plantation In 
I .a 1 our ho T arlsh It was otiBiderel that usually the 
pi I a 1 ad to operate only after a rainfall of 4 inched 
or ore In twenty four ho rs but when the southern 
w! g made high tides In the bayou they were started 
f r Hs small as a 2 inch rainfall 
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ditches the drainage of the Soil was not as sffsotivo 
os under more modem systems, and from 10 to 20 per 
cent of the cultivable area was taken up by the ditebee 
besides the Inconvenience esused by the smallness of 
the plats to be outtlvatod The cost of snob a ditch 
system not including levees or pumping equipment 
would amount to over |2 000 for 80 acres or on aver¬ 
age of over 125 per acre 

rBBsmn' kstbod*. 

It U apparent from the experimmeg of the past that 
In the reolamatioa of small areas 4f land the cost 
might often Im prohlMUre, but as the stSe of the 
plantatloo fnaroasee the cost per am rapidly dlnijn 
ishas and probably approhebee a mtnlmtim vriee isben 
tbe plat of ground amotmtg to eight ie otk we <8,110 


seepage than where hand work Is performed and where 
the levee is oonstnioCed from the looeer coarser imM 
terlal nearer the surface. Ih order to preysnt excee^ 
slve seepage tt is preferable hi eonstrooting the levees 
to excavate the canals on the ontside leering a enf 
flelently wide berm to prevent the spoil from sloughing 
back into the dltebea. tTnlem care Is exercised this Is 
eepedally liable to ooeUr in the eoft prairie lands. 
The leveea require for the first few ream freqnent gd- 
ditlona la order to keep them to the required hel^ 
unlme wben first ^^oiietnioted, ehrinkiipi ^ tieiii a| 
lowed for m ordet te matntatn thin with da 
care eg ikNntbla« It le well to b^vt tkem aolded. 4g 
Berittuda or eom* native gtasa VrkSoti m ^ 
vmtta thedUkmb kaebtng tgfct m ^ 

iMwtb of geedg, m 
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ixt ^ 1»U 

|ai£Wi i^NIter to Um mat borrowing Antwah 

oooaii(m modi .uinoyiiioe tnd nloo 
4i ^dN fi to tb^ Uym§. The guddon rlM of ontfldo 
WMMW (tftott tttdnggeni Mvom on ncoount of tbe in 
o r ya nd MOpigo nt idoh ttmoi whloh U probatOy ofUn 
dp# Wbor to tbo tnora poront ngtnro of tho soil sboT« 
tbt ordtonrr wntor iortl tban to tbo tnomsod bond 
inob floods, boworor dorelop all waak spots caused 
hr ttttdkmt holas and the like When a failure oc 
onra from this oanse the outer end of the break should 
be immediately closed by a few ahoyelfuls of clay 
planka, or aaofca of earth and a trench then dug 
aoroos tlie leree The tunnel made by the animal can 
then be filled with puddled clay and the damage thus 
remedied. 

Canal Systems 

Where a plantation does not adjoin a bayou or 
other good outlet it le often necessary to construct 
outfall canals for some distance often through heavy 
timber which of oouree greatly Increases the cost of 
the reclamation work and calls for the ccvoperatlon of 
a number of land owners In order to make the plan 
feasible These outfall canals as well as those tur 
rounding the levees furnish good means of trans 
portatlon by boat and often the flow of water from 
the drainage plant will be sufflclent to keep them 
scoured out eo that they require little attention Such 
transportation routes connecting as they do with a 
series of lakes bayons and streams place the various 
plantations In a comparatively Independent attitude 
so sven though not furnished with convenient rail 
road facilities they are still within easy and eon 
venlent reach of good markets Fig 8 shows such a 


and break off readily but If not diaturtied grew doww^ 
ward 4 or 6 feet In the latter part of Hay a flowering 
stem appears which bears a spike of odorless flowers, 
pale lavender in eolor resemUing the ordinary oulU 
vatod byadttth The stems reach a diameter of one- 
half to three^ourths of an inch and in this vicinity 
frequently extend $ feet above the water surface 
Crowding does not seem to hinder the growth of the 
plant and since It floats upon the surface of the 
water wind tide, and currents tend to produce cloeeiy 
packed masses When a ditch becomes filled with 
these plants the floating stems and roots offer a very 
serious obstruction to the flow of water Two or three 
years of undisturbed growth In a ditch will greatly 
reduce its usefulneM as a drainage channel Booms 
are placed at the outlets of the drainage canals to pre¬ 
vent the plants from floating into the ditches I it it 
is difflcult to prevent these booms being left open b^ 
people passing through In boats 
The attempt has been made to use potaonouB cheml 
cals for the eradication of these plants this not only 
proved more or less Ineffective but the expense was 
far too great On the Matthews plantation before 
mentioned an attachment In the shape of a gridiron 
some 7 by 8 feet in slse was fastened to the dredge 
dipper and the plants dipped p and d imped on the 
banks In a similar maner to the operation of a dipper 
The plants when exposed to the hot sun soon die 
The cost of removal by this method amo nts to about 
0 4 cent per square yard for the area cleaned On 
other plantations during the rainy periods the la 
borers use pitchforks to remove the water hyacinths 
from the ditches If Is often necessary to repeat the 


m 

under Investigation have varying eapnolUes equivalent 
to a rainfall on the tributary lands of ftom 01 Inch 
to 04 inch ft would seem preferable to ooostraot 
reservoirs having even greater capacity than the 
larger amount mentioned as by eo doing the else of 
the pumping plant can be decreased This table from 
Mr Shaw i report beatdea showing the reservoir 
capacity also gives the length of the various ditches 
and area occupied by them and gives as well« the 
normal capacity of the pumping plant In Inches of 
water depth per twenty four hours It will be noticed 
tbat the ditch systems of these three plantations only 
occupy from 3 to 4 per cent of the area which Is a 
decided decrease from the 10 and 20 per cent nder the 
old ditching system as previously mentioned 

Data of Ditch Systems 
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canal const utt d as ai utlet for two I all ase dli 
tricts The small canal shown for ns th reservoir 
of one of these districts and as shown by Fig 9 U 
baa been cut off from the oitfail canal by an earth 
dam and tho pumping plants as appears is li i rocess 
of erection Along the banks of these canals willows 
and cottonwoods brush and weeds often grow b l as 
they are above water level they do not as a rule offer 
much Interference to the flow of tho stream An 
other growth however that causes a great an o int of 
annoyance and In some cases pra ttcally stots lh« 
flow of the water In the ditches Is the water hyarl th 
which Is known locally as a Illy It Is practically Im 
possible to navigate throigh these obetructlons when 
onoe well establUhed except by the use of stem wheel 
power boats These plants Introduced from abroad 
have rapidly spread through many of the southern 
streams so that means for checking their growth or 
ertHHcatittg them entirely aro eagerly sought Fig 7 
show0 a canal filled with thw water hyacinths which 
haw grown to about IS Inches above the water aur 
face The view shows the main discharge canal of a 
largo j^tatlod, and It can readily be understood how 
it* eflldewy is Unpaired by this pest The following 
4ea«4pttoii of tho plant lo taken from a report by T 
r flhalbr drsAnago eagtooef 
•*Tito plant when has a bulbous stem but as 
this Opward the eflJargament disappears, ap- 

pgMthr' boinfl aboorbesf by the atom whloh is eyUndri 
Qfi^ iMffOiy The plant pwlttpUe* rapidly by send 
aPekeri from the base of the both 
oeetotov to atart from swne 
*1^ VP* to f,|rtlMir€ka)w4 tuftfc tn 



oyorstlou once or twice a m nth TI o coat In th 8 
aae 1 m practically the same as by t> e use of the n a 
chine In localities close to the gulf where salt wate 
prevails the plants do not thrive 

Interior Ditch Systen s 

Although somewhat dependent upon the sUe and 
shape of the area Inclosed within the levees the pres 
01 1 general scheme of drainage Is more or less the 
game throughout this region This system usually In 
eludes a main reservoir canal or canals upon which 
at some convenient place a pumping plant Is Installed 
Leading Into these reservoirs ace collecting ditches 
of somewhat smaller else and at right angles to these 
latter are lateral ditches which are still smaller and 
which usually feed Into the collecting ditches as on 
the Wlllswood plantation In certain cases as In tho 
Smith port plantation the collsctinc ditches are 
practically dispensed with and the lateral ditches dla 
charge directly Into tho reservoirs In addition to the 
laterals shallow shovel ditches corresponding to the 
old quarter drains'* are maintained at right angles 
to the farrows and thus collect the water rapidly 
from the fields and discharge It Into the ditch system 
These Utter are made new each year and they vary In 
arrangement and itse to meet the Individual re¬ 
quirements 

Although subject to variation the main reservoir 
canals range in width from 30 to SO feet and nsually 
have a depth of from S to 8 toot The deeper the 
canal the greater storage rapacity it possesses and the 
better outlet it fumUhee for the Oottectlng ditches or 
laterals as ihs (Use may be gad it Is also less liable 
to waUrgrowth ohstmorioea As abown In the tot 
lowitfg tahK toe of tlM tom pUntaUooa 


Ih arraugoraont of th colic ting dit hca largely 
Ut^ptn Is up I sbapo of the fields and tl e nat ral 
opography of the land and also upon the method and 
kind of c Itivatlon th t Is desired The endeavor is 
to arrange them 1 owever so that they may get the 
water from the fields Into the reservoir canals as 
promptly as possible They vary from 4 to 10 feet In 
width and are us ally matntalued at a depth of fro 
4 to 6 feet 

Ordinarily the lateral ditches In heavy soils are 
placed 100 feet apart and are dug so ue 't feet deep 
with bottom width of about 2 feet and a top width of 
about 4 feet Formerly these laterals were lug on 
tlrety by hand but a lltcher machine has been de¬ 
veloped which now llgs them with great rapidity as 
well as economy A view of this machine may be seen 
In Fig 10 All the larger dlfches are constructed 
usually by floating dipper dredges having I or 
yard dippers and the present contract price is abo it 
7 cents per cubic yard 

Thus far drain tile has not been extonstvely used In 
this locality as the nature of the soil and tho slopes 
found are likely to introduce difficulties which vtll 
have to be overcome before underdrainage is uni 
versally adopted It Is probable that In the coarser 
looser soils near the bayous and streams tile would be 
more effective than In the more Impervto s slit farther 
out In the swamps If It can be s ircessf Ity intro¬ 
duced so as to supersede In part the se of the smaller 
dit hes a gain In land area and in convenience of 
cultivation and In the effective draining and aeration 
of the soil would be the result By proper care In 
protecting the Joints ft It Improbable tbat sntlng of 
the tils would five nubh trouble 
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As a general thing the water table of the planta* 
tlooii jn Kouthem I oulslana is carried at from to 
J fLtt beneath the surface and It is well known that 
the grtftter depth la preferable as besides furnish 
Idk u greater dtpib for the roots of the growing crop 
It also funiishcH gr aler reservoir tapacUy In the soil 
to provide against excessive rainfall ft likewise 
makes losslble u smaller pumplOK «[uiptii6nt By 
keeping the pumps lunnlng during tie winter season 
when natessary the water table Is kept as low a** pos 
alble aeration of the soil takes pin e and th soil is 
thus 1 ul In good physical condition 
Pumping Plants 

Some plantations are so sltuatofl that fairly satis 
factor/ drainage can be sec ired bv the Installation of 
outlet gates through the levfes either automatic or 
hand regulated These drain the system of reservoirs 
and ditches In times of ft ifflclently low water but 
when the water outside the levels Is higher than the 
outlet of course the gates must be closed and the 
r€»8ervolrs d* pen led upon t > li 11 all the Interior drain 
age water A gr at n ajorltv however of the planta 
tlons which are re lalmcd r quire the Installation of 
a pumping plant In order to make the drainage sys 
tem effective at all limes and make the leveed area In 
dependent with the possible oxioptic n of seepage of 
everything except the rainfall Ihesc lumping equip 
ments vary greatly accjrdlng to Individ lul opinions 
and moans but eu h partic ilur )o atlon should be 
studied carefully In come tlon with all Its surround 
Ing conditions In order to choose an Installation 
whose first coat will be wnrranlel by the iHuefits re 
oelvftd and alto one the o|>erating exurse of which 
will be reasonable A balan e sho ild also be struck 
between the economical reservoir a) a lly and the 
slxe of the pumping plant 

In years past a machine that has 1c n greatly In 
favor eapeclally upon the sugar plantations Is the 
drainage wheel This la made of any deairet capacity 
and may vary in diameter up to perhaps lO feet» with 
a width of from B to 7 feet By proper gearing us i 
ally a double reduction the speed can be regulated 
to suit the case but usually a peril heral veloc lly of 
^ to 4 feet per second Is maintained Tt Is prob 
able that a spec I of r feet U desirable fur revolv 
lag at a greater veloc Ity the water is liable to 


ba carried ov«r w^lla Hrflh a paiia it |itf 

tlon of the water may 1km bitek ^ ^ 

These wheels are placed at the end of the mU& dtteK, 
end when not in operation the flood gtte in the ler^ 
ts closed When the clrcoihference of the wheel ifta 
closely in a smooth pit with the lift not exceedi^ 
one-third the diameter of the wheet and when runnilSg 
at the proper speed such a wheel will handle a large 
quantity of water at a small coat Although they hate 
been made ordinarily by the individual pSantatton 
ownera and the actual expense of the material atui 
labor of the wheel Itsslf ts not excessive still the 
large foundationa required make them probably more 
expensive than some of the more modern insiallattons 
Another raaohlne sometimes used is the rotary or 
chamber wheel pump One objection to this form Is 
that for the larger sises the construction necess^tstes 
that the water be lifted about 10 feet and In case the 
necessary lift Is less than this there Is lost work 
They are also somewhat expensive and are limited to 
their normal rated capacities 
The centrifugal pump Is especially adapted to vary 
Ing lifts for by the use of a dlsobargo pipe whose end 
iR submerged in the outfall canal or bayou a siphon 
effect Is produced bo that the actual head agalnat 
which the pump 1q working is atmply the difference In 
elevation between the waters In the reservoir and In 
the outlet (anal These pumps on account of the vary 
lag speed at which they can be operated have dis 
charges for short periods of time far In excess of 
their rated < apaclttes which is especfall/ desirable in 
rases of excessive rainfalls of short duration The 
ordinary type of centrifugal pump made piinclpallv 
of cast Iron is somewhat used and can be installed 
with either vertical or horizontal shafts In the latter 
case it can be dlrect-connocted with the steam engine 
There Ih a special form of centrifugal pump par 
tlcularly adapted to low lifts that has been In use for 
a number of yearn and is doing most satlsfaLtory work 
on a great many plantations Including three of the 
ex( erlmental tracts It consists of a wide sub¬ 
merged Impeller wheel on a vertical shaft driven by 
belt or rope from the engine The water rises through 
the large wooden body of the pump flowing awav 
through a wide discharge trough Klxcept the 1m 
pel < r ahftft bearings and pullev the entire machine 


UmShI^ K is cwhiSw tMt hr Ihs ite ht fwo or 

whosto* «rt pSt « 90 Tf tN wiUr hfltt hs ppnipod 
akblBst a head of 40^ foot Th^ dfiadbafga trMp^ or 
platfonji ^ean b^ plaoad' at Ay nslghi mutrefl^ U it la 
set at biAwater mark ho^v4r there wouM olwa^ 
he some wj|^ 0^ power when the water In tM kaytm 
or canal Is less than this heli^ 

As the necessary water lift In the plantatiope of 
tl&s eeotloa vaHoe frmn S to 10 feet, tt is a matter ot 
economy that the pump be choeen which win only 
raise the water tke height that may be neceasary at 
any particular time This will avoid the necessity of 
purchasing an engine and boiler of too great capacity 
In some pUntatlona that have been visited It baa been 
found that the elective lift was only one half of the 
actual lift which it will be readily seen Is a great 
waste of fuel and plant capacity When open flumes 
are used, which are placed at the ordinary water level 
the water in flood tiroes can be prevented from flow 
ing back by means of flood gates placed In the flume 
As may be npted above tn the description of the 
pumping equlproents of the various plantations the 
engines and boilers selected vary greatly They 
should however be chosen with due regard to first 
cost capacity rellablUty and economy of operation 
On some of the old sugar ptantatlona the condemned 
boilers from the sugar houses are used and run at a 
low pressure In cases where the plan Is only oper 
ated a few days In each year the cost of operation Is 
not such a determining feature as when the plaots are 
called on for regular work during each month of the 
year In this latter case It will probably pay to put 
more money into a better plant including automatic 
high-speed engines feed wster heaters and other fuel 
saving devices in the former case simple slide valve 
engines with any suitable boiler are about all that 
will be required A point to be kept in mind is that 
theee plants are usually run by more or less Incxperl 
enced labor and therefore complicated machinery 
should be avoided Hk onomy In plant capacity should 
not however prevent the selectUn of machinery of 
mitfllclent size to tike care tn as short a time as poe 
Bible of the probable runoff from excesalve storms as 
upon Bucb drainsire depends the plantation s success 


Engineers and Journalists 

Tools and Words 


Enoinecss and Journalists are two very mod 
em words embodying two very modern ideas y t 
they illustrate a oontragt as old as humanity—the 
antlthoaia between toolft and words terhn] al arts 
and religion nnl ire mastery and i ature W( reblp 
At all times however an I i ow nor than oVtr bet re 
represintatlves of each (T these ten len lea o ( mi n 
ally go over to the opponite ramp 

The Invention of a new tool 1 nils to dls overly h 
of undreamed of things I y thousands of the maftters 
of world knowledge In the course of a cent try th 
magnifying glass is bo gnntly Im] r ved bv a silk 
worker a glasH blower and a me banic that do/eiis of 
profesRom win fame, ly din oviilen whi h (hey in d 
not have made without the Improve 1 tool and which 
hundreds of other men rnnld have mad© as w 11 
with tt 

On the other hand a profound thinker spInH a web 
of living words that takes root and grows tike a 
mycelium tn a million bralnn and in time produces 
new tools aa well as words 

The priests of forgotten religions sought to In 
fluence the sun the lightning and the rain by pompo ts 
oratory but the tool the machine gradually replaced 
the word as a more efllclent controller of the forces 
of nature Yet to this day the spoken or written 
word still exerts Its mystic spell and sways the des 
times of nations 

Fnglneers and journalists form two of the youngest 
of professions The engineers move mountains and 
conatnict machines that vastly augment the power of 
man the Journalists exert equally great Influence In 
tho political and social world vet both lack the 
prestige enjoyod by the older professions In political 
Inftuenre the engineers aic far surpasacd bv the Jour 
nallsts The Corman Reichstag includes many Jour 
nallsts and writers but not a single engineer unlosa 
one Is c ncealed In one of the fa tory director* who 
■It In the Reichstag Yet the engineer by bis In 
ventlons and a tlvltles exorU an Immense practical 
influence In poMtlral economy 

Dr George Bledenkapp whoae article In Terkniseke 
MonaUhefle Is here freely summarised points out 
that nelthag tht engineering nor the JourDallstlc pro¬ 
fession ts A unit or recognize* a uniform standaid 
of fltnesB An astonishlngVy large pair In the prog 
roBB Of eagtnsorlflg has haen plafed by uiAutorsd 


laymen Even so modern an Invention as the steam 
engine includes among ita developers the lawyer Porter 
and the merchant corlls* In engineering enterprises 
university graduates work be*1de and even under 
men who have graduated from the factory So In a 
great newspaper office a former typesetter may b«^ 
on the chief ot a highly educated staff This law 
Icssnesfi is not only a symptom of youth but also a 
reason why ©nglneere and JoumallsU should view 
without prejudice many things that would create 
scandal In the old academically educated professions 

The Influence of the press Itself a creation of the 
engineer will go on Increasing and the engineers 
are extending their Influence not merely by tlulr 
te bnlcal achievements but by entering the ranks of 
Journalism which already contain many men of tech 
nlcal training Man/ celebrated engineers and In 
venfors have possessed great literary talent James 
Watt was an admirable narrator and so was the 
American inventor Worthington Max Eyth and Hein 
rich Seidel were poets as well as engineers Vanban 
the famous FTenrh military engineer was one of 
the earliest and most Important writers on national 
economy The German inventors Riggenbacb and 
Siemens and the American Porter the father of the 
quick running steam engine have left (ksclnttlng 
autobiographies Friedrich Harkort who erected one 
of the first German steam engine factories and built 
one of the first German steamships was an Influ 
entlal political writer 

Furthermore the solution of the dlfflcult problems 
of organization and economics which arise in Indus¬ 
trial practice fit the Industrial engineer for the posi 
tlon of social engineer Abbd not only improved ths 
microscope but also endeavored to improve the condl 
tlons of factory life Freese and Oecbelhaueeer wrote 
essays on the labor question The engineer s training 
offers mgny Inducements to attempt to combine men as 
well as Iron and wood Into a perfect machine 

Or was It by pure chance that Vauban wrote tm 
the principles of Just taxation that Ky^ta founded the 
German Agricultural Society that Harkort interested 
himself In the political and social weal of his fellow 
coontrymenT 

tangapfe and thought have ds^tvnd great hMsit 
fropi teelittiea) djscoveHee If whn^ W|moge,^ejodcs, 
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vented we should be poorer by thousands of words 
and Ideas Two centuries ago the Fren<h mathems 
tlclan and philosopher Sophie Germain drew a plan 
of an exact science of politics In which the mutual 
action* and rem tlons of the elements of population 
were llliiatrated by the mechanical analogy of forces 
acting between material parth lee This enrtc hmeni 
of language and thought will be accelerated by the 
Influx of men of mathematloal and mechanical train 
Ing Into the journalistic profession Both journalism 
and politics will gain by tbls development which Is 
a necessary consequence of the overcrowded condition 
of the engineering profession Max Eyth sought a 
position In vain and Porter was twl e forced from 
fa Is post by commercial wisdom The dependence of 
the engineer upon the factory oaner or contractor 
may be more galling than even that of the Journalist 
upon the publisher The newspapers ara contlnuallv 
devoting more attention to Industrial and technical 
subjeota, and no novel Is complete without a descrip¬ 
tion <M! an automobile or airship adventure The door 
of Journalism therefore is opened widely to th 
engineer and thus the tool again becomes a power 
In the realm of the word 


PwptK of Wator aii<l Spwwd« 

A riTsiops resalt of the speed tests of fast-driven 
vessels it the discovery alleged to have been made In 
BBflaxHi, that the depth of water stroogly Influmioee 
the speed Rut It Is not true as was until reeently 
beUeved, that Inorease of depth Is iurailflhly attend 


by Inorease of speed 

Sxperlments with tbh ^ river class of tWMdoJtoat 
destroyers have shown that at eertato defptiis 
tt takea the same powtor to give a speed of twenty 
knots as to give a speed of twwitytsro knots irlitii 
the depth of water U tbrtyftve fe^ On the other 
hand, there are poffltg of minimum reidstanoe For 
Instanoe a sDMd of thtrtytwo knots tn sWy foot of 
water oai^ be oj>ta|aed with lew hortepower thgfl to 
two h^pdred feet The result It is olaii&ed to 
angland, li »v^ batter ai forty feet 

It semns tf he eatohUshed that to modfrsto ^pths 
the square jap ipWMf to knots dlrld«i In ton irttsf 
qm of fmtor to torn where a itmm of 
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l^olidi Ceiliil^ Between Iron Girders 

A Summaor of German Studied 


'fHK OMBmi AMooUttoo of Stool ManuCooturon hat 
prtt>arott for th© benefit of the public a work treating 
very tltoroughly the lubject of celllngt and glrdert 
and aliboufh Ita main object It to eyatematlte plana for 
tbt manufaoturtrt of Iron boami and glrdeiH It will 
alto bo of groat tervlce to the makeri of terra-cotta 
cement and otier artificial blockt 

In Qormany the conditions are somewhat different 
from those In Shigland and America but for all that 
a atudy of these will be of use to architects and 
builders in both these latter countries 

In Germany there are three general classes of 
oeiUags—-those with wooden joists those constructed 
entirely of concrete and those made of brick or tiles 
The first class wss in the early days the only kind In 
use despite their Insecurity from fir© which It was 
vainly attempted to do away with by Impregnating 
them with alkaline solutions In addition to this 
they transmit sound very readily which in these 
piano days is of Importance In large Mtles 
Against this difficulty all sorts of filling have been 
tried but as one must reckon with the question of 
motsturo many of these msterlsla become rotten and 
unbealtbful rurther the wood Itself when not 
properly seasoned and laid—and this Is seldom done— 
gradually decays and once fungus steps in there in 
no salvation The trouble is brought from the forest 
and as the timber cutters and lumber merchants have 
no particular interest In saving the lumber from 
destruction once It has been sold this trouble will 
be likely to cobtinue Indefinitely The fungus which 
is only about 2 millimeters or 0 078 Inch long 
passes throuih ordlbary brick walls and Infects one 
house fh>m sfiOtfaer 

All these disadvantages are misting in the two 
other classes of ceillogs 

The concrete celling has Its disadvantages also In 
the first place compostht as It should s single built 
together slrtftture It carries sound very readily 
and Is alio a good conductor of heat to and from the 
rooms covered This eicludes It In many places from use 
in schools hospitals and private dwellings Concrete 
la also very heavy alkalies from the cement are apt 
to appear on the surface and the plastering does not 
adhere very well thereto In fact. In this last partlcti 
lar the Berlin Building Department allows Its use 
only in such cases as do not require plastering of the 
under layer 

The continuous nature of the concrete celling also 
renders difficult If not ImposBlble any desired alter 
atlon And finally the laying of such ceilings re¬ 
quires s skilled personnel and It ts often Impractic 


Bob«rt Grimshaw 

abls for the supervising architect to undertake any 
responsibility for the contractor because be cannot 
sufficiently well control the main condltlous for a 
good concrete celling—namely the raw materials com 
posing the mixture The concrete oelHntc however 
has iU great advantages when it comes to the quee 
ttoQ of wide spans and heavy loads 
The hollow tile ceiling between iron beams avoids 
all the above mentioned disadvantages In the first 
place as against the wooden celling It U absolutely 
fireproof—naturally If provision Is made that th« 
beams or girders shall not be exposed to the direct 
action of the flames Further betause the tiles are 
hollow It does not conduct sound for the same 



THh N4MES FORMS AND CENTIMETER DIMKN 
SIGNS OF HOr LOW TILES IN USE 
IN GERMANY 


reason It Is a bad condu tor (f beat As it Is com 
posed of separate pie en which a»o not flimly bound 
together alterations there I ii may bo made wit hoiit 
difficulty or expense The celling plastering adbeies 
well to the terra cotta there Is n danger of shrink 
ing and expansion such as cause craiks In 1 uildlngs 
where wooden ceilings are used And finally It is 
easy to Inspect end to control material and workman 
ship and no very Hkllled labor is nm-esaary 

The most slmpln kind of celling of lu (lass U that 
in which there Is a single ar h betwepn I beams 
(which by the wav thp f ermans alwava call double 
T beams 1 of ordinary files porous bricks or light 
artificial slaba of ashes and plaster or the like Be¬ 
sides these there is a gieat number of more or less 
ompltcated fillings some f whl h have found great 
favor some very little or none Among thoso which 
have been Inirodu ed with siirref. In Germany are 
the Forester Sikura and Klein types which are 
shown In th( accompanying tlluatrntlon In alpha 
helical order 

As regards cost It Is In llsputable that In most 
cases the wooden cftlllng Is the cheapest A com 
parison of the c st of iht concrete an 1 the tile celling 
Is difficult SB hero the cost )f the raw materials 
comes mon into onslderatlon 

The steel manufacturerR haw n leavored t) aid 
builders In this parti ular and hB^e come to the 
conduslons stated beluw 

m (he first place they hav fig ired up an ordinary 
apartment house The i st pet sqvure meter (10 76 
square feet) of all wooden celling and fl x r Is 1125 
marks ($2 68) of relnf)r I (on rete with w>oden 
floor overlng 13 2r marks (|3l6l h How tile with 
wooden floor covering 12 95 marks ($108) Tor a 
one family house relnfnrr d oncrete with wooden 
n or covering 13 80 marks ($3 28) hollow tile with 
wooden floor overlng 12 30 marks ($2 91) In this 
connection the manufacturers of tiles should look 
to their own lutcrests by reducing the cost of their 
tiles and of laying also by prevontlng the wasteful 
use of mortar as for Instan e where It r iiis Into the 
hollows of the tiles The prartl e of driwlng paper 
tubes through the latter to prevent this Is expensive 
ClOBod tiles such as were exhibited In the last Clav 
Industry Exhibition In Berlin will avoid this dif 
Acuity 

The Illustrations show about all the forma of hoi 
low tlies which are In use In Germany the dlmen 
sions being given In centimeters (0 39 Inch) 

In lostflgirlng the mark may be taken a« exactly 
2^83 lonts the square meter as 10 764 square feet 


9om« IntwrvatInA Bettwry Platw 

Potential* 

By Paul T Tboit 

In experimenting to find a satlafactury substitute 
for the stick of metallic cadmium which is most 
(Ntmmooly used in storage battery work when reading 
the charge on the separate platea I secured some 
very interesting results My purpose In conducting 
the experiments was to discover a means of taking 
complete battery readings where It wSs for any reason 
Impossible to secure a stick of the comparatively 
rare cadmium This will be of especial Importance 
to the man who must Install peak load batteries In 
plants far from a largo city 
I confined my experiments to lead sticks free from 
any other metal because lead ts always obtainable 
around a storage battery The sticks were taken In 
various states of oxidation stid the following figures 
are representative of the readings obtained Tbe 
readings were taken on cells containing Tate blfuno- 
tlonal aorutnulators with electrolyte of specific gravity 
1215 


Some interesting Storage Battery Plate Potentials 



liable that 1 soon abandunetd them onllrcly lead 
peroxide was as reliable In giving an indl atlon on 
the voUmeter as the stick of cadmium Its oiu dls 
advantage lies In the fact that It requires more tare 
in Its handling than does the cadmium T fonripd the 
lead peroxide stick together with the stick of npongv 
lead in an electrolyte of a specific gravity of 1 400 
at a rate of six amperes assisting the riant© formation 
by the addition of some hydrochloric acid and hydro 
gen peroxide I charged In one direction all the time 
In spite of the fact that to reverse the direction of 
the current tends to deepen the layer of ox id© 1 

wanted the Hyer of oxide to be as compart as possible 
and thought that to reverse tbe current would result 
In softening It too much A deep layer of soft oxide 
might have Increased tbe uncerulntv of the readings 
The ledd peroxide stick showed some rather peculiar 
oharaoterlstlca For instance when ft was taken out 
of the 1 400 specific gravity acid and used for a 
reading It caused the volt meter needle to waver 
up and down the scale in a very unsteady manner 
Bht It was all right after It had been washed In 
dilute acid It gave the best results after It had 
been washed In water and dried retaining Its effl 
clency or capacity to give a steady Indication to the 
volt meter needle for over an hour after being Im 
merted In tbe electrolyte It ts useless If kept for 
any length of time in dlstlllsd water Like the 
oadmlnm stick It mutt b« Inclosed In a piece of 
rubber hoee with small holes cut In It to admit 
the electrolyte Most battery anthoritles say that the 
purpose of this rubber jacket Is to keep the sUck 
from tohcblng the sides of ths jar or the plates of 
tha stU but my experiment! toad ms to the oonduston 
that Its real ettset is to mlnlmtos the stoetro^smical 
settbn oh the sttok 

to interssUng to account for the indications which 

ttMn dUtormt labilaitosi gita w the vbH mater 


nwJlt Firnt It Jh well to undersiand the part whith 
the Btkk of »xl l I lays when It Is immersed In the 
l( trjiyln of a rtll In every case the stick no 
matt r what He oinposUlon plays the part of a 
negative plate when It is used in reading the charge 
on the postti v e plate and the part of a positive 
plate when reading the <hargo on the negative plate 
of the cell Cadmium sti ks are always allowed to 
sulphate before they are used thus giving a stick 
of cadmium sulphate which acts when used In taking 
a reading as a completely discharged plate T/cad 
peroxide on the other hand Is In reality a fullv 
charged positive plate and consequently It gives Indl 
cations with the volt meter needle which are atrongly 
the opposite of those given bv the stick of cadmium 
sulphate but nevertheless they are always relatively 
the same In value For Instance a given indication 
with a stick of cadmium sulphate will always be 
equivalent to a certain Indication with a stick of lead 
peroxide From this It can be readily seen that It 
would only require a series of rarofully taken readings 
to make a table showing the relative values of the 
indications given by the two sticks all through charge 
and discharge of a battery 

Bxcavatioiu at Dslos—Excavation work Is still 
continuing at Delos by arch»< loglsts connected with 
the French School of Athens with f nds furnished 
by Due de Laubat Among the late finds la a sane 
tuary devoted to an Egyptian cnlt It was built on 
the slope of the Tnopos and dates from tbe third cen 
tury B C according to Messrs Roussel and Picard 
who discovered it The latter archeologist also an 
covered the ground around the Sacred Lake and great 
stadium which was situated at the northeast tsd of 
the lake Many Inscrlptloiu were found on this spot 
He also expliHM the Roman walls of Delos these 
being bum by Trarlus In 70 B 0 
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A Gravity Service for Handling BricKs 

A RemarKable Labor-Saving Device 
By FranK C Perhina 


Manv and varied are the labor saving devices scat 
tered throug’h all dt parlnieiits of the Industry Slid 
rommfrce of tho present day The desired result may 
be obtained sometimes merely tbrou^b the assistance 
rendered to the hand by some specially desired tool 
or by a particularly favorable arrangemont of parts 
Often howevrr the contrivance employed doea more 
than tills It siipplloa the power which Is required for 


of transverse rollera, upon which the bricks are laid, 
and over the gently downward slope of which they 
proceed to their deatlnation whether this be the brick 
stack In the factory In which they are made as in 
Pig 1 or the car (Fig 4) in which they are to be 
shipped or what not 

Some of the details of construction are exhibited 
in Fig 2 It will be seen thst the rollers are mounted 


the loading expense one-half over older nsethods b^ 
sides making It poealble to load more cam in a day 
than under former conditions. 

Frogrwee In Locemotivo Dwaign 

Thi most remarkable step In the progren of steam 
locomotive design that has been made for many years 
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FIG 4 —LoAUma HUKK tpt)N gondola cab no 6 —kiln swi) or ouirvaroa 


(mAMTY SFRVltb FOR HAND! INQ BRICKS { 

i1h work Imlddit In tht opnintitp The Boune of upon ball bearings The main portion of tbese rollers Is without doubt says the hondon Time$ the new 

pnwti iH (II tin whoh hnniuterlnl «o long as it satis are cylindrical in shape but at the curves in the line method of arranging the cylinders which baa Just 

III I ih nniiii'ii\ rrHjulM nif nts of ron\pnl(nce and they are made tonlcal so as to give the refiulsUe been Introdiued by the Nord Railway In France 
ill Mill s A Hoim of iiitigy wliKh In certain cases Inward tilt to the moving material Ihls method which consists In placing the inside 

niilii inl\ riiiniK Mhko lotidltlonB )h the giavltallonal Ten years ago little thought had been given to the cylinders one In front of the other Instead of side by 
wuik will )i lilt iMJflitH arc rfady at all times ind in great possibilities of gravity conveyers for transport side according to tbe common plan adhered to until 

lit! piiufs to pi If rni as Honii UR thev arr given an ing merchandise from point to point in and about now since the earliest days of Inslde-cyligder lootv 

opport itUiv to ti i\ei downliill And In point of fact fattory plants To-day the system is a recognised motives, postpones to some Undetermined ptriod the 

*,rHvttv fud Ih r rortod to upon innumerable occa element In factory and warehouse economy Its devel limitation of the diameter of inside oyllndm 

slonR 111 iMhnldil wori A special Instance of this opmout has been rapid and sclentlflc Practical men For many years past, writers have urged that finality 

kind Ib dcpuiid in our llInRlrAtlons which display In alMlnes of manufacturing recognised Its value the In oonstructlonal 41mlts for powerful looQmottvqs 
HwMrni of a gravity brick conveyer As will moment It was brought to their attention pemelvlng would shortly be attained by reason of tht impotti 

Hteu b\ refirritig lo oiir niustraHoii and for detail that Its chief merits lay in economy of labor and blUty of Introdudug cylinders of sulSolent stis for 
esiUMlalh iu kig 2 tho conveyer lonsists simply of time the two great essentials In profitable manufac the power required Within such limited hMUIlng gages 
0 roidw o or iu 6 whose bottom Is formed of a series taring The use of the gravity system often reduoes as those of Vngland and Fnmoe It was Ih that 
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It Monmv* of Um FwMMmxm Rollwv aSnnod 
tbfkt th* Frmoh safe did not pormit tba batldlns of 
tvo^ttndar oompotmd tooomotiTea of ooonomlcal 
4< Mtsn . for tba raara that the lowpreaaure orUndor 
eonld not b« made larfo enoni^ to allow of an ooo- 
nomloal Moond expansion of tho steam and the 
FreoOh ratlwara thoreafter adopted the multiple- 
ogrUndar oomponnd STitam for rather small locomo- 
tlTSf Now, orar twenty years later In bulldlns the 
larfeat and most powerful railway ensines yet con 
straeted on this side of the Atlantic the Nord Rail 


way has found that even for four-cylinder enflnee 
as hitherto built all over the world with side by sli^o 
cylinders the limits to the dlmezulons of low pres 
sure cylinders have been reached and to overcome this 
difficulty the cylinders for Its new Baltic type loco 
motives have been placed titt sag one just In front 
of the other This arrangement enables cylinders to 
be made nearly half as large again as compared with 
the ordinary slde-by side arrangement 

ADVANTAOEfl OP THK KORD BTSTEM 
Ihe new method adopted for the Nord Hallway by 
M Asselln the now chief engineer of motive iiowt^r 
is of great Interest to every mainline locomotive (p 
glneer not so muth for the Ingenuity of the dtalgn 
with one piston rod working through the wall of tho 
adjoining cylinder barrel as for tb( key It presents 
for the solution of the mauy problems In construction 
which have arisen as a (onsequence of the great In 
crease In the else of locoraotlvos and which Involve 
notably the dimensions of the webs In cranked axles 


the width of the connecting rod big ends, and the 
length of the Journals. 

With the Nord system the centers of the two in 
side cylinders are brought very close together so al 
lowing of considerable amplification of parts In the 
machinery which until now have been gradually 
thinned down to accommodate the lessened space 
available between the connecting rods and the frames 
In engines fitted with very large Inside cylinders, such 
as have become common with the use of expanded 
or superheafpd steam ae also for tho low steam pres 


bure expansion In compound locomotives A great In 
crease in the strength of turning parts now become b 
possible and this considf^i Ing the danger attending 
the failure of a cranked axle adds to the value of 
the Immense power augmentation possible In the 
cylinders of either two-cyllnder or four-cylinder en 
gines. 

The new arrangement Is of utility for any class of 
steam locomotive but it is of greatest value in low 
pressure engines requiring large cylinders At the 
present time there Is a tendency to return to low 
steam pressures In order to economize In boiler re¬ 
pairs To utilize these low pressures the piston areas 
have boon Im reused correspondingly for given tho 
possibility of using very largo pistons the return to 
pleasures of 120 pounds even with saturated steam 
l»etoniPB fiulte practicable and examples of very low 
steam pressures In saturated steam compound and 
simple engines are now to be found In current Furo 
pean practlcfo 


feOOITOMT OK IAMB OYMNDBB BATlOfl 

The chief value of the Nord system for compound 
engines lies In the fact that It permits the use of 
low pressure cylinders having a rational volume three 
times greater than the high pressure cylinders This 
ratio of volumes 1 3 has been found In practice to In 
croasQ the efficiency of th^ compound engine per unit 
weight of volume of steam consumed by at least 36 
per cent with respect to single expansion of the same 
quality of sii am In n similar type of simple en 
gine that Is eat h pound or ( ib!( volume of steam 
develops 36 per cent mon li »rse-power averaged for 
a pei lod of several years (onaerutlve working than 
the same weight oi volume of steam expanded onco 
only In a similar type of locornollve working tht same 
fast express train seivices This economy hnwevfr 
becomea has and less as fh dtfferen(« between thr 
vnliimtM of the two ( xpanslons dot reaspB WUh small 
InwprtBSurt tyllndtrR of onlv twice tin volume of the 
high pressure tvllndfib it Is found That th liu rease 
of efficiency avtiagtH only about 5 por tent while 
with 1 lowprossun cylinder volume of times the 
high pressure volume the Incrrase of efficiency Is 
a!)out 18 to 20 per tent This experience has been 
(ommon to pradicHllv all countrftH where two stage 
expansion is uh( d In lf>con)otlve9 and It ihnws the 
great value of large ratios of evUnder volumes if the 
cemstruction gage permits of thorn 

I AKOKR rvii%nKHM possiHric 

Illtheito in both England and France the reallza 
I Ion of the groat ee onom v possible by two stage ex 
panslon has been restricted bv tho limits of the load 
ing gage but the now stepped cylinder arrange 
inent of the Noid Railway entirely removes this dla 
ability especially If It Is eonibfned with certain dlf 
ferenees in the frame plates as employrd for several 
years in France and Belgliiin—that is perforations In 
I he frames illowlng the Inside eyllnde r to project 
through to the outside by a few Indies and so con 
sideiahly inereaslng their volume 

The new Riltlc t\pe engines of the Nord have 
straight unperforateel frame s and addji le na! vol 
ume has Ixen gained by lengthening the ollndors 
according to the pmctlee of Havanan builders There 
arc certain objections to this practice of lengthening 
the sfioko and an alternative arrangement common 
In Italy consists In mounting the Inside evlinders 
e lean above the frames so that they msv project over 
the edges of the frinus without interfering with the 
outside cylinders placed on tlie same transverse Uvd 
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With the Nord stepped cylinders apd the Italian 
plate ftames It becomes quite practicable to build 
tw(w:yllnd«r compound locomotives having one 23 
Inch and one 40 inch tyllnder both set very closely 
and compactly together Inside the frames and able to 
develop the same power at full st>oed« as much more 
complicated four cylinder non compound locomotives 
wUh four 16*lnch cyllndcre With an equal weight of 
Rteain from the boiler In each case the one 38 Inch 
tylluder working single expansion develops the same 
power KH two Ifi Inch cylinders In compound expan 
Hlon (he one 23 inch (ylinder develops less power on a 
Kiven flteain admlsBlon for the reason that, with 
cylinders of 1 1 ratio Its power rapacity Is reduced 
b) the hin k pr< Hsure about 16 per cent hut this ex 
hauHt HtcHin prodtulng the l^ack pressure develops on 
I he low proBHuro piston a imwcr whl< h Is equivalent to 
the total effective power developed In the high pres 


sure cyllndhr That li. tf m It d«Ttfw 

oped by boiler atnan la tlia cJIAMr* 

about 500 horaa-power la developed by the hlgh^irea- 
sure exhatiet etegm in the Iftriv eyllnderg «iMI thb 
larger the low prwiure eyllhdhri tre ihAde the IW tt 
the Joes by the banh premre in the atnall cyittidera 
and the greater \k the tntM lohd on the large ptVtOhi 
With a lou of 16 per cent In the area of the hlth- 
pressure cylinder indicator diagram the net ecbAbmy 
by the two-stage opetaiton la 60 per cent—16 pe^ 
cent = 36 per cent 

Ihese figures are confirmed by years of practical 
experience on railways using large cylinder ratios 
where there Is no restriction to the slie of tthA 1b# 
pressure cylinders. In general with such ratios one- 
third less steam Is required for a given horse-power 
or onc-tblrd more power la produced on s gfven fuel 
or steam consumption Bui this result is dependent 


oh uik cgrtMM^ u »* wm nmam 

rMfriSh me tko «»* iwemRofr iha«4iho hMttir 
giilVHr or 111^' ttUBoihik# ot tkh liMltk tta 

ootM thiio to offtotoh ii ontii^ tft/at the Htt ttilf 
wHA iUr. iw ootBPOhAtf tooonatltM tht oa0 oot. 
ooMed «»vur w worth m ooh tumiuiy, wiMMOt trtflt 
tto Oaltfe nnihbO^ of oliiipt^eipdlteioh ohifiiM. WORk. 
tut with the same pressure and temperamre of stsahi 
in the same train servlceB it would be irorth dlOOOdO 
Furtbei^ wtfK the Nord system it boeomei praotto# 
bte to develop the two^yltnder type with tte ad 
vantagee of simplicity as compared with the far more 
complicated and expensive four-cylinder non-oom 
pound engine In all details except in the boiler the 
Ibcomotlve deeignera of aU countries are seeking- for 
■tmpUclty and the Nord arrangement espsotalty ap¬ 
peals to those who would avoid four-cylinder englnea 
of iny type 


Salving the German Boat “U 3 ” 


An Authoritative Accotlilt 


On January I7th 1911 the German submarine boat 
IJ 3 was sunk In the harbor of Kiel (Fig 1) by the 
Imperfect cIoHuro of the after ventilation pipe The 
depth of water was about 40 feet and the stern of the 
vessel penetrated several yards In the soft clay hot 
tom As the boat sank her Irregular movements were 
observed by the submarine IT 1 whhh hastened to 
the spot launched a folding boat to pick up the tele 
phone buoy of the U 3 and then notified a warship 
whhh transmitted tlie news to the Kiel dock yard so 
promptly that two steanierH and a crane were dls- 
patebod 3A rulnutes after the vosael sank Meanwhile 
the iniprlRoned men had Informed the folding boat bv 
telephone that tho after part of the U 3 was full of 
water Communication iheu ceased 
The dlsnster was observed also by the lookout sta 
Honed on the Kaiser Wilhelm ( anal and by the canal 
pilot sttamer which soon airived on the scene and 
endeavored with the aid of a tug to tow to shore the 
foundered submarine the bow of which had risen to 
the lurfaio The attempt failed as tho stem of the 
submarine was held down by some 100 tons of wator 
The (rane arrived about an hour after the disaster 
and with the aid of divers attachcct to tlio < anal ser 


Fig 1 Pait of the Harbor of Kiel Showing Position 
of the foundered H»bmarln« Hout H 3 

(The nrmir and Us IliBtrlptlnn show tht dlrwtlon of Hu 
«lnd iind Uh i lorlty lo mcUi*N per «peund The uthii dgurcff 
IndltiUe d ptha of wAlcr in nictcrv.) 

vice preparations to raise tho sunken boat weru coin 
inenced 

It appears probable that the extent of the leakage 
was not at first, fully appreciated by tho crew of the 
17 3 as the partly opened valve was Invisible and 
inacccsalblc and the mouth of the ventilation plpo 
through which the water entered the hull was covered 
and concealed by the motor Hence the Inrush of 
water could only be heard and the water was not 
seen unlll \i had reached the floor of the engine room 
It was then too late to take effective measures The 
boat sank stern foremost and Us position aggravated 
tho evil by increasing the hydrostatic preuure at the 
leak and In other ways 

The tanks whlrh had been so nearly filled In 
preparation for diving that only one ton of buoyancy 
remained before the accident were emptied by pump¬ 
ing and bv compressed air Meanwhile the compart 
manl bulkheads were closed the emergency weights 
dropped and (ho telephone and lifting buoys set afloat 
Ad attempt then made to pump out the engine 
room bilge but the pump would not ‘‘draw ” owing 
to the position of the vessel The water soon short 
(IrcultM some of the acntmulators producing results 
far serious than tho stoppage of the useless 

))timp Tfa0 sudden dlhcharge so heated the forward 
r# Uh which Were not yft submerged that several 
plati s bofazne red hot and some of the tfard rubber 
parts took firov tlHI heated oella evolved suflooatl&g 


sulphurous and acid fumes which caused the com 
raander to order a retreat to the forward or torpedo 
compartment The commander with two other of 
fleers remained in the middle compartment and tur 
ret and continued the work of emptying the fbrward 
lank by means of compressed air until the bow of the 
boat rose 20 Inches above the surface of the water 
Iho 2S men imprisoned in the torpedo compartment 



owe their lives to this wise and heroic action of Lieut 
Commander Fischer and to the stanchness of the col 
Itsion bulkhead which separated them from the tnr 
ret compartment 

At 11 30 A M 65 minutes after the accident oc 
curred an Inspector of the torpedo service arrived on 
the scene and found the sunken vessel in the position 
described above with the prow and the periscope 
emerging slightly from the water and the stem em 
bedded In the clay bottom (Fig 2) Assumlnf that 
the crew had taken refuge in the forward compart 
ment he attempted their rescue by the method 11 
lustrated In Fig 3 The floating crane (represented 
by the large rectangle) was anchored close lo the 
weather side of the *"11 3 and made fast by a chain 
paused around the iuhmarlne with the aid of 
divers (Tho small rectangle represents the divers 
boat moored on the lee side of the TT 3 ) Mean 
whJlo other divers were working to attach the main 
tackle of the crane to the forward lifting hook of the 
U 3 The latter task was not accomplished until 
nearly 3PM Soon after that hour the bow of the 
submarine was slowly raised by hauling on the main 
tni^kle and occoslonallv tightening the chain stirrup 
until the forohatih was just awash (Mg 4) The 
omiratlon was then stopped In order to communicate 
with the Imprisoned men by tapping according to tho 



Morse code, on the exposed part of the kUlL The first 
attempts were frustrated by irregular knackl&g from 
the inside It was afterwards learned that the Int^ 
prisoned men were fastening the hglk^egd doers, 
which opened inward (forwiird} and oenMgMDtly d|^ 
not entirely exclude the polaODous gages Which were 
forced upwatd tram the central oompaytment Vr tha 
pressora ot the water iJtsr tUa luA hsiik 


finished communication In Morse slgnSIs was estab¬ 
lished, and the Imprlscmed men reported AU Is well ' 
When they learned that the bow was out of water 
they announced their Intention of opening the torpedo 
launching tubes Boats provided with sounding lines 
were then stationed beneath the mouths of the tor 
pedo tubes and the bow of the U 3 was lowered 
until these mouths nearly touched the water Mean 
while the imprisoned men working by the light of a 
single pocket lantern bad succeeded In opening the 
starboard torpedo tube At 4 30 P M the first roan 
was drawn out by means of the sounding line The 
work of rescue proceeded smoothly until an increased 
Influx of poisonous gases caused the man who was 
being drawn out to let go the line and fall hack 
unconscious A call was then made for volnnteers 
to go down and attach the Imprisoned men to the 
line In this way several men were rescued by a 
boatswains mate wbo was finally drawn out uncon 
scions Two otfleers, carrying an electric lamp con 
nected with a cable and a compressed air tube from 
the D 6 which was moored beside the crane (Fig 
3) then went down and rescued the remaining men 
most of whom were Unconscious The work of rescue 
was completed at 5 20 P M The starboard torpedo 
tube waa necessarily left open 



Nearly one-third of the men rescued from the for 
ward compartment were unconaclous They were 
taken to the lower deck of the crane float and revived 
by oxygnn inhalations and other treatment in leas 
than two hours they were In (K)ndltlon to be removed 
to a hospital where most of them fully recovered In 
a few days 

During the work of rescue preparations were made 
to raise the stern of tho U 3 tn order to rescue 
the captain and the other two officers who were Im 
prisoned in the turret For this purpose a stout 
cable was attached by divers to the after lifting hook 
of the sunken b6at At the same time efforts were 
mado to put Into service the emergency ventllattng 
apparatus hut the attempt failed because as was 
learned aferward the valves m the middle compart 
ment were closed 

Meanwhile imperfect communication with the in- 
prtwmed odkWrt bad been established by megna of a 
bhard on which questioiia were Written and Which 
Whs held tn frbnt^of the periscope The prisoners 
aiHhrered *Tss* and '*No' by tmtuf the peHgoope 
to left wkd right Thte conversation continued from 
S to 6 P, M. 

Th« hawfler which hgd bean fhetdAS# to the after 
part of the 8" Was dttacM ifi b asdond and mom 
powerful etwae (Fir ii> At s do P teg mtodtee 
after the last mga htd^ left the twpedo tube, this 
eeoosd wAne began hgellttg with great oaotta^ 
ing at intemis to give the steht F' tupo 

to worn ^t od the sen day in wbiOh it wa« bati#ddsd» 
white the fiwtrard efana exerted » Meadr pull ed abm 
lOh tpnm "ilptn^tha stem of thie ^ 8^ %e 
bean yaNt4^ 4 ftiet, the hSimer ^ tH 

boat sbhh The then 1m hh# 

hawserO w tW ahd tht 4pf1t of rahrt^ 

the mmsi woe footed ft # |0 P, W khp ow^ 

lUop Won fdoh stopf^ pW liho fifee of ‘ 






tMM br tb« brnkln ot « pott of tb« jMttr 

^CtaMi two ^Uoret prared tb*t tht 3* could not 
b^ In tbii way Nothing ramalned but to rnlie 
the «wh<m boat by moaiiB of the ealvage ihlp Vulcan 
a anro but todioua method which practically excluded 
aU hope of savlAg the llvee of the three heroic offlcera 
The 'Vulcan wae used, In connection with the 
aubmaflnea tT 3 ’ and U 1 ai a achool of submaiin 
navigation the pupils and the crews of the suh' 
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marines being quartered on the mother ship There 
WHS good reason for her previous Inaction and her 
absence at the moment of the disaster whhh need not 
be explained here 

On the morning when the accident o<curreil the 
Vulcan was In dock at Kiel and for this reason 
the submarines were practising In Kiel harbor one 
always remaining afloat when the other dived Tb»* 
Vulcan arrived on the scene at 1 30 P M hut 
remained idle because It would have taken her at 
least six hours to raise the U 1 whlrh even tn 
Its lowest position (Fig 6) was too high to allow 
the Vuhan to employ her usual and most expedl 
tlouH method of anchoring at bow and stun to wind 
ward of the sunken vessel and drifting over It 

After the crane broke the best method of employin*? 
the Vulcan was discussed and every detail was 
decided while (ho divers detached the hawsers and 
the sling from the IJ 3 The disabled tiane was 
removed and the other crane was drawn Iwik about 
40 yards The scene was brightly llluminatod by the 
searchlights of two vessels The 11 3 now ]%y 
In the poslHou shown In Fig 6 entirely under water 
though the top of the periscope could be seen Just 
beneath the surface The positions of the periscope 
and the bow were marked by small boats 

The dlfllcult work of the divers was not completed 
until 8 65 P M Then the Vulcan was brought 
alongside the remaining crane and attached by bow 
and stern lines (Hg 7) With the i!d of these llnea 
the Vulcan was swung around through a right 
angle so that she lay parallel to the (I 3 and was 
held In this position by the starboard stem anchor 
which had been dropped midway (Fig 7) 


wltfioot {he parlaoope Ind thne flooht&g the 

tutret and c^niftrgl oobapartiDeiit This maheuvOT the 
difficulty of which was increased by a strong side 
wlndt was successfully accomplished with the aid of 
the port stern anchor and several small steamers 
which eervod as bow anchors and tugs 

The Vulcan 4ras thus brought into the position 
shown in Fig 9 with her hoisting tackle directly 
over the lifting hooks of the 0 S The tackle was 
attached by divers fa task which occupied two hours) 
and the work of hoisting began to 4 A M The tur 
ret appeared above water at 4 3G and was opened 
ten minutes later The abnormal pressure In the 
confined space caused an outruah of foul air which 
smelled strongly of chlorine The turret was ventl 
lated with compressed air a lamp attached to an 
electric cable was lowered and two officers entered 
They found their three 111 fated comrades dead at 
their posts In peaceful attitudes which appeared to 
exclude all posatblitty of a death struggle Although 
they had evidently been dead for hours two hours 
were employed In fruitless attempts at resuscitation 

After the bodies had been removed the turret was 
closed and the U 8 was securely fastened to the 
Vulcan brought Into the Inner harbor and dorkel 
without difficulty -Condensed from Vorttic /fund 
8 hau 

Improvements In Street-car Wheels 

BrKonr the Alabama Light and Traction Association 
Mr S M Coffin recently read a paper on Improve¬ 
ments In strcet-car wheels In which he reviewed the 
developments In weight sUe and shape of car wheels 
and detailed the experience with steel wheels of tb( 
Mobile r tght and Traction Company The company 
have two makes of wheels which vary in weight from 
600 pounds to 646 pounds per wheel with a rim thick 
ness of 2H inches to 3 Inches and web thickness % 
Ifith to inches with 2* Inch tread or 7 11/16 
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Inch width of rim and also varying considerably In 
hardness Tw) pairs tried under a single truck tar 
have shown more difference in wear than any others 
For instance one pair ran but 21 K 6 miles with a 
Mear of 0 0183 inch p^r 1 000 miles ami had to b< 
turned This took off 0 0272 inch per 1 000 miles or 
about 60 per cent more than the wear They then 
ran 19 400 miles with 0 0331 Imh per 1 000 miles 
They were then taken out and the one which had de 
veloped a thick flange was ground 0 13 Inch making 
It 0 05 Inch smaller than its male which was not 
touched Aftfr this the wheels nmdt 21 180 mlle'^ 
when they had to bt legroimd The flange^ were now 


moved in tUTnlng was 13 inch (0 0141 inch per 1,000 
mllei) or a total for wear and tool of 0 0173 Inch per 
1000 miles A large number of wheels have run 60 
000 to 90 000 miles without removal with the wear 
as low as 0 006 inch per 1 000 miles and with an aver 
ages for ten pairs selected at random of 0 0109 Inch 
service wear and total wear and tool of 0 01S2 tn<h 
per 1000 miles However by deducting the first two 
pairs of wheels mentioned an average of 67 888 miles 
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is obtained with an average wear of 0 OO 092 iuch and 
wear and tool of 0 0098 Ini b per 1 000 miles This re 
suit h iwcvcr was attained by grinding Instead of 
turning 

TH* Repin Refrigerating Procea» 

In the ordinary type of chcmkal or affinity 
refrigerating nppuiatus tho induction of temperature 
Is produced by tb« rapid evaporation of liquefied 
ammonia Thi gaseous nnimoula Is retovored bv 
means < f Its affinity for water which absorbs It m 
great quantitks By heating thi solution thus ob 
talned the ammonia Is expelled Into a cooltd recMvor 
where it Is liquefied by Its own pressure This nppa 
ralUB poaRCHULS a serious defeit v^hlch has gradually 
driven it out of use 3 he auiuionta expelled from 
tho solution I arrlts with It about 26 per tent of 
water 

Atfirdlng to / 1 VituTt Or Kepln haa devised 
a chemical refrigerating process which is frfo from 
this obiocilon The refrigerant Ih sulph\ir dioxide 
which la easily llqurfled and absorbs nituh heat In 
its evaporation The airsorbent is tamphor which 
takes up 30 per cent of sulphur dioxide forming 
a very Rtable Rolutlon of low vapor teusl m which 
when heated evolvis all of its sulphur dioxide in 
gaseous form 73je heated mixture however foams 
ex<eR«i\ely and tin tamphor Is left in the mpltwl 
form In whkh It Is unMuUablo for further use as 
an absorlient 

Dr Repin has rernodie^l thea© defw ts by mixing 
with the camphor 20 per cent of naphiol The onlv 
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tte ttOTe"g« ot tt* “Vttlow ’ Mid the cr»ne were rery thin, but they were allowed to run egetn at an liquid ihua obUlned retains all the power of the earn 

thoaeantlmuiiy relaxed tad the two veaaela, reuininx experiment In flange wear An additional wear of phor to absorb eulphnr dioxide whl<h It dleengaaee 

7tlTrff-T iwgtt HT W werttaiowed to drift toward *000 mUea waa obtained before another turning completely at a temperature below 212 deg r The 

I” liilfil tho how of the donble-halled “Vnloan” During all this time the other pair of wheels had pressure of the gas during the dtettllatlon does not 

^ 41 Otar the dtara ot tho aunkan veeaal and never been out and their ttanfea were wearing uni exceed 0 or 6 atmoepberex and a temperature ot 

Wr'* (ha ntri rtVe (f1». »> Now «ame fonnly although they were getting thin by this time 17H deg F can be obUloed riila method appears 

of moving the •Tfoleen" forward They were turned after running at *n miles with a etpeelaliy well tdapted to eeonomiml refrigeration 
^mok ^ oTJtgtwtt MUh n OMh IM* Ot Ito ”V (i* lOW ot •.Otoe taeh gar MOO adlta. Tha MoOk iw on a aaaaU aoale, la laboratorlea aad alaewham. 
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SOENTIFIC AJKEMCAK $ 0 ^^ 

The Li|(ht of Livin|( Atilikitiil# 

TKe Structure of PKoto|(enio Ot^ene 
By F Alexander McDermott, 'Waahlnifton, D. C 


T HE power of producing light In living tlssuen—the 
photogenic function— 1b a property widely distributed 
In the animal and vegetable kingdoms especially Id 
marine organisms In general the light produced by 
the varloiiB living photogenic forms Is very similar In 
rharorter being In most cases confined to those radla- 
Mono which have the hlghoat IllumlnaUng effects, 
with the lowest actinic and thermal effects The 
maximum brightness of the light given out by such 
organlsniB Is ununlly at or about wave length 0 57 u‘ 
In the yellow green where the light has an lllumlnat 
!ng efih ten y c f prarth ally 100 per cent Moreover 
the prodii tl n of light In alt cases where definite 
studieB have been made appears to bo the result of 
the oxidation In the preeence of water of some prod 
11 t >f the life proresses of the creature But In spite 
of these general similarities there are wide differ 
ences between different forms In the apparatus by 
means of which this production of light Is effected 
Man} of the lower forms poasees no definite organs for 
the function—the emission of light like their sens! 
tlvenpHS to It being a property of the cell as a whole 
Among the higher forms also we find some In which 
the light 1 b produced within special cellular masses 
having no very definite structure Both of these cases 
may be classed as simple Intracetlnlar photogenlclty 
Stilt higher In the scale we find those forms In which 
the light 1b produced within definite organs of more 
or less complicated structure—usually glandular—and 
in these the production may be either Intracellular and 
tntraglandular or extracellular and Intraglandnlar 
In still other forms the glands and secretions may 
both bo luminous (Intra and extraglandular) and In 
still others the aerretlon of a non luminous gland may 
be luminous when the photogenlclty becomes entirely 
pxtraglaDdiilar An attempt will he made here to de* 
scrlbo some of those peculiar variations of the photo¬ 
genic function and to give what Is known of the struc 
tures used in Its production 
Probably the simplest forms possessing the photo- 
gculc power are the luminous bacteria of which there 
are a large nunihir of species known On account of 
I heir extremely small sire no definite organs for the 
production of light have been observed but the lumln 
Hity appears to result from the oxidation of some 
[lodii t of the metabolism of the cell and usually 
ne essltatea the presence of some mineral salt—not 
ably sodium chloride for Its manlffstatlon Higher 
vegetable forms—f ingl mycella algsp etc —do exist 
however whUh do not appear to require the presence 
of mineral salts for the development of light at least 
not In the same amount os the bacteria require sodium 
t5lilorlde or some similar compound and which yet 
give a light not unlike that of the less highly organ 
lEftd forms In these however no special photogenic 
organs have been shown to exist and It seems not 
Improbable that In the bacteria fungi and other him 
InoUB vegetable forms the photogenl Itv Is a proi>erty 
)f the Individual cells Inherent In thnin and consist 



kl^ 1 Trausvtrse Section of PhotinuM Pyrali$ 
(Diagrammatic) 

J1 rlxbttand half ah wa the HrrsQgpment and dUtrlba 
n r u tm toir D^hllo the left hand naif shows the modi 
t tl D f tie lumln um tiaa i« at tie point of attachment of 
1 1 r uihln^ n idea 

( 1 st ■ I Intrsttno L true ilotncenk tlaaae U rs- 

fl ctlop Injer W Hplracle r atTgmatani »p 
Bpl nl or»,anH ff nctlon incortalo) T 
niln trachew to ih tug nlc or 
ga n T b ma h reapl ra to i y 
trad M n uacle 
fibers 

lug of tho oxidation of some portion of the cell con 
ttltUBnU 

Among those classes which tonstllute the lowest 
forms of organised matter It becomos somewhat dlf 
n lit to distinguish between thoeo which ehould be 
claiflcd as vegetables and those which belong to the 
animal kingdom Many of the bacteria 1iD9Wft to pro 
>/i«ooai mm «aodMi^ ~ 


duoe light are marine in origin, and with them may 
be grouped the nurntfoua simple marine animal forasa 
which also possess this power stiUoris the 

PvrocyMiw and many other animal forma of low or- 
gantaatlon posaesi no dsflatta organa for the photo* 
genlo function Under the microscope however, the 
light In these forms is seen to proceed from a innl 
Utude of tiny polnta and It may sometime be shown 
that these points of light are true luminous organs 
having some more or less complex structure 
The higher we go In the scale of animal life the 
more specialised and complex become the organs for 
the production of light For Instance Pyroeoma, a 
Tunicate oscldlan shows the restriction of the phe- 



Fig 2a—Vertical Section of Photogenic Organ Show 
ing Trachea T With Three Branches Paaslng 
Through the Reflecting Layer R and the Photo 
genie tsiyer L Surrounded by the Cylinders € 
and Branching Into Traoheoles Tr 


nomenon to certain portlonB of its constituent animal 
(ulcB and while but little of the structure has as yst 
boen made out these portions are doubtless definite 
photogenic organs Panceri has estimated that tn a 
Pyrosoma eight centimeters long there are 6 400 of 
these Umlnoua organs two to each of the constituent 
anlmacules In the molluscs insects crustaceans 
myriapods lephalopods and fishes the photogenic or 
gaus show definite and charmcterlatlo structures In 
all of these groups there are one or more species 
known which have complex organs for the production 
of light In the different types and species however 
the structures of the photogenic organs viry consld 
erabiy Those of the sea living organlsnis for Instance 
as might be expected differ widely from those of 
the air breathing forms 

The luminous forms most familiar to the majority 
of us are the Larapyrtde—-the fireflies lightning bugs 
glow worms etc —and upon these the bulk of the work 
on the structure of photogenic organs has been done 
It is loromon knowledge that If a firefly Is crushed 
and the luminous tissue exposed to the air It glows 
this suggests that the phenomenon Is dependent on 
the presence of air or some of the constituents thereof 
This view Is borne out by the structure of the photo 
genic organs of these Insects Perhaps a dosen differ¬ 
ent species of the ljampyrids» have been submitted to 
examination as to the structure of these organs ind 
In general the structurea have been found to be the 
same slight differences mainly in the finer struo> 
tures have been described and Illustrated but for all 
practical purposes the photogenic organs of thh differ 
ent Species of this family of Insects may be regarded 
as substantially the same Fig 1 represents s dis- 
grammatlc cross-section through a Lampyrld at about 
the middle of the fifth abdominal segment the par¬ 
ticular species from which this is taken Is PhoiinuM 
pyralxB one of the lommonest and most widely dis¬ 
tributed varieties In the United Btates 

In this drawing a Is one of the testes I Is the 
Intestdne L is the photogenic tissue proper R is ths 
reflecting layer 8 is the spiracles or stlgmatum 8p 
arc ^)]ra1 organs connected with the reprodUotlTe 
systems T are the main trache« and thslr braaobes 
leading to the photogenic-organ Th are the trachsn 
leading to the other organs—the general respiratory 
system of the Insect—and If the breathing muscles 
Ths luminous organ consists of two layers, A and £ 
R la primarily a reflector and oonslite pialiily of a 
layer of guanine or ammonium urate or both, eon 
talned tn polygonal cells L consists of eella of irregn 
lar itxe and ^ape and eonstitntss the trus photp- 
penlc layer, in which the blologto bxUMttoti iCa 
ooDsequent light tnroduoUon takb plag» ths nlafi 
traeheii begtn at tbs apirAeleib ftiai belj^ wjhldl Vmf 


divide from the breathing traeheifi, contmue doSrtb 
ward and Inward towards ths mlddls of ths rentrat 
side of the abdominal cavity, omtlnnany throwtng 
off branohss wbieb again subdivide, and so the gnb- 
dlvislon goes on to ths fins traohsa wbieb ptinge 
through the photogenic organ Ths larger traehem 
all show the ivlral winding structnrs, and at toast 
as fhr as the Inner surface of the refleettng layw tbeir 
interior !• provided with fine chltlnous, halHlke 
projections pointing Inward Both the layers R and 
L are penetrated almost perpendlontorly by the 
trachen which supply the air to the finer traoheotos 
connecting them, these traeheM are usually simple 
and nearly straight In their course through the r^ 
fleoUng and photogenic tissues though forked and 
curved trachea In these layers are occasionally met 
with Throughout their length through the photo¬ 
genic layer ths trachea send out very fine branches, 
the tra<^eoles which anastomose with the traUheolei 
from sdjacent trachea^ forming a network of fine 
passages around the cells of the photogen lo tissue 
These traobeoles are so small ss to appear merely 
as lines even under a powerful microscope Bach 
trachea as It passes through ths luminous Isybr Is 
surrounded by a cylindrical mass of cells of a char¬ 
acter quite distinct from those of the true light-giving 
tlseue and under the mierosoope these cylinders show 
as non luminous spots on the background of light in 
the living Insect Fig 2 represents this ttner stme 
ture a in vertical and h In horisontal crosaweolton 
In the four American species of LsmpyrMn which 
have been studied—PAoflnus man;ineXtuM P pyroMs 
P contanffuineuM and PhoturU pennsylvoalco thsss 
structures have been found to be identical and it is 
probable that they are very similar as regards thslr 
general character In all species of this family There 
are some slight differences in minor points even 
among the local species however for instance tn 
PAofsHs the thickness of the true photogenic tissue 
was found to be very much less than In Photinm both 
actually and In proportion to the thickness of the 
reflecting layer and the tracben teem to be a little 
more sparsely distributed through the luminous layer 
This may have some relation to the fact which has 
often been observed that the light of PhoturU ig 
more greenish than that of PhotinuM 
While the Lampyrlde constitute the largest class 
of llgbt-emlttlng Insects one other fbmlly of Ooloop- 
tera Includes several brightly luminous species—the 
group Pyrophorini of the family Blatertdw the best 
known of which are the Cuban cuouyo Pyrophorun 
nocfiJttCtts and the smaller elaterld firefly of our 
Southern States P Phy$oderu9 The former has been 
the most studied and a few words regarding It will 
not be amiss The cucuyo Is a large hard shelled 
snapping beetle or elater and emits light from 
three photogenic organs, two on the dorsal side of 
the thorax and the third on the ventral side at th^ 
forward end of the abdomen Tbe emitted light is 
very similar to that of the Liampyridw in quality but 
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Tig 8b—dectlon of Photogenic Organ of ChauUodu^ 
Berbetue e Deep-eea h'leh After von Lenderfeld 

L, I«ni M «xtemal mirror P pigment layer Pfa pi otogenic 
body B, internal reflector 

femelee are Tory lumtnoui there being two or three 
lamlnoue organe at each eegment and ■omettmee eddl 
tlonal organe at the head More remarhable yet tbe 
light emitted from the organe of the body le different 
from that emitted from the organ at the bead the 
former being greenleb or bluleh and tbe latter red 
dleh. Theee Ineecte are very beautiful though but 
rarely seen The malee of eome tropical ipeclee are 
laid to pouesfl photogenlclty but no light has been 
oheenred from the malee of our speolee 

Of tbe other Inaeote which have been reported to 
be lumlnouB, but little can he laid No confirmation 
hai been found obtainable of the etatement of Latrielle 
that the hrilUant BupreMtUi oceUaia of India ia turn! 
noua the epote to which lumlnoelty ie attributed are 
upon the elytn and If they are realy luminous it i« 
a very anomalous case Bo far as the Fulgorldn 
the lantern flies are concerned It seems to have been 
pretty definitely shown that they are not photogenic 
under ordinary circumstances It would be Interesting 
to try Waxasfl s test by placing the supposedly luml 
nous beaks of these Insects in dilute ammonia when 
according to this author If they are really photogenic 
organs light should be evolved The light of the 
luminous midgets wlllo the wisps Ignes fatul etc 
appears to be due to the infection of non photogeuio 
Insects with bacteria having this power and Is there¬ 
fore not properly classed wUh that of the true photo¬ 
genic Inssots 

Next to the luminous Insects the most brilliant 
luminous forms seem to be the oepbalopods—the cuttle 
fishes Prof C Chun and Prof W B Hoyle have 
made Interesting studies of these organs but the 
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tight- igraetiir*. Th« orgut u« tneloMd irlthtn pro- 
tu b sr g gesa on the ereathre s surface and each consists 
of a layer of daih pigment cells P a rsAeotor Jt» a 
photdgenle mass Pa and a lens L Fig 8a« adaided 
from BorUi shows this structure as seen In a eepha 
lopod and d shows the same type of organ from 
a deepwea fish* adapted from Von Lendenfeld In 
the ospbaku;K>ds these organs have been said to emit 
very brilliant lights of various tones of red yellow 
and blue as well as white and greenish In tbe fish 
the emitted tight appears to bs of a pale greenish color 
not unlike that of some flrefllec The photogenic 
tissue proper in tbe luminous organs of this class 
Is richly supplied with nervee and blood veeeels, and 
it Is probable that in them, as in the LampyiidoB 
tbe photogenic process is one of oxidation the oxygen 
however hMng supplied to the tissue through the 
blood of the animal Instead of being directly aiH^lled 
In the gaseous state from the air 

An Interesting point to be noted here Is the location 
of these photoge^e organs in marine forma Hoyle 
mentions that in the Cephalopods the great majority 
of the organs on tbe body are directed downward 
in this group of anlmala however many species are 
provided with photogenic organs situated immediately 
upon the eyeball a situation which leaves but little 
doubt of its usefulness to tbe bearer It has also 
been noticed that in tbe luminous fish the photogenic 
organs frequently are arranged so as to present the 
appearance of two or more parallel rows of bright 
points when the creature Is viewed from below The 
fishes also very frequently have luminous appendages 
barbels etc where the photogenlclty undoubtedly has 
an alluring significance and further while as yet 
no true fish has been foupfl with photogenic organs 
situated upon tbe eyeball as in the Oepbalopods 
a number of fish have been observed to have such 
organs situated in close proximity to the eye in such 
a way as to undoubtedly assist the vision of tbe 
creature 

Another different type of photogenic organ Is also 
found in a few Cephalopoda and In a number of 
fish this Is tbe strictly glandular type of organ In 
which the luminous process Is restrl ted to the Inte 
rlor of the organs Dr Otto Bteche has made some 
Interesting observations upon tbe structure of these 
organs In the fishes known as AnomolopM katoptron 
and Photoblepkorpn p<itpebratu 9 The photogenic or¬ 
gans of these species are tbe largest both actually 
and In proportion to the slse of tbe fish sO far 
observed Tbe creatures themselves are very small— 
8 to 10 centimeters long—and the luminous organs 
occupy an area immediately below the eye-socket Dr 
Bteche states that the lumlno • tissue proper Is a 
typical gland Although the process of light produo- 
tlon by thege organs must be very different from that 
In the organs of the Lampyrids some of the struc 
tures remind one very much of those In tbe Insect 
organs Flg» 4a and b taken from Bteche s paper 
show the location of tbe light-organ and a secllon of 
a portion of the gland respectively 

Another interesting type of luminous organ Is pres 
ent In at least one species of Cephalopod in the 
mollusc Pholas dactylu$ and In certain myriapods 
These are organs that secrete a mucus which is 
discharged into the air or water and there becomes 
luminous through oxidation Organs of this type are 
of course true glands and tho gh their structure in 
different creatures need not be the same their func¬ 
tions are very similar Dubois has made a very 
extensive study of the glands of Pholoi the Inter 
estlng luminous bivalve that has formed the basis of 
tbe oldest scientific observations of blophotogenesls on 
record The structure Is not distinctive being typ 
ically glandular but a reproduction of one of Pan 
certs drawings Pig 6 showing the location of the 
organs Is given herewith 

It Is a little difficult In view of the wide diversity 
of the structures of the photogenic organs and the 
variations In the modes of light production to ascribe 
to the photogenic function of all forms a common orl 
gin In the majority of cases the photogenic tissues ap 
pear to be a derivative or extension of the adlpoee tls 
sues of the organism It Is certain that in a consider 
able number of forms of very different habitude and 
structure Nature has reached the point of the produc 
tioD of tbe cheapest form of light by very different 
methoda-^that Is living creatures belonging to widely 
separated groupe and families and sven orders aid 
kiagdomi may produce light of very similar quality 
and spsotral constitution through the agency of very 
different itmotures Surely among these various 
methods there should be at least one which would 
offer pesslbUUles for artificial reproduction But for 
the realisation of this we must u yet look to tho 
future. 


TwstUw MenulActurUkg 

Iw the manufacture of textile and other products 
such » wool eUk, paper or fiber la order to obtain 
a good ffuatfty and avoid too mooh waeto oi material, 


it it required to reeort to methods which are very 
objeotlonable from the standpoint of hygiene For 
instaaoe In the preparation of wood threads these 
become electrified and this causes the fibers to spread 
out, and a considerable amount Is detached from the 
main body so that a good percentage of waste is the 
result seeing thst the material which falls off is of 
less value Besides the thread U of irregular slse 
and is liable to break The quantity of thread is 
lessened and more work Is needed for the same 
amount of thread A wetting process is generally 
used in factories to prevent the thread from becoming 
electrified b t this Is bad f r tbe health as no air 
is adml ted an 1 the windows are always closed and 
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besides the rooms ar much overheated The exceas 
of dampness Is also a d lead van age In that It causes 
the products to stick to the m bines and th s Is 
anotl er source of waste Electrical n ethods have 
been tried such as distributing an electric charge 
along the machitieH by Insulated conductors so as to 
annul the static charge Induction coils or electro 
static machines wore used b t without success for 
various reasons High tension alternating c irrents 
are too dangerous to use here New experlnents were 
made In France by KL PalUet and In an acco nt 
presented to the Acaddmle dea Scion es he states that 
he secured good results by using c rrenU of high 
frequency and high tension such as o used in electro 
medical work af or the researches of Professor DAr 
sonval and others and nore re entiv In wireless teleg 
raphy Such c rrents have no la gor and much 
power can be used without any barm Condensers 
are supplied with high tension current from a trans¬ 
former so os to give the oscillatory Uscharge Wires 
are stretched along tbe machines and near the textile 
matter and have small metal br sbes a as to direct 
the elec rlc discharge where It is nee lei Tie results 
show tb t the threads were s ronger and he breaking 
strain is from 7 to 1 per cent higher In n me cases 
this reached 23 p« cent The threads are more 
elastic about 19 per ent and tie waste Is lessened 
about 3 per cent On low grade wools where the 
waste Is high this Is lessened ev n by 28 per cent 
Bette hygiene can be observed as air In the rooms 



Hg B—Pholoa Daciplug (After Pancerl) Showing 
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need not be aa damp and the heat Is less In this 
way tbe work Is carried on under much better oondt 
tloDs iB «v«ry way 
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Some of the Dan^etv of Mechanical Fll|Pbt» 


By Jemea S Stephana, M. W S. £. 



r should be ud lerstood that while It Ji the wiitere 
) t lief that thin paper tontaluM a plausible 01007 / to 
I (ouDt for HODie of the dangers of meohanical flight 
he hopes It will bn rhlelty Instrumental In InterosMng 
8tni of thfl Piiginoerlng professlou who have bereto- 
forn givnn the mattor little serJouB tbought or alien 
tWi also that It may promote a discussion of some 
of the phases of the quostton and thus bring out In 
formation that may ass 1st in the advancement of 
the art 

The writer Is aware of the fact that some of the 
statements and dedticilona made herein when conald 
ored from tertaln viewpoints are not In arcord with 
the laws of dynamics as commonly accepted but this 
In hU opinion should aid rather than prevent a 
liberal discussion as some of the peculiar conditions 
Involved may cause the majority of those who con 
alder the matter to at least question the exactness of 
some of the laws of dynamics as commonly under 
stood when applied to the operation of a flying ma 
chine 

During the past decade public opinion of the flying 
machine raav Iw said ha\e passed through threo 
stages 

First viewed as ridiculous then as sublime and 
now on account of the groat ntimber of fatal accidents 
which have ocruired as tragical 
All of these accidents have had some speclflc cause 
and numerous explanations and theories have been 
offered to account for them Unfortunately the man 
who would have best b^en able to offer a satisfactory 
solution has In practically every case lost bis life 
Theories have been advanced by some of the aviators 
blaming the scKcallod StoUa cheeae sky and hol^i in 
the air for many of these accidents 
It is generally admitted that there are many varying 
currents In the air and that these changes of speed 
and direction in the motion of the nir are undoubtedly 
greater near the siirfare of the earth than they are 
higher up and while some of the dlflloultles of flying 
arc chargeable to this rauft< It has the writer believes 
been blaraod for a great deal more than It Is account 
able for Such variations as do occur In the trend 
of the wind or air currents are not sufflolently abrupt 
to make flying extra haxardo is from that cause alone 
Once a machine is off the ground It would be Iro 
material whether the wind was blowing steadily in 
one direction 1 mile or lOn miles an hour If It were 
not for the fact that It is necessary to give due con 
slderatloD to the laws of Inertia acceleration retarda 
tlon momentum centrifugal force and gravity In their 
proper relation to the speed of the machine both 
relative to the air and relative to the earth 
The writer will not undertake to discuss In mathe 
malfoal detail these various factors governing the con 
dttlons of mechanical flight but will confine himself 
to some simple lUUBtraUons which he believes will 
provide an explanation of the lauses of many of the 
aeroplane accidents which have lately happened 
In still air a flying machine In maneuvering in a 
horieontal plane would have to accommodate Itself 
to practically the same conditions as a vehicle on 
the ground In starting up increasing or decreasing 
the speed the Inertia of the weight of the machine 
must be overcome thus Introducing the elements of 
time and power In turning some positive resistance 
such as banking the machine must be depended upon 
to counteract the centrifugal or tangential forces 
All of the men who have flown these machines have 
learned to do so In comparatively still aJr and hav^ 
been thoroughly familiar with the conditional require 
ments Just referred to as a result of their experience 
with vehicles running on the ground 
Flying In a wind the writer believes Introduces 
the effeot of some of Natures laws In a way that 
up to the present time has not been fully appreciated 
an I therefore has not had the consideration which 
Ih due 

To llluBtrate imagine a mnchlne flying at the rate 
40 inllfs an hour which Is in round numbers 60 
f t per second directly against a wind blowing at 
tl e same speed While such a machine would main 
tain itself In the air just as a irely and safely as If 
it \ ore flying on a calm day and toverlng a distance 
f 4 r mllpR an 1 our as measured on the earth s surface 
it would In fart actually be standing still In so far 
as tu relative position to the earth Is concerned and 
the entire output of Its engine would be expended In 
supporting It against the action of gravity and pre¬ 
venting It from drifting backward In the wind 
Now for the sak^ of the illustration consldar what 
would happen If the 4(Mn11e wind conU be suddettly 
* gead hefotw Ch* Waatan BotUif of Waginmn 


stopped The maohltie hating no Initial velocity or 
momentum could get no support from the air until 
It could acquire a stUQIelently high relative velocity 
This on account of Inertia* and the limited power 
available requires time apd during such Ume-int«r 
val the machine must fall While the abrupt stopping 
of a 40-mlle wind Is not possible a somewhat analogous 
condition may be brought about by an abrupt turning 
of the machine when U is stationary relative to the 
earth through flying against a high wind as above 
mentioned 

Under the most favorable conditions It would take 
coDslderable time to bring a machine weighing about 
1 200 pounds from a standing position up to a speed 
of 60 feet per second or d^^uble this speed as tbp 
writer will endeavor to show may be necessary under 
certain practical conditions 

The following is quoted from Airrra/t the December 
Issue describing the flight of Johnstone and Hoxsey 
at the Belmont Park international aviation meet both 
of whom have since lost their lives as martyrs to the 
cause of progress They faced the wind coming in 
from the ocean and as they went higher their speed 
In relation to the ground rapidly diminished as that 
of the air they were meeting became greater Soon 
they appeared to be standing still the velocity of the 
wind being Just even to theirs (about 38 miles) an 1 
then as they went higher they started to lose ground 
and the higher they went the faster they went back 
wards Close together they ^;>peared like two great 
kites on a string*-a string being slowly paid out 

How great a wind Johnstone faced at his maximum 
altitudo of 8 600 feet no one can say bit with his 
machine going close on to 40 miles an hour he was 
blown backward some 40 mllcB In the tourso of leas 
than two hours and 76 miles an hour is not an exag 
gerated estimate of the maximum velocity of the win I 
met by him 

Brookins Johnstone and Hoxsey on Wright ma 
chines have made complete circles In the air In about 
six seconds Let us suppose one )f them had under 
taken to make such a turn when flying against a 
head wind a quarter of a turn would be ma le In less 
than two seconds with the result that whereas the 
machine before the turn bad the necessary supporting 
power to maintain it in the air In less than two 
seconds of time It would have turned around a quarter 
of a turn In the air and with respect to Us relative 
position to the earth would have practically turnol 
upon Its own center and have begun to drift side 
ways having practically lost all of its sustaining 
power It had no Initial forward motion when com 
menclng to moke the turn the time allowed not being 
BuflVeient to acquire the necessary acceleration and 
the power available not being great enough 

Should he be able to get his machine around a 
full half turn which he might be able to do In three 
seconds the machine even though assisted by all the 
power of Its engine and the effect of the wind In 
the direction It bad turned could not In that limited 
time have gotten up sufflolent headway against Us own 
inertia so as to be moving as fast as the wind Itself 
and the wind would actually be blowing from behind 
and aiding gravity in forcing the machine downward 
It seems hardly prc^ble that under such conditions 
it wohld be possible for the operator to sgain right 
the machine even though it were falling head first 
especially if he was not aware of the actual causf 
of the trouble 

As a matter of fact a machine under such condl 
tlons as above outlined would In so far as the forces 
of gravity and Inertia are concerned have to start 
from a standstill and acquire a velocity of 80 mlUr 
iper hour relative to the earth before again obtaining 
lU normal supporting power of 40 miles per hour 
relative to the air In which ft would be flying 

A further complication would be the fact thst once 
commencing a turn under the oondltloni shove stated 
the machine would have a tendency to turn practically 
on Its own center and having thus acquired an Initial 
rotary motion with little forward motion In the some 
plane It would be much harder to check or reverse 
the turn Any effort which mlffht be made by the 
operator would probably he such as would result In 
Just the reverse to that Intended* as the conditions 
of support would for the time he rtv e r e ed 

The support of a flying machine in the air depends 
upon a nioe adjastment of the speed relative to the 
air its surface and power as opposed to the action 
of gravity The power may be so appned when flying 
as tq store np within tbs nvechlnq dynunle forde 
which would he the t^uct pf ltd gpeed relatlvo tt 
the dhHh end its qr to 


statj^o loros oshsotf by frsvjtyi if thd mechlne 
fl/u^ a geins t a wind biewfae H ^ um 
quirsd for suttefttlo]i In fact if the meoht^ w««« 
flying agelnat a wind hlowlOg relative to the egrth 
at greeter speed then the speed ojt the ipschtne thkoogh 
the air it would then have stored up within Itself 
dytuunlc force acting in the opposite direction to 
which the Kpaohlne would be aotoahy zpovlng through 
the air 

U seems evident that a flying machine may he 
tamed very qukfcly and may on account of the smal 
frictional hold It has upon the air and due to mo< 
mentum, or centrifugal force skid a considerable dip 
Uuce In making a tnni unless the resistance avaU 
able by banking the machine Is adjusted very nicely 
to the relative forces brought about by the speed of 
the machine 

U la the writers belief that such quick turns if 
made In a wind are extremely dangerous and are 
responsible for at least some of tbe fatal accidents 
which have occurred 

Prof Langley the writer believes was tbe first 
tu compare the flight of an aeroplane to a skater pass 
ng rapidly over thin Ice Which would sustain him 
safely so long as he maintained sufflclent speed to 
distribute bis weight over a sufficient area Let us 
go a little further with this niuatratlon we know 
that the skater might turn his body around while 
passing swiftly over such thin Ice and stilt continue 
on In safety but should be check his speed and 
endeavor to reverse tbe direction of motion he would 
s irely break through 80 with a flying machine If 
turned too quickly lU momentum would tend to carry 
it along In the direction In which It had been flying 
until it reached a critical position wtth(;^t sufficient 
support from speed In the direction It had been turned 

Safety In either case could be assured only by 
making a long turn that would meet the requirements 
of time weight and surface and while the skater 
i( igbt turn on his own center skating either face 
forward or backward without affecting bis safety so 
lui g as he maintained his speed the flying machine 
must of necessity at all times present Its front directly 
to ard its direction of motion and at tbe same time 
maintain Its proper angle of liicidence and forward 
8 )red relative to the air to prevent its falling 

This essential condition that the machine must be 
moving at Its full speed relative to the air and in the 
(Mrection it has turned irrespective of the speed of 
the wind or the relative speed of tho machine to tHe 
earth and the fact that such changes In direction 
when flying tu a wind may bring about or require 
ra>ld changes In the actual velocity of the mgchiite 
itself so that at all timea It may have a normal 
speed relative to the wind Is the writer believes 
rp‘-ponaIble for conditions which we have not hod to 
crnsldor in other methods of transportation prior to 
advent of the flying machine 

It is believed that a greater power is required to get 
a mat bine off of the ground than that necessary to 
mn ntaln It tn the air in hnriaontal flight 

K making a flight in etlll air the machine might 
start in any direction on level ground The power 
rrqulred would be that which would be necessary to 
overcome tho head resistance of the air the frictional 
resistance of the air the action of gravity and tho 
inertia of the weight of tho machine In brlngldg It 
up to the speed necessary for sustention in a given 
time After attaining this speed that portion of tbe 
power required for overcoming Inertia would repaaln 
tn the machine as kinetic energy and when flying in 
still air would remain constant Irrespective of the 
direction In which the machine might be flying 

If a machine were started from a stationery post 
tlon on the ground agalfist a head wind blowing at 
a speed equal to that necetaary for the support of 
the machine no power would be required to qvercomo 
the inertia of the machjine in a horipontal plane It 
would maintain ipt relaHve position to tbe earth and 
If It were possible for the wind to instantly stop 
hlowlng the machine would fall during the time 
necessary to aooeierate the machine up to a speed 
necessary tor support 

If a naobine were started frpm a stationary position 
on the ground moving In the same dlrwtlon with a 
wind htowing at a speed equal to thgt nsosssaiy Ipr 
the support pt the maohtne, It may be asadmed If 
suflicieht Ittoe If allowed, the fortje oi 0^ urtjld yifil 
acoeleriKe alised ot the maohliie pp to 
of the vtod. hot frmo twa ttobe until ^ 
dWa^M « ftWfimr ior nvnw* imtu i|«i 
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dk ffCUt ai|4 ikieMiag 9^w«^ luvt %im 
}} ^^ mat » tlw iMHdlfkM <i%c^ t^ . 

^ ibo^ it»t«i^ifaia^ tha vrttfefr ^tof«s ik/mon 
fi^ait^ tit* fut tltti ttt i^rlnf Ut » wIaA ud aftidni 
l^lnirk n#0M»ltr ^ dUttfw io Uie aotiukl 
▼fikiiatfjr tit* tt«elili^«^ r*aQlr«d to tooommodftta tbe 
«jMt *f iSiU ttwMit* to Ut« iiwod of th« wind wh«v 
tM JHf^otlOtt of k|ko a»diiit0 It etumfed m$j b« ameh 
«# td tit* mdtftljte to f*n for wtat of mifflclrat 
ini^rtdtt* pd»Or to meet euoh TarUble oondltlona. or 
^ •ooeoilt of »ot aHowtbf time the nmU 

ilftOhht of power avalteble to meet the reaotrements 
bf nhmgO* in the eotual velodtr of the meehlne 
In ftrlnc tn^» wind it woirid eeem at if there must 
^w*T* be a Tprieble reelaUnce or roomeatum to b* 
eOneidered when mehinx a turn that this variable 
Win be proportionate to the speed of the wind and 
moot be protlded for when tikmlng by the allowance 
of ample time for Inrrease or decrease of the actual 
Speed of the machine so that It may at all times 
maintain Its normal speed relative to the air Also 
tiiat In making luota adjustmenti of time and speed 
the Weight of the machine the normal speed the 
amount of surface and the surplus power available 
will all have to receive due conslderatloa—In the 
hands of an expert operator who has become thor 
onghly familiar with these conditions and their rela 
ttve value*—it safety in flight is to be attained 
A flying innohine cannot without risk of falling 
he. turned in Ua oourse through the air without allow 
ing the necessary time rotative to the power and 
weight to overcome Its Inertia and maintain Its speed 
in the direction it has tamed 
For the sake of argument consider what would acta 
ally happen to a flying machine weighing 1000 pounds 
Diovlng through the air at the rate of 60 feet per 
second or 40 miles per hour and making a complete 
turn tu the air In six seconds while the wind was 
blowing at a speed of 40 miles per hour the turn to 
commence when the machine was flying against the 
wind and praetloaliy standing still relative to the 
earth |n making such a turn In still atr the machine 
would traverse a true circle about 360 feet In clr 
cumferenoe both In the air and relative to the earth 
commencing and completing the turn with the normal 
■peed necessary for stistontlon 60 feet per second n 
the air and relative to the earth s surface at all points 
Of the turn 

In making a turn in the air with the wind blowing 
iO miles per hour the machine would If it were not 
for the eifect of Inertia traverse a true circle relative 
to the air Just as when turning In still air but rela 
tive to the earth It would move In the direction In 
which the wind was blowing 60 feet per second Bat 
on account of inertia, In making such a complete turn 
the weight ol the maohlne 1 000 pounds would have 
to be accelerated from a sUndlng position to a speed 
of ItO feet per second in the first three seconds of 
the turn and retarded from this speed to a full slop 
in the last three seconds of the turn 
As a matter of fact a flying machine may be turned 
around In about six seconds and with comparative 
safety In still ajr but to make such a tnm and at 
the same time increase the speed of 1 000 pounds 
weight to 120 feet per second and again retard it the 
same amount in six seconds Is beyond the power avail 
able for acceleration or the strength of the machine 
to act In retardation especially If we consider the 
fact that the power available for acceleration would 
be very small practically all of the power being actu 
ally necessary to support the machine In the air The 
amount of power available over and above that re 
qulred for soateniion may be approximated by the 
ability of the m*ohiiie to rise For instance if a 


rngclW* w^ig%l&i l *06 pounds lr*r* e*pfd>ie of rising 
hOO pfr ttifiuta, this would l|idlc*^ tiiat it tu|d 
8 koras po w er or 100,000 foot pounds psr minnt* of 
•Qfblttfi power ebote that required to malataln speed 
of sustent^ Three secoi^ ts ood-twentt^ of a 
minute *p ttmt we would have 6^000 foot pounds 
available fbr three seconds to increase the velocity of 
1000 pounds weight to 120 feet per Second It would 
take about 140 000 foot pounds to do this in three 
seconds or about a minute and a half to accelerate 
1 000 poonda weight with the energy avaflabie fi 000 
foot pounds 

These figures are merely approximations made to 
lllustnite the conditions involved 
The wind would assist in acceleration on the first 
half of the ttim and the resistance of the atr to for 
ward motion would help decrease the time necessary 
on the last of the turn This would materially 
decrease the time required tor the complete turn The 
arbitrary conditions mentioned herein are used for 
Illustration only The actual time In which a safe 
turn may be made in the *ir may be closely eatlmatoO 
If we have the weight of the machine know how much 
Burplns power It has know the speed of the machine 
relative to the glr and the speed of ihe wind 
The product of these factors would bo varied some 
what by the area of the surface of the machine the 
form of the machine and the ability of the operator 
to control it to the best advantage 
A diapT*^ may be made graphically shoving anv 
combination of the conditions governing the turning 
of a flying machine in the air 
To illustrate the conditions aboyp mentioned th) 
following method la suggested 
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Let A B C D and F represent five different loca 
tlons of a machine relative to the earth when flying 
40 miles per hour against a wind blowing 40 mllen 
per hour and making a complete turn the dotted 
line representing the course of the machine relative 
to the earth In making the turn and A B i D and F 
relative positions of the machine during the turn 
The machine would be standing still ai A It would 
have turned a quarter of a turn and Increased Ha 
speed to 60 feet per second at B half a turn an I 
a total acceleration of 120 feet per second at C tUrer^ 
fourths of a turn and retarded 60 feet pnr second at 
D and a full turn to a stationary position relative 
to the earth at £ It would therefore appear that 
Burh a turn could not b« made safelv In much less 
than a minute and a half under conditions prcvloush 
slated 

If the machine were flying In etlU air It would hnv 
completed a true circle both relative to the air an I 
earth and location K would coincide with location \ 
on one side of the circle This It might do safely 
In a few seconds of time 

Such a diagram might be made to show time 
weight dietance speeds etc and their relation to 
each other for any specific construction of machine 
and in tfUs way establish limiting conditions which 
would be a guide to the aviator in governing tht 
movements of the machine so as to be able at all 
times to keep It under safe control 

It Is believed that some of the accidents referred 


to have beeu due tu a (>umbinattou of the above oauied 
causes and the failure of the aviator to appreciate 
their varying influence as compared to bts speed 
through the sir and his relative speed over the earth 
due to the speed of the wind It Is only when quite 
near the earth that the relative speed of the machine 
may be judged of when higher up the aviators at 
tentlon Is given to necessary adjustments to meet the 
changing conditions In the air 
On approaching the ground he has no way of de^ 
termlning the dlreitlon or speed of the wind except 
by noting some object such os smoke or a flag or by 
first flying In a circle near the earth and noting the 
amount an 1 direction of Che si le drift of the machine 
And It must be admitted that to do this even approx 
imatcly must require a highly ultlvated sense of 
speed and dlret Hun Any speed indicator placed upon 
a machine can only show the speed through the air 
Nevertheless such an instrument Is of the highest 
Importance as u guide to limit speed in gltUng and 
to maintain neteasary speed for sustention It Is quite 
possible that accidents have occurred on account of 
lack of knowledge of these relative speeds 
This paper has been presented with a belief that 
It will give rise to a discussion of the subject which 
may lead to further Investigation and perhaps de¬ 
velop a greater inteiest in the pusslblllttfs of the fly 
Ing machine from the standpoint of the engineer 
The writer has long been Interested In this subject 
and determined about a year ago to commence the 
construction of an experimental machine with a view 
to in some measure safeguard the operator by devising 
a ouHtiu tlon which will he bollevts have a large 
margin of natural Inbeient stability in the air 
Before commen Ing this consiructon he had become 
thoroughly <onvlncod that a machine could be built 
to meet the following requirements which It ts be¬ 
lieved are fundamentally essential to safety In flight 
1st That the machine should be doslgned so that 
wlthoit manual control it will automatically assume 
and maintain a straight borl/ontal lino of flight when 
optmtpd under power and a proper minimum gilding 
angle forward when the power Is shut off 
2nd It must at all times automatically maintain 
Its transverst stability when in flight or when gliding 
without attention of the operator or the Intervention 
of Intormedlatorv mechanically operated devices 
Ird It must lo capable of being positively con 
trolled hv the operator by a single simple controlling 
momber t) accomplish all of the operations of steering 
In any dlrwtlon or of changing the lateral Inclination 
of the machine to meet unusual requirements whl h 
may be met with In flying or brought about by the 
operator in steering 

4th 8 I b a machine should bo built so as to have 
the same factor of safely relative to the strsins 
Involved in artual flying conditions as would be 
allowed for any other refined construction upon which 
It is intended to carry the risk of human life 
These requirements have been stated simply to Indl 
catp the Mn» of thought which has led up to a belief 
that some combination of tho conditions as outlined In 
this paper have been responsible for a number of the 
fatal accidents with flying machines 
Acrobatic stunts and thrillers Involving quick turns 
have been accomplished with apparent safety by com 
petent aviators In still air To attempt such demon 
stratlons In a strong wind whether It be blowing 
steadily or not before we know deflultely about all 
the various factors Involved In safety n flight seems 
to be an endeavor to beat some of the well known 
laws of the resistance of weight to a change of mo 
tlon an I likely to prove r tkldal for the experl 
mentor 


Canada e Aebaatoe Industry 

Cakaoa produces 82 per cent of the worlds supply 
of MbMtoi The eompanies operating asbestos quar 
riee and factories In the Dominion are capitalized at 
$24 0*0 000 In 1880 only 380 tons of asbestos were 
prodooad valued at $24 700 whereaa In 19 Q 0 the pro- 
ductlen amounted to 63 300 tona, valued at $2 300 OOO 
la 1900 3 000 men were employed In the aabeetos In 
dustiT apd received wages amduntlng to $1850 000 
These fact* and much valuable technical Information 
of practical value to the general public are conUlned 
kk a finely printed and well Ittuatrated volume of 316 
pogea, jnat jiaued by the Mines Branch of the Depart 
men^ of Mine* Ottawa This valuable a 4 dition to 
the series of monOgaphs being Issued under the dl 
rectlon of J>r HMael was written by IVlu Clrkei 
and treatii the sahjeot of asbestos from every 
viewpoint history feology pecufllarttiee of Can 
adlaa oeomtenoei, ^narryliig and mUllng together 
with idatiitici^ ooet of agtrseUsn, its oecorrence in 
loreip^ and hwilqat appUcatiOP in the 

arU and naattfacturea To gt?e hh tiie enor- 

pfana reeervee o< the stiMstoa d*p§ 9 )|f, Mr 

^ ^ ^ Biak* uk* «tta^ 
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asbestoe rock In sight The author goes fully into the 
discussion of foreign asbestos Kturrences and con 
siders Russia the only real rival as rsgards extent of 
aabeetos resources But Inasmurh as the Russiana 
are heavBy handicapped by the excessive cost of trans 
portatlon—$36 to $40 per ton to London—serious com 
petition Is not feared In the leading markets of the 
world Dealing with the prattUal application of as 
beatos Mr Clrkel laya special emphasis on the pros 
pectlve Increased use of asbestos In the manufacture 
of slate He says on page 246 

ft win not be long before the asbestos slate or 
shingle business whlcb is Just commencing to be 
felt will push Its way more and more to the front 
Indeed it Is not too much to say that the time Is n d 
far distant when fully 75 per cent of all asbestos pro¬ 
duced in the world will be used In the manufacture 
of aabeatoa slate and ahingles The asbestos slate 
bualnsia is only four years old but during that short 
space of time the demand for this article has Increased 
to such an extent that faetorlea for this purpose are 
betog eetabllshed all over the world 

report covere over three hundred pages con 
telM e pboto^M^graTlnfi, tS dnwinci ana two maps 
at Jfe* OMbas Mbaataa <|latrH4a. R la o«a ot tbo 


handsomest practical technical rupt rts that has been 
Issued by (he Dominion government 

G O Cases an Fngllsh engineer has suggestel a 
novel type of reinforced concrete in which wooden 
beams ani laths take the place of Iron rods and wlree 
The new material which Its inventor calls ligno- 
concretc Is Intended as a subatltute n )t for ferro 
concrete'lu general but chiefly for wood as employed 
In tho conelruttlon of roofs footways posts et fho 
wooden parts acts as traitlon memlM rs and the con 
Crete as a (ompresslon member 

It has been demonstrated by many tests that ligno 
poncreto Is as strong as ferro-concrete when tho 
wooden beams of the formtr have a croas-aectlon 
which makes them as strong as the steel bars of the 
latter The tractile strength of steel Is eight or 
nine times that of wood but steel Is ten to flReen 
limes as costly aa timber Hence llgno-concrete if 
it proves durable may advantageously be substituted 
for ferro-concrete in many cases The question ol 
durability can be decided only by time and experience 
but the many known tnatanccs of the permanence 
of wood protected by cement indicate that the dectalon 
will he ta?orahle 
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New Researches on Quarts? Laitips 


An 1 ji£ rofiult of a spi Irn of rPA^ari heg DiadH At 
Parig by M Maurloe Leblanc upon the properties of 
quarts mercury vai>or lamps be has suifeeded In 
constructln§f a lamp which gives a much greater 
otonomy than the usual merenry lamp and at the 
same time he lias fcroatly Improved the color of the 
light BO that ft approaches tho quality of white 
light At tho same time the power consumption has 
boon greatly reduced amounting to only 0 86 to 0 80 
watts per candle power a Ogure hitherto attained only 
hv n-imlng arc laiiipH which however have many 
disadVBUtagea such as rapid wear of the carbons 
dlfflcult regulation and necessity of frequently cleaning 
the globes The new quartz lamp will bum for 1 000 
hours and Involves no continuous consumption of 
perishable material In point of running expense It 
appears therefore to be the most economical lamp 
existing though the first cost of manufacturing the 
quart? lamp is of fourse high M Leblanc gives the 
following Account of his researchea 

In the niert ury vapor lamp (ho amount of Illumina¬ 
tion whl( h Is produced for a certain given power 
depends upon tho pressure of the mercury vapor In 
tho tub© This relation Is quite variable however 
For tho ordinary mercury lamps in which the pressure 
Is about 0 04 inch of mercury the ratio Is about 
0 wntt per candle-power and this Is the best result 
whUh can bo obtained with an arc In a glass tube 
It would be a great advantage to Increase the pressure 
of the merfury vapor This tan readily be done bv 
working the lamp at a higher temperature—for In 
stance bv preventing tbe cooling of the walls of the 
lump TUit at such temperatures tho glass would 
melt <40 that In the rase of a glass tube lamp a limit 
Is soon n ached beyond which the yield In light per 
unit cannot be raised by working at Increased tefn 
ptraluie The probh m Is solved however by using 
ft quart/ tube for the lamp This material Is ntiuh 
mon difficult to shape In the form required than 
glass and thus (auaos some extra expense luit tlio 
resulting economy In running cost Is very great Jhls 
will be noticed from the fact that at pressures of 
about 1 atmosphere we have but 0 2C watt per candle 
power as compared with the above quoted figure and 
thus we use much less power for the same light This 
high temperature has also the advantage of greatly 
Improving tho color of the light which acquires a 
yellowish h\ie analogous to what certain flaming arc 
lamps give and Is rendered more agreeable to the 
eye 

It is well known that the quartz mercury vapor lamp 
gives off powerful ultraviolet rays which are stopped 
entirely by the glass tube In the case of the ordinary 
vapor lamp Siu h rftvs would be dangerous to the 
eyes but by using a glass globe they ran be quite 
cut off The use of quart? for the new lamp gave 
rise to a nunil>er of difficulties such as for instance 
the (irohlcm of scaling the tonductlng wire In through 
the tut>e Ho long as glass tubes were used there 
was no trouble In sealing a platinum wire through 
the glass for as the expansion of this metal with 
U mporatiire ukca jdaco at \(ry nearly the same rate 
us that of glass the joint always holds good But 
with quart/ the nmttcr Is quite dlfforent seeing that 
the ( xpanslon rate of quartz Is very low and Is about 
eight times hss than that of platinum Hhould we 
Bf*il in a plalinuin wlrp the joint would soon give 
wa> owing to the very unequal expansion An alloy 
however Is known which also has a vorv small co 
efficient of (xpanslon—namelv the nickel steel made 
by M C Guillaume of Paris and known as Invar 
It 1b valuable for many purposes owing to Its small 
expansion when heated or ccxiled and Is used for 
standard measures dock iwndnlums etc It therefore 
romc^H In very well to match the low expansion of 
quartz However tlu Invar alloy Is a forged metal 
which loses lU charac lerlatU properties when brought 
to fi red heat It cannot, therefore be sealed Into 
tlu glass hut instead la Inserted by a ground Joint 
llk( A glass bottle stopper so that a relatively tight 
joint Is obtained As however there will always be 
slight I^aks In such a Joint a mercury filling Is put 
Rrcuind U and the mer(ur> Is held In place by a 
((uunt covering (hig 1) 

Another difficulty arls s from the fact that in the 
mnrMirv arc the fall of electric potential at the surfare 
of tlu in ill is greater than at tho cathode surfaic 
and thus the anode Is always hotter than the cathod* 
For tblR reason there Is u gradual transportation of 
all the mercury of the anode towards the cathode 
At first sight it would si cm that the simplest plan 
to a>olS the arcurnnlallon of mercury at tbe colder 
elo(trodp wotild be to plan thlfl at a higher level than 
the other When tho mercury accumulates. It would 
overflow and would fall back Into the lower electrode 
But In tbe quarti lamp this movement of the liquid 


Leblanc's Experiments 

mercury would have the effect of putting out tbe arc 
for the reason that the relatively cold mercury of 
the electrode when paaatng into the very hot are 
tube would be partly vaporlaad god there would be 
a sudden rlae In the presaure Inalde the tube causing 
the extinction of tbe arc A compenaatjing method 
hod to be found which would automatlcany hold the 




Mg 1 —Method of Inserting the Invar Electrode with 
Mercury Seal 

level of the two electrodes conatant in spite of their 
difference of temperature This H Leblanc ha^ sue* 
ceeded in doing He cminecta the negative electrode 
with the vapor tube proper by a conical tube whoae 
(op Is near the arc tube (Fig 2) Should the mer¬ 
cury accumulate at the negative electrode the level 
rises In tbe conical tube The arc now starts from 
a smaller surface of mercury, which la therefore 
heated more strongly giving rise to an Increased 
evaporation Thus the mercury tends to be driven 
off by the evaporation Should the level be lowered 



the Distillation of Mercury from the Anode 

in the conical tube the reverse effect takes place 
and thus prevents the mercury from a(cumulating at 
the positive electrode In practice by designing the 
(oni(al tube properly we secure an automatic aettoa 
and this la found to work very well 
Another point which requires attention la to assure 
proper cooling of tbe tube in order that tbe pressure 
of the vapor should not rise too high This cooling 
Is effected by surrounding the electrodes by* a aet of 
(opper cooling wings (Fig S) which act as a radiator 



Mg *? -Meniiry I^mp with Cooling Vanes or Wings 

to diHsIpftio tho heat This arrangement has been 
used foi some tlmo past In quartz lamps Another 
method Is to use a (hamber In whhh tho mercury 
(ondenwB so as to fall back into the tube In the 
liquid form (Pig 4) 1 be conditions of the tube are 

found to vary somewhat with the temperature of tho 
certain size to the cooling wings or to the condensing 
cooling of the tube and for a given voltage used on 
the lamp a greater (iirrent Is passed through tbe 
lamp Tbftso variations are especially noticed when 



Fig 4 —Mercury I^itnp with Bulb-1?ooIer 


the metal wing cooling Is used In the case of the 
condensing chamber the temperature of this lattdr 
is always high enough so that the quantity of heat 
which It dissipates Is but slightly affected by anv 
outside changes In temperature The current In the 
lamp is adjusted at the required value by giving a 
certain size to the cooling wings or to tbe condoling 
chamber taking Into account alto tbe radiating but 
face of the tube proper 

The above principles are enibodleA in a new lamp 
which ha* been brought out at Faria tad la known 
as the **West1nghoase-8tlica Tbe qnnrta tube Ip 
moonted wftb an electro-magnetic devloa for dlttng 
It ant la anrroonded by a larga globa* to that It baa 


tbe generaf appearance of an are lamn Tbe eooDomy 
of current la abnoat aa great aa in tba flaming aror 
which it will be remembered baa 7S per oent economy 
over the ordinary ore- But tbif If oountorbalanoed 
by tbe great oonaumptlon of carbons and the ooft of 
cleaning of tbe globe. Briefly stated tbe quarts lamp 
has the following advantages First, aboenee of ea^ 
bons second no cleaning of the globe la required, 
third better diffusion of light, owing to the fact that 
the souroe Is of larger volume than an are, fourth* 
no trenbUng of the light from mechanical regulation 
fifth an agreeable white and soft light, without red 
rays which is not harmful to the eyea. 


Styl* In Original Sclwntiflo Artlolwa 
ScDENTivio ability and literary skill do not alwayu 
keep company in the same individual The time 
spent In the acquisition of experimental bklll in the 
laboratory perforce imposes some sacrlflce upon the In 
dividual In the development of hii literary facultlea. 
Moreover, the work of the devotee of science onlU-’ 
vatee in him attention to aubetanoe rather than to 
form He la more concerned with the eatabltahlng 
ot facts than with their presentation In **flowliig 
terms. And Indeed so long as thla attitude merely 
leads to an unembelHshad though perfectly clear and 
sound style It Is entirely beneficial 
Unfortunately however the matter does not end 
there if we may Judge by* complkints voiced now and 
again criticisms which it may be mentioned apply 
not only to writers In the English language but to 
others also The matter Is referred to by Prof Sedg 
wick Minot in his vice-presidential addrew before the 
American Association in words which are well worth 
quoting 

We are probably all ready to admit that the care 
bestowed on the presentation In print and picture 
of original discoveries is often insufficient Do we 
not all know articles which are bungled in form and 
WHOkeued by prolixity* Sitrely the beads of labors 
fortes should insist by example and precept that all 
the workers under their Influence should write cleariy 
and briefly—for If an author falls tq show respect 
for his own aclcutlflc work how can he expect others 
to respect it* Yet there are few matters so Iropor 
tant as Intensifying the worlds respect for fieiqnoe 
For us, whose language Is EIngllBh the standard 
should be highest Rlvarol In his famous prise essay 
said Oe qut nest pas olatr neat pas Francois—but 
we might say what is not true is not English By 
Its wealth of synonym a and its logtoal construction 
the English language in preeminently adapted to the 
exact statement of scientlflc truth We should not 
misuse so fine an Instrument, which if well employed 
Is sure to win for Anglo-Saxon aclenoe tbe wide influ 
©nee It deserves Good thinking Is the blastema of 
good style therefore our teaming v^tll never appear 
good If our learned articles are written badly 


An Aerial Ferry 

At Rouen In Franco on th© River Seine there Is 
a bridge that Is a sort of aerial ferry In order to 
avoid interference with shipping at this point it was 
determined to place no structure In tbe stream or 
near Us surface Instead of a bridge In any of the 
ordinary forms a horlsontaJ flooring suaUlnsd by 
steel towers and suspension cables was stretched 
across the river at an elevation of 167 feet Da this 
flooring run slsotrioally-driveB rollers, from which Is 
suspended by means of steel ropes a ci^ that moves 
at the level of the wharves on the river banks, Tbs 
car is 36 feet wide and 4fi*feet hmg and Is furnished 
like a ferryboat with accommodations for earrUges 
and foot paasengers. The ropes that carry the hhng- 
ing car are iDteriaced diagonally In such a manner 
that the support is rigid and a swinging iftetlon Is 
avoided 
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ui w uld be so inHlKulflcant as 
to havo no particular val le f r this p irpnftc i ho 
attack on forllflcattoi b arsonals docky-irds f>r1lflcl 
rarnpH and cHIch by lai dlnR within them high ex 
lloslve shellB can only have any d clKlve efftct upon 
tho outcome of a war If the high cxiUslveB ran be 
thrown In cnonnouB quantities The drojplng of a 
few IsolatcKl shells toull work only a limited amount 
of damage and unless they co ild be accurately aimed 


TK« A«ropl«n« MUltarx Scout 
It may u well be recognized at once that the 
MropUne can nevor be seriously considered as a 
means of transportation on any extended scale The 
present Indications are that a single machine can 
nerer hope to carry more than two or three possen 
gera For the carriage of heavy freight It Is alto¬ 
gether out of the question although it Is possible 
that It may have a field of usefulness In the post 


office and express service for the transmission of 
Important mall and light packages with the least poa 
Bible delay 

Undoubtedly the greatest field of ushtulneHs of tho 
aeroplane will be in military operations although even 
In this field its work will h6 at a. limited character 
Its smalt carrying capacity will prevent Its being 
used on any extensive scale for the carrying and 
dropping of high exploslvos The amount of explosive 
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t lif^y would n pi chi lit uo luucli littm and money 
thiown away Experience In Inimbardment* haa 
pioved thlB fB(t loncliiHlvtly It waa only after the 
aptun (>r 201 Meter Hill outalde Port Arthur when 
tb llri of till guns could be suscurately directed that 
the heavy inoriar butterloB were able to do any very 
ffM-tKo work Now to aim the one or two high 
XI loHlve shells which an aeroplane could carry so 
that th > would unerringly hit some particular point 
1 1 >w would be a piactlcal Impossibility for reasons 
whitli It Ih not nfccKHKiy here to enter Into 


compllsh 111 a quick attd oconontlflal manher 
Tha drst veaaala to Oftity troo on not co^t 
strutted for tb« purpoae, and vhno they carried aoma 
ore in the hold moat of U wai cnyried on deck. When 
It was carried In the hold, tt «ii holated to the deck 
by horae-power and dumped Into barrowa and then 
like the deck cargo, wheeled ashore 
The next atep waa the anbatltuUon of a amall 
hoisting engine for the horae-power 
This early method was In operation many years, 
and It was not until the dock managers were forced 


iia4 Mo rdihmjr om dr *toe«||e 

to f cento pt Itooee toht tohittol tte totnl oMMm 
leading fttng to it cento. 

"Wltii the grgh^ imekto; #aeMn ee» tlito total coek has 
been reduced to Irolb f to 1 oehto per groae toth de* 
pending on the dl a t anoe the eve is carried frem the 



From tlio tUuairati4 / 10 / » m 

A HOI Oil II AN OF imOOKTAMm XIADF TH VIK C 1 LRMING Will lAMS 

Mr II n Ins WllllBnb w ttis \h w wt b nr n 1 the rscing tiatk towards thf 
hiigirH at a m rn 4ft a wplrd tlUug ou wli <^U at api'd like a ciirnr with s hud 
fl 1 hgi I wl r til land tight t b ntoa i iiat fa as th itgh we wen atn 
ll I r> \ io«r rt I Iff rf air slightIr warm a little dlw'ot red with Hue smoke 
ni d It ^hp N't d of the track 


The hand4]led huoketo were of apOQt 1 ton ea- 
pacity* da this atoe had hen found to he tbo 
practical for flUlng and bandUng in tha hold. 

With the grab bucket the slu Is only limited by the 
dimensions of the hatch and the shape of the refael 

The first grab buoketa for Iron ore were of 5 tona 
capacity but since then machlnea hare been built to 
handle 7^ 10 and 15 tona 

Besides reducing the coat of unloading the ability 
to handle in larger units has reduced the time 
whereas with the hand Ailed buckets to unload a 
5 000-toD vessel was a question of days, it is now only 
a question of hours 

The steamer Morgan of the Pittsburg Steamship 
Company with a cargo of 11310 tons of ore was re. 
cently unloaded at airport in five hours and fifty 
eight minutes The work was done with six Brown 
Hectrlc Unloaders 

These Improvements have also increased the earn 
tng capacity of the vessel by making possible a greater 
number of trips during the season This Is shown by 
the following comparative statement for the years 
1906 and 1910 showing the average stay at upper and 
lowir ports of the vessels of the Pittsburg Steamship 
Company 


The mlUlary aeroplane of the future will find Its 
grt^test field of usefulness In the liniiortant work of 
Htoiitlng The military stout will carry two men 
one to opeiatt the machine and the other to take 
liiotogiaphs and make rtconnalssame sketches of the 
founiry 3 he striking picture shown on the front page 
of this Issue is no nurc dream of the enthusiast It 
would be entirely possible for Wilbur Wright to take 
up with him an officer ris< to a height of 1 000 or 1 500 
feet swoop over 26 or 30 miles of an enemy s country 
and secure a Ihoioughly accurate sketch of the lay of 
the land Iht disposition and strength of the enemy 
the various roadR by which he might attack or be 
attacked and all tho other Information which it would 
be the duty of tho roconnoltGrlng offiier to swure 
Because of tht height at which the aeroplane would 
travel and the imtcrtalnty as to Its speed and direr 
tlon of night It would bt an (Xtremely dlffl(Ult object 
to hit nnd It would bt possible for severnl she 11 m of 
the small callher which would b< used In an attack 
to pass through the canvas of th aeroplane without 
Impairing Its srablllty 

Mvchbnical HondBn^ of M*t#noU* 

By Rtcjiahi) Ufvknh 

Managci i^stern office of the Brown Hoisting M'l 
chlnery Company Ntw York City 
WniiiN the last few years some of our railroad in 
dustrlul and steamship rompanks have begun to 
reallrt the important imit inerhunkal transference 
play^ In the cpilck and nconmnlc a1 handling of 
material 

The most effle H ni ad\nnctH have been made In the 
handling uf bulk material such os ore coal and grain 
while pa^jkugo freight, comprising boxes barrels bng» 
and other packages which make up the load of a 
fit Ight car 01 the cargo of a sUainshlp has Just In 
gun to tocelvc serious consideration 
It Is no doubt a fact that the proflclencv in Inn 1 
ling bulk matt rial was due to the difficulties io be 
ovorcNime In the transpoitntlon and handling of Iron 
ort lo the center of the iron industry 

I have reference to the Iron ore that waa dlaroverod 
In the l4ike Sui»erlor country 

Phe first problem was the transiiortntlon and Ibis 
was overcome In when the federal goveniment 

completed Its first system of looks at tlm falls of thi 
Sanlt flaint Marh tllvcr at Sault Saint Mnrio 
Michigan 

I he second problem wts the loading and unload 
ing of tho vessc^l The loading was readily necom 
pushed bv the building of a long lino of pockets on a 
dock extending Into the lake and the equipping of 
each with chutes The pockets were of such 

height that the ore would flow from them over the 
chutM and Into the vessel by gravity The railroad 
cars tf the b dtom dump type were brought over the 
top of the pockets and dumped into them 

It Is liiUresthig to note that the method used In 
the first loading dock Is the one on which all docks 
linvf been constructed since 

1 unloading has been the most difficult to Bc 


Into It by the great expense In carrying large stor 
ago on the dock that any mec^hanical devices were 
at tempted 

A cableway machine built and erected at Cleveland 
Ohio In IK80 under Mr Alex E Browns design and 
supervision was the first mechanical plant 

The nexl machines were of the bridge type 

Tho method of handling the iron ore over either 
the cableway or bridge was to fill Iron buckets by 
hand In tho hold of the vessel and then hoist them by 
tbo machine and dump them automatically Into rail 
way cars or storage In the hold there were from 
twelve to fifteen fthovellers to each machine and there 
were two men on tho machine one an operator and 
the other a fireman 

Both of the above equipments were a great Improve, 
ment over the early methods and handled the iron ore 
in a satlsfartorj manner yet they did not cut down 
the cost of the hand labor In filling tho buckets in 
the hold Tills was a very large part of tho cost of un 
loading 

An automiiib filling bucket had been worked sue 
cossfuHy for a niimlior of years In coal and similar 
soft material but on account of the hard ind lumpy 
nature of the early iron ores It could not be oi>or 
ated In them 

With the iiB( of the soft Metsaba ores Interest tn 
thi automatir tilling or grab bucket was renewed and 
almiit ten years ago the flist successful grab bucket 
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Average stay in lower lake ports 

36 15 

22 23 

Average stay in upper lake ports 

23 25 

13 22 

Average time spent In port receiving 


and discharging cargoes 

58 38 

34 44 


((to« 

OroM 


Ton« 

Too* 

Average cargo carried 

6 964 

6 634 

largest rargo carried 

13 33S 

13 296 


In 70 

lb 4ft 


Mill 

Min 

Pastest loading record 

9 277 

9 788 


IntM 

r<mi 


P« Hour 

Hoot 

Rate of fastest loading record 

7 280 

13 051 


In the foregoing I have outlined the development of 
handling bulk material using Iron ore as an example 
The handling of package freight has not been brought 
to the same degree of perfection 
In many manufacturing concerns mechanical de 
vices have been Installed to reduce tho cost of hand 
ling and to hasten the transportation of their prod 
uots but for quick and economical handling of freight 
at shipping docks and railway terminals little has 
been done In this country 

In Europe greater advances have been made due 
largely to the encouragement given by the city* or gov 
emment which frequently itself equips the docks 
At Hamburg Antwerp Bremerhaven Glasgow Lon 
don Manchester Havre and many other ports are 
found mechanical appliances each to meet the local 
requirements but all aiming to reduce the number 
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rumlng WllUanB tho artist writes. Should a general be doubtfsl ag to the 
IwMt rofid 1u choose to reach a certain spot an STSator cowd. tn a few mlnates 
SRcend and not oaly see the bt H way bat sketch a map of it nr write a report 
Sh iiiu th position of an enemy be doubtfcl the arUtor coola saw l^to ttou 
or moYlnc columM from a height and distance that would reader mm prartltolfr ^ 
Immune uotn glm fire ^ ^ 
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Man 1 1 iseds IniAUuU of lechoolocy 


machines were erected and operkted at the Illinois 
Steel Company i plant at Chicago by the Hoover ft 
Mason Company ThU plant waa designed to unload 
from thi vessel direct Into railway cars 
The success of this plant was the beginning of the 
present methods of unloading Iron ore 
There have developed two types of grito backet ma 
chines one with the grab bucket suspended from wire 
ropes and thw other with the grab bucket carried on 
a rigid arm 

The cost of filling the bucketg by hand was about 
13 to 36 o«nU per gross ton, and the coat of hoisting 


of handlings and the cost of the sa^to 
In England at the freight stations and iraf^plHHiaea 
the prmotloe Is to install jto cranes s6 arraitoot 
thgy can serve all the floor spaoe ftom oar br Wggtoi. 

hi Alls eoimtty many of the railroads hhvs 
hand oranes of the pUlar or hrldga typd. hkik4fli| ^ 
freagbt from oars to wagons, or sice oersd, but to# | 
are mostly for heavy lifts, and are stow in opera^ 
and cover only a Hmited area. 

Some of the railroads have put in sleotiio oranMi in 
their freight iiurds and water tenDtoals^ as for ex 
ample, the Eenneylvania Kathroad Company oh fto 
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lirmnlli* 4oo9Cir th4 New York dealrtl A Hu<lfoo cremd Uiolr roUtug etook and either eularfed their in the manufacture of hotetlng and conveying ma- 
Slter l^lroad Company at port Morrla, the Phlla* temlnala or Vmilt more in large cltiea this haa hoen cbinery White perhaps uo one makes all the necee- 
4htpliia A Eeadtng Baflroad Company at Port Rich at great ooet for land and bulMInga The method of sary appliances yet a combination of their product 
mohd* and the OentnU Railroad of New Jersey at handling the freight has remained the same could be used to All the special requiremonts of each 

Poomnalpaw At a terminal there are two kinds of freight—out terminal point 

Many of the railroads are coaling their locomotives bound and Inbound The outbound Is transferred Fully to cover tbe llofir spai e and obtain all the dlf 

at greatly reduced cost and time by mechanical appll from wagons Into the outbound freight house and ferent requirements for the satlsfactoiy handling of 
anoes. but the queetlon of handling their package thence to the railway cars or directly from the wagons the package freight three units oi different typps of 
freight at terminals Is still open to the cars conveying machinery are necessary These are the 

Most managers have known that there is a great The inbound Is vice versa single rail dettiK trolley the bridge traveler and the 

loss of time In transferring freight at terminal and All tbe above movements ex<ept between wagons trots traveler 1 he electric tiolley 1 h tbe actual load 

Intormedlate points but few seem to rcallEe tbe high and cars involve the sorting and distributing of each carrying part of the equlpmi nr the single rail bridge 
costs that this Involves package to Its designated space It Is also neces* traveler and cn>BB travchr fiinlHhing a combination 

Perhaps tbe most complex movements in the hand sary to transfer cars from one freight house to the of loop tratk system on whi h the IrolUy tan reach 

ling of package freight are at the largo steamship other as the use of the hand trutk necessitates any part of the area to bo ov kmI All movements 

piers due to the groat carrying capacity of the largo bringing the cars to tbe freight should hi ho regulated that thin will Ih no Inter 

vessels the many consignees each having his allotted A mechanical equipment to be satisfactory must be ference and many trolh ys tan b in oporatlon fol 
space and tbe limited floor area that has to be cleared able to distribute the outbound and Inbound freight lowing one another Ka< h trnllr> (an draw a number 

quickly to make room for the next vessel The larger slmnltaneously there should be no rehandling and of tralUr tiolloys so that many pa Kages can hi 

railroad terminals also have their many consignees every square foot of floor space should W served with hoisted and transported unUi the cont A of one 

hut the floor area Is not so restricted a single handling man 

The placing of the packages In the proper space U All motions of lifting and conveying should be Phis arrangement allots many loads to he 

done by the hand truck A sling load from the vessel done by power The machlnory should be designed to tiansported In < lose sequence slmultam ously and 

or a railway car may contain patkagoa for several give the greatest lift required and to transfer to any* with maximum hoisting and traversing spOLils gives 

consignees The truckman cannot wait to soit as he reasonable distance and then tier or lower Into lars the greatest range and capacity at a minimum of 

receives them so must load his truck with them as Contlumus operation Hhoiild be sought for to avoid labor and maintenance 

they come This means a long travel to get the pack delay At some freight term Inals it mav he necessary to 

ages to their alloted space In order to tUr them No part of the transference should be along the have In combination with the aliovp mechanical con 

several more handlings are necessary All this leads floor and the equipment should not take up any floor voyors motor truiks on the surfoAe In othtrs bolt 

to congestion and Increasing cost per ton space that can be used for other purposes fonveyors 

This Is further effeeted by the rise In the cost of All movements of the mechanical equipment should There Is no doubt that some such scheme as out 
labor materials rent and larger terminals allow of the assorting and distributing according to lined alx)ve when properly arrled out to meet the 

Bach terminal Is a problem In Itself os Is each classification and allotted space readily and quickly Hi>e(lal lequhemcnts at nn> terminal would mated 

manufacturing establishment, so that It Is necessary There must be reserve capacity to prevent conges ally reduce the time and coHt Involved In the present 

to make a careful study of the conditions to be met tlon in ease of extra demands method This has already been fxempliflod In the 

before any mechanical method can be proposed The Justification for the Investment of the mechanl handling of bulk material 

In the lost thirty years there has been a steady In cal Installation lies In the reduction of cost and Considering the special attention now being given 
crease In the capital invested In manufactures which the saving of time in hanlllng this question by several englnters and the Interest 

means an increase of tonnage of all ^Inds of pack The expense should be In proportion to the size shown by many steamship and rallioai managers It 

age freight carried by the steamship and railroad of the terminal can be safely staled that within tlu next few years 

companies To meet this the railroads have In There are many companies In this (ountry engaged great changes and developments will Ik nicompllshod 

Electrical and Chemical Effect of Ultra-violet Rays 

The Hertz Erffect 


H|ikt7 discovered In 1887 that a iKillshed metal 
plate charged with negative electricity was quicKlv 
discharged by the Impact of ultraviolet r\yR Almost 
all that Is yet known con(ernlng this remarkabk 
photo-electrk phenomenon which his been calk d th 
Hertz effect was soon dlmovnert by Hertz and other 
skilful experimenters and no satisfying explanation 
of the phenomenon has been furnished bv the numer 
ous researches that have since been mode 
Thfi Hertz effect Is easily produced The spectrum 
of an electric arc Is thrown by means of a sHt B a 
quartz lens J and a quartz prism P upon a polished 
plate of metal M which has been substituted for the 
ball of a gold leaf electroscope E and has been charged 
negatively so that the loaves If diverge widely Any 
desired portion of the spectrum can thus be allowed 
to fall on the metal plate the remainder being cut 
off by screens attached to the elcctioscope The elec 
trlcal condition of the plate Is not affected by tho 
rays of the visible spectrum but tho gold haves rap 
Idly fall showing loss of electric charge when ultra 
violet rays strike the plate No similar effect Is 
produced when the plate Is positively electrified 
HerU was led to the discovery of this curious effect 
by observing that the discharge between the polished 
metal balls of an elettrhal apparatus with which he 
was working was facilitated by the production of 
electric sparks In their vicinity It would be Inter 
Asting hut It would require too much space says a 
writer In La Nature to follow the long course of 
experiment and deduction by which Hort* suc^essivelv 
eliminated every other possible cause and finally traced 
the last mentioned phenomenon to tho Influence of 
the ultra violet rays emitted by the spark 
The Herts effect cannot be reproduced indefinitely 
with the same plate without ropollshlng After a 
time the ultraviolet rays fall to dlsilpato the negative 
electric charge Tht metal Is then said to be 
fatlgded but Its sensitiveness to ultraviolet rays 
can be restored by polishing it with emery paper 
Vartous Ingenious explsnatlons of this mysterioiis 
phenmnelion of photoelectric fatigue have hwn given 
but none of them is satisfactory The different 
metals vary consWerably in their photo^lectrl* prop 
ertiM. Zinc and aluminium exhibit the HerU effect 
vsry* strongly, while cewer and silver aro muc h less 
•entltlTe to nltra-drffrfet ray* In general the photo 
eUetHo order of the meUfs screes closely with tho 
el«ar(xhetnleal order, the most strongly electro- 
peMtlvi meti^ hettig the meat ienattWe to ultra 

tilt ehetotel efftols Cf tiHrm vldet rays have, until 


I *tul> iKtn obstivod only Incidentally in connre 
tion with othoi icsearchos In this way an apparent 
formation of ozone In air and of hydrogen peroxide 
In walf*r wrh noted but f\cn these simple cffectB hnvo 



no I—ARUANGkMFNT OI AI PAItATUS FOR 
PROOtKING THk HRRT7 RPFBCT 

lieon the subject of controversy year some 

direct experiments were made which appear to prove 
that ultraviolet rays possess great chemical powers 
By their agency Berthelot and Oaudechon have trans 
foimed cyanogen Into paracyanogen and oxygen Into 
ozone polymerised acetylene and ethylene converted 
n mixture of ammonia and oxygen Into nitrogen and 
water and oxidized acetylene to carbon monoxide 
rarlmn dioxide and formic acid 



FVo 9—FBROT MBROURY VAPOR LAMP 


Tbe ultraviolet rnys art Rtlll Gn\eIo]>ed In mystery 
and many years may elapse befor( tin Ir effects an 
thoroughly known and explained ResearchoB In this 
fit Id promise to rontrlhiito much toward tho formation 
of a satlsfaetnry theory of the constItutIon of matter 
which (b one of thi most audacious ^nterirlsoB of 
modern science 

Ultraviolet rays aie pnwluced by tht ele trie arc 
and their tstenslty Ih Inereased by emploving carbons 
with zinc or aluinlnium tons In experiments which 
require the iHOlailon of the source from the sur 
rounding medium a inenury vapor lamp should be 
employed Prof Pdrot has dovlscd a lamp of this 

type which U easily man tged of small dimensions 
and mmh leas cxpenfllvt* than tho lampH gem rally 
employed Tlu quartz ^e8Bel (Tig 2) In which the 
light Is g< II rated has the ^,encIa^ shape of the small 
letter h (ouslsting of two veitUal 1ul)eB a h and 
an olive-shaptd bulb F placed dire tly over the tube n 
The tnbcH ace flib d to rhe It \« 1 with mercurv 
and stand In two wide oppn montln d glnsH tubes 
AB which rIbo contain im i ury 11 Hrhal Conner 
tion Ih tween the mernij y In t!i iniu r and outer 
tubes is maintained by two i lailnnm wires e which 
traverse the closed ends of the quartz tubes The 
ra€^fur> in the glass tuhs is cmnected witli i 
source uf current by tlu wires FF the tube A being 
connected to tho poslttve pop The glass tubes are 
suspended fiom the cover OC of a vtseel V which 
is filled with water for the purpose of preventing 
overheating When the dniilt is dosed an arc forms 
spontaneously between the anode meniscus m and 
the cathode meniscus m The tendency of particles 
of mercury to travel with tht current fiom the anode 
to the cathode Is counterntted In the P^rot lamp by 
the fact that all of tht mercury which rlsos as vapor 
from both tubes and Is condensed on the walls of the 
bulb F falls back into the anode tube a Pxperlenco 
Bhows that tho mercury remains constantly at the 
Home level In both tubes with a (urrent of 10 volts 
and 2 or 3 amperes In Uiese conditions the lamp 
fumlshes a perfectly steady constant light 

A 60 watt tungsten filaimnt lamp will lllumlnatr 
very satlsfattorlly a falrlv large room yet its filament 
If crushed to powder would make a cube of less than 
one-twentieth of an inch on eB<h side Nevertheless 
few substances are subjetted to such severe treatmtnl 
as the bit of matter that composes the fllaraent oi 
an Incandescent lamp and the number of matertali 
which can be used for that purpose Is consequentU 
very limited 
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TKe German Antarctic 

Its Personnel and Its Equipment 

The German An arctic Expedition will start In the FDUdom Oeodetlo Institute Herr Neoberger on ez the ponies from Ifcstern AiU. 
earl/ part of May 1911 Its principal object Si to pert Automobile macblntst wtU lo<^ After the motor The ihtpy the **t]ieat»oihlAnd ** vas pmtltnsed in 
explore the Interior of the Antarctic Continent and Tebiclea The nAutloal oommAttd la In tbe hAUds of NorwAp lAst Autumn tt Is A whAlsr and hts pMH 

to establish a connecUon between iu eastern and west Capt VAhsel of the Hamburff^erlcAn XJne irho was its gtanehnsss la lot It Wis built In IMd ppruoik 

em parts The expedition will proceed from Ham second officer of the Oaoss” In the first German osh and pttdh pins, with loe breakers sod an top 

burg to Buenos Aires and thence to the island of Antarctic Expedition and who commanded the aMeld of *'freenhsail** It Is bark rigged^ and bau 

South Georgia whore It will refill Its bunkers from a Pelho In the recent German South Sea Expedition, an auxlUarj engltie of bOO horeapower whldh, With 

store of coal which has been sent ahead after which The first officer Is Herr Lorenzen who occupied the fhTorable weather and a dally consumption of fits 

It will push on southward to Weddell Sea It Is the same position on tbe Pelho Tbe second officer U tons of eoal can drtre U at the rate of seren knoth* 

Intention to soar h for Coats Land discovered by Herr Mueller of the North German Uoyd who has Under sail the ship can maks nlns or ton knots wHh 

Bruce in 1904 on the eas ern side of Weddell Sea, long been navigator <m the cable steamer Stephan a tavorlng wind* The gross tonnsge capacity was 
to follow tbe coast as far so thward as possible and The third officer Herr Slosarcsytc, has prepared him originally 6S7 tons but slteratloiis have been msidt 
establish a base and sclent flc station which will be self for his work as wireless operator of the expe- which Inorssse the o^taolty by more than 100 tons, 
maintained for at least one year and will serve as dltlon by similar work on the transatlantic liner The ready-bollt honssa* sledges and building Umber 
tbe point of departure for expeditions by sledge Into Patricia will be stowed on deck on leaving Buenoe Aires. Tbe 

the Interior For this purpose a detachment of eleven The chief engineer is Herr Heyneck of the Ham oshlns for the oOoen, scientists cook and fteward« 
or twelve men has leen sperlally assigned burg American Une Several of the best men of tbe the kitchen and pantry and a large axtd a email 

A detailed a co nt of tl o sclentlfl program of the Gauss expedition have been secured Including the saloon are located in a well protected deck bouse oo* 



K OB h<> I «« te XH$unff 

PHOTOGRAPH AND LONGITUDINAL SECTION OP THE DBUTOCHLAND AND PORTRATTB OF THE LEADING MEMMRS OF THE 

GERMAN ANTARTIO EXPEDITION 


I Dr nicbner 2 Dr Seelhclm 8 Dr Barkow 4 Dr Kob] 8 Dr Xoenlg 0 Dr PtvbjUok 7 B. Heynsck 8. K Ntjobeiier 

expedition Is given In a memorial circular from cook Kllck the carpenter and diver Heinrich tbe cupylng the after half of the ahlp Bach offiosr and 
which we quote the following information as repro< steward Besenhrock and the preparator Noack. sdontlft baa a ssparate cabin. On the forward duck 

duced In Jllu$tririf Zeitunp The honorary chief of The outfitting of the expediUon fallg naturally Into is a largo laboratory flanked on each side W staUs 

the expedition Is the venerable Prince Regent Luit three parts the ship tbe provisioning and tbe means for ton ponies Between decks are the nton S quarters 

pold of Bavaiia. The personel consists of thirty five of land transport All the experience aooumulated In and lavatory *^1110 dogs art quartotod uadsr ths 

men Tbe act bI leader of the expediUon Is Dr former polar expediUons has been uUltsed tn ths forward decffi Ths ship hag been equipped with an 

Wilhelm Ftlchner a Bavarian officer well known preparations and Dr Flkhner mode a special ez electrle pUnti find tU Us pdrta will be lighted by 

thro gh his explorations In China and Tibet who has pedltion from Spitsbergen last year in which he ao- eleotriol^ except la csse el A shortege of coal. The 

been assigned to the command of tbe expedition by cumulated much valuable experience and formed the dynamo will also ssrvt to operste te wireless trana* 

the Prussian General Staff Tbe second In command acquaintance of several soientlflo men of the «x mltter Twe tanks ttf 1% tens eapao^ and two of ^ 

is D Seelhelm the geographer of the expedition pedltion who accompanied him ton capacity wUjl OMktaIn the sq»^ Of drtnkliig and 

The meteoro ogical observations will be conducted by The expedition U provisioned for three and one- boUer water t sssi I to prort^ with % deriee 

Dr Barkow of the Royal Meteorological Institute at half years and carries more than fiOO tons of food fior raising te propete Tbrss jl^^tileri Are ea^ 
Potsdam the o oanographer Is Dr Brennecke of the stuflS Automobiles of peoullsr oonstruotion which rled two of nlcksl sts^ and ons oi Iron boats 
Hamburg Naval observa ory who occupied the same have been very successfully Mnploysd for drawing IncHtds two whale boatA two Urge Bfeboati and e 
position in the p anet Expedition to tbe South sledges In extensive experlmentp tn NOrwsy and tbe sevtnAorae p awer motor boit 

Bea the geologl al work Is in the hands of Dr Helm Bavarian mountatni will be canrtod for that pnrpoeeu The totsl cost of tbe eApe^Hte to sg tlma ted at 
of Heidelberg and the physicians are Dr Kohl of Oapt ScoU will employ similar vehlclee in the ISffAOOO TO dcfniy this cost the gefemments Of 
Munich and Dr Waohter of Vienna both of whom are Engllah Antantlo Expedition whtoh to now fitting moet of te Getteh States hove auterlpOd letetoA 
trained alpinists and snow shoe experts Dr FelU out In addition dogs wlU be carried and alse the gnartM^ get proceeds Of which WtU be about 
Koenig has been added to the party because of bis ponies which Shackleton found viry useful for draw IMOOOO. tSrgsl^f^aeriptiMto hsve also bien t teh od 
expert knowledge of sledging Prof lx>hmann will ing sledges The Sledges csrrtod by the expedition trom vari^ pSTSOns KOW tii to to Sb appit^hgl ttoMp 
accompany the expedition from Kiel to Buenos Aires are of the type used so sucesgrtolly hy Nansig Host in Psqa to e * tO eanw ocA te fkpeftttol ^ (tee te 
as blologtot The astronomical and magnetic ob- of them are tent ten fast tong, two feet wide fad I|g4 K 1i to lO ^Ppf tpet te spgf^ ^ 

tervatlons will he conducted by Dr Prxybyiiok of the very low Tbe dogs were obtained from OfsentonA teUlte WW isedi ^ S 
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SCIErrni^ AVERICAN SUPPLEMENT fh» IMS 

A Modem X-Sa^r Laboratory 


The fnterrupter or **Break** 

By Reifmald Morton* M D 


O KS of tbo Stott ImporUst tlemosU In tho modern 
Xmy oqnlinnost la the Intemipter or brtak ** u 
k la ftnenUr calM At Ita name Indloatea Ita 
auiethm la to Interrupt or break the dow of current 
ChronCh the primary ooU of the Inductorlum A and 
den Interruption la eaaentlal for tbe worklna of the 
ooU* and the more audden and complete It la the 



Pio 1 AN X RAT CABLS THISTINO OUTFIT 

better la the dlaoharfe from the oolL A review of 
aome of the principal typea of ‘breaka*' In nae at 
the pr e aent day la glTen by Reginald Morton M D 

Up to the time of Roentgen a dlacovery breaka were 
of a simple and not very efficient form they were 
only need In circuit with batierlea of low ToHage and 
aa the induction ooila were aa a rule amall In else 
and giving abort apark length they aniwered well 
enough 

The demand for greater dlachargea to excite heavier 
and atronger tubea aoon made It evident that the 
Interrupter would have to be modlfled eapeolally aa 
It waa deaired to make uae of the comparatively high 
preaaure eurrenta from the etreet matua The plat- 
tnum hammer break (see Fig 2) wna one of the 
first, and though It is seldom used now for heavy 
work and mostly on portable apparatus in Its moat 
modom form it can be made to give very good results 
It requires care In adjustment and manipulation but 
la practically the only kind that can be used in mlU 
tary service In the field 

A disadvantage of this form la the flashing that 
takes place between the platinum points every time 
the current la broken this la troublesome when It 
la deaired to make uae of tbe fiuoreaoent screen In 
a dark room 

It waa found that when the break waa so modified 
that one of tbe points waa replaced by a dish of 
mercury the apark from the coll waa Intenalfled In 
one of the earliest types a copper wire waa made 
to dip in and out of the mercury by the action of a 
■mall electric motor and a number of Interrupters 



rill 2 A PLATINUM BRBAK 


Of this kind are In uaaip tor X ray treatment especially 
fate Fig, 4) _ . ^ 

rmiolriiig on tkla vro have the mercury Jet breaka 
vrhloh were a great improvement in that they gave 
a mn^ higher pats of intommtloa tor tbe aame quai 
Itr of dlaobarge Worn the pit In theM a amaU Jet 
of meraur k m$M to implbage upon a copper blade 
or glidsn. It k touaaterial wheSmr the Jet revolves 
or ^ oopimr te^ rewtve around the J^ 

m mm k the eaac m ed bM i km k Jnokeed 


In a gtaSa or Iron vessel which contains a quantity 
of mercury at the bottom and is then filled up with 
spirit or paraffin oil The break thus taking place 
under the surface of the fluid la all the more audden 
and complete and this type of mercury break has 
been, and Is very popular Tbe great disadvantage 
la the large quantity of mercury required (20 to 30 
pounds in scune) and the rapidity with which the 
tatter becomes emulsified and useless for the time 
being Moat of the mercury can be recovered but 
tbe prooeaa la very messy (gee Fig 1) 

Owing to this difficulty of cleaning efTorta were 
made to find aome giaeoua medium to replace the 
liquid In common use and it waa found that ordinary 
house gaa was all that could be desired it may be 
said that any mercury break designed for the use of 
liquid win work equally well or even better If the 
gaa la used Instead The case has of course to be 
made tightly fitting so as not to allow free escape of 
the gaa Used in this way the mercury does not be 
come emulsified only a amall quantity la required and 
the small amount of black mercury compound that 
gradually forma need only be removed at long In 
tervala 

The moat recent development of the mercury break 
la a more or leas radical departure from the Jet type 
we have been oonilderlng but the change la a very 
Important one and the system upon which they work 
la one that la likely to prevail The principle Involved 
la an old one though Its application to interrupters 
la quite new It !i well known that If we fill a hollow 
■phere with liquids of different deniltiea and then 



Fio 3 A JFT BREAK 

rotate the sphere rapidly the various liquids will tend 
to arrange themaelvea around the equator of the 
sphere with the heaviest liquid against the wall and 
the llfhteat liquid nearest the center of rotation Ap^ 
plying this principle to an Interrupter the hollow 
■pace la flattened at the poles and tbe equator Is bulged 
out Thla form is found to give the best results, as 
might be tuppoeod (Bee Fig 6 ) into this Jar U 
placed aome mercury and paraffin oil and tbe whole 
la mounted upon the end of the abaft of an electric 
motor which la placed vertically Aa the latter is 
set in motion the Jar turns with it and the mercury 
by virtue of Its greater weight at once takes up Its 
position at the widest part Ita rate of rotation la 
a little leas than that of the Jar which Is made of 
oast iron both for its strength and ita resistance to 
the action of mercury There are levoral forma of 
Interrupter working on this principle but the above 
arrangement forms the basis of them all In one of 
them a fiber dlak with a metal segment and about 
tbe alse of a five-abllUng piecA U mounted so that 
Its edge engages the whirling hand of mercury This 
causes the dlak to rotate rapidly and as the metal 
aegment touches the mercury the circuit la completed 
to be suddenly and completely broken when It leaves 
When we consider the remarkable property of the 
X rays in readily paaatng through substancea that are 
quite opaque to ordinary light It would seem that 
they ought to be of the greatest nae under many and 
dlvem conditions In the early days of their die* 
oovery many extravagant predictions were made aa 
to their probable value and these were treated more 
or leas seriously As a matter of fact if we take away 
their a^Ucatlon In medical and aurglcat work so 
little remains that ths demand for the necessary 
agiparattts wonld be too small to be worthy of the 
e^rtotts attantloo of any manufkotnrer except In the 
tttUnimtttt of a apeoial order 
It win be thus eeally mdentood how difficult It la, 


when treating of the uses of the X rays to avoid 
reference to medical matters Their limited uae In 
other directions Is due to several causes and the 
chief one Is that the X ray Image is a silhouette and 
not a photograph as It la sometimes erroneously 
termed Tbe property of arresting the passage of 



Fig 4 A DIPPER BREAK 

the Xrays and thus casting a shadow la purely a 
question of the atomic weight of the elements that 
make up any substance Speaking generally sub* 
stances of vegetable and animal origin except ths 
bones are very trai sparent With the exception of 
aluminium all the metals In common use are more 
or less uniformly opaque Calcium having an Inter 
mediate atomic weight is snml transparent, and as 11ms 
salts enter very largely into the structure of most 
living organisms the X rayb are very valuable In 
studying tholr normal struct ire as well as tracing 
departures from the normal whether from disease 
or accident Any ioequalltlea in thickness are reg 
litered on tbe screen or plate and so accurately la 
this done under favorable conditions that the detatla 
of structure can often he made out a good radiograph 
of the hand or foot shows this very well 
Some very Interesting discoveries have been made 
In this way regarding the Internal structure of shells 
and the rays have been used In examining oysters for 
the presence of pearls If no pearls are present the 
oyster Is returned to the sea which la presumably 
an advantage to the oyster In a like manner elao- 
trical cables are examined (see Fig 1) both for the 
continuity of the conductor and to see that it main 
tains Its proper relation to the other members of the 
system The modem electric cable la in many in 
stances a very highly specialised struct re that has 
to stand very severe strains both mechanical and 
electrical and as an apparently small fault may 
give rise to very serious trouble the final Inspection 
has to be carried out with the greatest care before 
It is passed as fit for service 



> a G SECTION TimOUCII ROTAl INQ 
DISK BREAK 

With regard to the medical and surgical uses of 
the Xrays most people are Inclined to think that 
the examination of fractures and the detection of 
foreign bodies within the human organism eonitl 
tute the main field of their usefulness These are of 
course very Important applications and ones that 
count for much in hospital practice particularly but 
they do not by any means constitute the whole An 
ordinary simple fracture occurring In ths shaft of a 
long bone such as In the middle of the upper arm 
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(tin )k cUhU with quite satisfactorily, whether exMB 
Ined hy the X rays or not hut the surgeon who at 
tompta to deal with a fracture close to or InrolTlng 
a Joint without having It properly examined by this 
method takes a risk to hie patient as well as to bit 
own reputation that Is not Justlflablo In an Instance 
of this kind an injured wrist was declared to be a 
St vore sprain and treated as such Fortunately the 
patient decided to come to the hospital where It was 
X layed as a matter of routine This showed that 
Uu hone was not only broken In at least three frag 
ments but that on of the linos of fracture entered 
the wilat Joint The fact that there was no displace 
inont of the fra^,mp^^s led to the erroneous diagnosis 
being made and had this been treated In the ordinary 
wav a stiff wrist join! would have resulted almost 
* rtalniy 

In the early days of the X rays their use was almost 
eitlr^ly (onflufMl to strictly siirglta! rases nowadays 
the nuthod Is used almost as mmh for the Investiga¬ 
tion of mediral (ases such as disease of the resplra 
tory organs the heart and groat blood vessels tumors 
and (bstriutlfas In the digestive system The last 
mentioned nppl leal Ion Is a eomparatlvely recent de 
V loj^ment and one of groat Interest The method 

)iisl8ts of giving j( lly or other food containing a 
largr amount of a bismuth compound which Is quite 
hairabss Tin bismuth I ting opaque to the X rays 
the progress of the food ran be watched In Its advance 
along the digestive canal and at times the Information 
galnel Is veiy valuable There Is a great danger 
however In misinterpreting the appearances because 
Hlmltar Hha<lo\vH may la male by very different ton 
dltlons In no Instance Is the opinion of an expert 
more noctssary than In this 

By means of very powtrful apparatus moie or less 
Instantaneous radiographs can be made of the heart 
when the X ray tube Is placed no leas than two meters 
from the plate Owing to the great distance of the 
tube the sire of the shadow of the heart Is very nearly 
the same as that of the heart Itself and It Is the 
best method at our disposal for accurately determining 
the dimensions of that organ Changes In these 
dimenelons <an Iw detected bv making examinations it 
Intervals Ihls by no means rxhausts the Hat of 
applications of the X rays In the diagnosis of dis¬ 
orders of mankln 1 b it enough has been said to show 
how mmh progress has n madi and the silence 
Is liy no means at a standstill Improvements In 
imtbodM and 111 personal skill are being Introduced 
(Viry day and sandy a month passes that does 
not give us something new In the way of improved 
nppllanroB 

It was omparatlvdy soon after the dlstovtry of 
thi X I lys that some Investigators began to employ 


thg ndlatton for porpeM tr o tia eat Tbtgf w«r« 
led to do this from tlM godd rdmiltt Uutt ««i« bdli^ 
obtained with the ultra-violet royh, and from the fact 
that many Xray workers hod beinih to suffer from 
a fmrm of dermatltU which was rightly attributed 
to the Influence of the Xrays themselves It was at 
this stage that the foundations were laid for the im 
mense amount of suffering that bos been endured by 
many of the pioneers of Xray work, many of whom 
still continue to suffer in one way or other in spite 
of the fact that they have taken every possible pre¬ 
caution since the flret attack of the dannatltls. The 
danger from these rays ts only Incurred by those who 
are working with them more or less continuously 
there Is not the slightest danger to any one who under 
goes an examination or a course of treatment by the 
Xrays to long as the work is done by one who la 
a recognised expert In such matters 
It may be taken as an axiom that any agent that 
Is capable of doing so miuh harm as this can also 
be made to do a great deal of good if only its powers 
are properly controlled and directed Into the right 
(hannels The great trouble In administering thee 
rays therapeutically was that of knowing how large 
or how small a dose was being given and even at 
the present time the methods at our disposal are not 
anything like so simple and scientific as that of giving 
ordinary drugs We have no satisfactory method of 
ascertaining the exact strength of radiation the patient 
U getting at any given moment our methods will 
only tell us how much has been given and that rather 
(rudely The means mostly employed are sufllclently 
accurate In the hands of one who has had a consld 
erable exiperlence of the work and who has become 
more or less familiar with the vagaries of the X ray 
tube The day is not yet that the novice can dip Into 
this work without running considerable risk 
When the plattno-cyanlde of barium Is exposed for 
a certain time to the Influence of the Xrays It turns 
from Us usual greenish yellow tint to that of a light 
orange This material Is spread upon stiff paper and 
cut into small circular pastilles The X ray tube is 
Inclosed In a ray proof shield from which the rays 
can escape only by an opening made for the purpose 
the slie and shape of which (an be altered to suit 
any ordinary conditions The pastille Is held In a 
clip exactly half the distance between the source of 
the rays and the area to be treated and Is so arranged 
that It can be removed for examination from time to 
time With each set of pastilles Is supplies a stand 
ard tint to which the pastille must change before 
the ordinary full dose Is given This Is In outline 
the method in use at the present time by the majority 
of radiologists It Is admittedly a crude one when 
Judged by other standards of measurement but in 


1 % 

the Ihv skvert It gives vary good 

with regard ^ cofid^tloos that ore bshsftted hf 
this form of It may be sold that the moeg 

snperflclal Is the disorder the more likely U U to be 
favorably Influenoedr this hi only another way of 
saying that the method finds its greatest field of 
usefulness In the treatment of the diseases of the skin, 
and the results that have beeh obtained are at times 
quite remarkable It is a very fortunate thing that 
It Is among those eondlUons that ore, oe a rule vSTt 
reslstent to all ordinary methods of treatment that 
some of the greatest suocestes have been made 

Before oloelng this article It may be of Interest 
to Indulge In a little speculation as regards future 
developments While we have seen that Improve' 
ments In the electrical appliances have been going 
on from the very beginning and show little sign Of 
any falling off In this gradual but steady Improve¬ 
ment the Xray tube Itself has undergone no radical 
obange since the Invention of the focus tube by Prof 
Herbert Jackson 

It is quite true that the Xray tube of the present 
day Is a great Improvement on the original Jackson 
tube it is larger in site more steady In action and 
more capable of withstanding the various and severe 
stresses to Which It Is subjected and Is also provided 
with a means of regulating its vacuum but it remains 
In principle as It always was and great aa Its im 
provement has been It baa not kept pace with the 
development of the electrical side of the X ray equip¬ 
ment Any modem coll can completely wreck any 
X ray tube In a few seconds If desired Onr greatest 
want now Is a tube that Is steady In action and in 
varuum that will give out a certain quality of radia 
tlon as required and continue to give this no matter 
how great power Is applied to It within the limit of 
reasonable requirements With a view of meeting 
some of the conditions It has been suggested to make 
the bulbs of quartr instead of glass but so far no 
one seems to have attacked the problem seriously 
Quarts is much more <transpaTent to the X rays than 
any form of glass It Is independent of any changes 
of tomperature and wilt stand any amount of rough 
usage within reasonable limits It certainly should 
be well worth giving a thorough trial If only for 
the advantages already mentioned But even with 
these advantages it could not be said that the X ray 
tube was in the nature of a perfectly satisfactory In 
strument In the present state of our knowledge It 
la very difficult to see how the X ray tube can be 
radhally Improved upon We can only wait patiently, 
and for all we know some means of getting our Xrays 
may bo discovered that Is much more simple and re¬ 
liable and entirely different from the methods wo 
use at present 


The Fust ond Present Ceographloal Distribu¬ 
tion of the Iron Industry of the 
United States 

In hts address on Ftology and Ktonomlcs speak 
Ing before the New 'lork AcatUmy of Sciences Prof 
J A Kemp refern d as follows to the geography al 
distribution of Iron producing centers and the changes 
which have taken place In their relative importance 

The Iron Industry In the United States took Its 
rise in the colonies along the Atlantic seaboard—and 
at the outset was baaed upon the magnetic ores and 
brown hematites there occurring For one hundred 
and fifty years Its growth was slow In the decade of 
the forties pnd fifties of the past century It had spread 
to the Adirondacks and In the fifties began Its develop 
inont In the 1 ake SuiHjrlor region Not until after the 
(lose of the civil war and the resumption of peaceful 
utivUlcB did this great Industry manifest Its possl 
unities With Improved facilities of navigation which 
iduced Lake Supirlor In easy communication with the 
(oal producing States of Pennsylvania and Ohio the 
iTon-ore prodm mg States of Michigan Wisconsin and 
lattr Minnesota, came rapidly Into prominence In 
HoineN^hat slower growth Alabama during the seven 
tUs and eighties gathered headway At present four 
fifths of our ore supply comes from the three Lake 
superior States and three out of the four fifths from 
Minnesota alone Alabama lenneuee and Georgia 
u gi ther yield one tenth and the remaining tenth is 
divided among a doren or more other States of which 
Nfw Yorl Is the leader Since 1880 the total has 
In rtasod alKuit mvtnfold and Pennsylvania then the 
source of al>out one quarter the supply now yields 
approximately one and one half per cent Hlnnesota, 
now the great s urco of ore only entered the lists In 
1884 and only Ukan to utilise Its present great mines 
about ten years later 

Thus In the bi lef cours of thirty years there have 
been very great reanangements not only In geographl 
cal Bourcqs of supply but still more In actual amount 
of output in normal prosperous years the annual 
production Is somewhat more than fifty million tons 
of we*” 


Protwotion of Underground Fipos from 
Eloctrlc Currents 

CUh plp(8 and water pipes laid near eledrlc rail 
way tracks are frequently corroded by the action of 
stray earth (urrenU If the parts attacked are pro 
tected by a coat of tar the mischief Is simply shifted 
to the adjacent unprotected portions Iht damage Is 
done at the places where the positive current flows 



PROTEX^TION OK UNDERGROUND PIPES FROM 
BLBICTRJC CURRENTS 


flora the pipe to the earth because hero oxygen Is 
set free while In places where the positive current 
nows from the earth to the pipe the metal ts protected 
by on evolution of hydrogen The arrows in the upper 
diagram of the accompanying lUustratlon show the 
course of the current generated by the dynamo i flow 
Ing through on overhead trolley wire and a number 
of cars to the rails and leaking to the water pipe 
beneath The pipe Is corroded only in the right hand 
portion where the positive current flows out of it 
According to a note In Prometheu9 a German railway 
manager has succeeded in protecting such pipes by 
superimposing on the injurious current, a current 
flowing In the opposite direction 
The lower dtagnun shows bow tbfo mutt Is fioooa^ 


pushed A seiond overhead wire c Is stretched parallel 
to the trolley wire and Is supplied by the dynamo / 
with a current flowing In the same direction os the 
working current The distant end of this wire tv con 
nected with a return wire d which Is burled near the 
pipe and rails The negative pole of the dynamo how 
ever ts connected not with the return wire but with 
the pipe Hence positive (.urrent flows from the return 
wire d through the earth to the right hand part of the 
pipe neutralising the injurious current flowing from 
the pipe to the rails This device has given satis¬ 
factory r(«ults during fifteen months service 

Waterproofing Fabrlos 
Thf French army Is interested In a new method 
for waterproofing fabrics which Is claimed to be supe¬ 
rior to usual processes English manufacturers have 
been In the lead In bringing out waterproof fabrics 
for many years past Besides rubber for fabrics, we 
have the use of Insoluble gelatine boiled Unseed oil 
shellac raetalttc soaps and othora, which have had 
more or less success It appears that the best product 
for waterproofing Is acetate of aluminum, and when 
applied to the fabric It can be made to form alumina 
In a gelatinous state and volatile aoetlo odd When 
suesh fabric Is drlfid it li waforproof, but hu not the 
Objectionable feature ot rubber and other material 
as It allows the air to circulate through It -The 
fabric is also quite supple, and this Is especially 
necessary so that clothing con be made of it A« the 
French army department is looking for the best 
method of waterproofing which con be used for mlU 
tary cloaks as well as for tents some experiments 
were made, and U was found that the above prooese 
is the best, aocordlng to the oplufon of the beet 
authorities This la eepeclally true now that oettote 
of alumina solution can be found on the market end 
does not need to be prepared speelally M BoUand 
recommende a bath pf one part acetate (7 dbg 
and forty poHs wat«r Fabrics are soaked in It (or 
twenty four honre, and are then dried in the air 
This method ta belufi used in the orttiy headqnittm 
fit PVWNttt* 
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Fire and Burglar-Proof Safes.—L* 

Becent Advances in tHe Construction 


order to place before you the recent advancea In 
tbe couftmctlon of ftre and burglar proof aafea, tt ts 
neoeawry to cover a brief bl«t<H’y of the Induatry from 
Hf actual beginning in the early part of the nine¬ 
teenth oentory down to the preaent time 
PracUcally' speaking the more recent advances 
have had to do principally with rellnements In mo- 
ehanioal prooessee the development of factory or 
gaaisatlott and the perfection of elements of design 
that were conceived long before the means were at 
hand for their proper realisation 
The development of any Industry Is In a large meaa 
ure dependent upon the activity in other related In 
dustrles, and the progresi Jn the one must mean a 
general forward movement on the part of all 
The development of the art of building safes for the 
protection of valuables Is tnterwoven so closely with 
that of the art of lock building that the two subjects 
necesaarlty must be treated together 
It la a fact that Is apparent to anyone who gives 
consideration to the subject, that a safe however sc 
cure from the atandpolnt of construction would bo 
useless wltbont an opening giving free access to its 
Interior and that opening guarded by a lock at least 
II secure In point of design and construction as the 
safe itaelf 

The conclusion must be drawn from this that safe 
building in point of relative sec uriiy < ould only 
keep pace with the development and with the design 
and construction of locks The history therefore of 
the development of the safe building att is In reality 
Bret the history of the development of locks 
Looks as wo know them to-day and as they have 
boon known ever since they* were first used consist 
primarily of a bolt and a key for operating the bolt 
and some means interposed between the key and the 
bolt to render the operation of the bolt either more 
or less difficult or impossible without the use of the 
proper key 

The means employed for housing the working 
mechanism of the lock and for applying it to the pro 
tected structure are of little Importance In this con 
BlderatloD All of the different locks possess these 
features They may be divided Into several general 
classes 

First not only In point of slmplh ity but naturally 
also In point of historical origin Is the latch Imk In 
whkh there Is a bolt pivoted on a fixed point and 
raised by some sort of a key 
liOcks wore later rendered more set ure by the in 
troductlon of the warded type In which the Introdu 
tion of the key Into the hole provided for U was ren 
dered more or less difficult b/ means of Interposed 
wards making it. to a degree at least Impossible to 
Introduce the wrong key 

The warded type of lock was succeeded by the pres 
ent day lever tumbler type In which tumblers are In 
terposed between the key and the bolt making It 
necessary for the key to lift the different tumblers 
before the bolt can be withdrawn This type of lock 
Is considered secure in proportion to the number of 
tumblers used and the means provided for varying 
the relative amount of lift 
The bolt of this type of lock has Htted to it a mem 
ber that passes into slots In the lever tumblers In the 
operation of Its withdrawal and the province of the 
key la to line up these slots In the lever tumWers so 
that they register with the fixed member on the boll 
A later development of the tumbler type of lock Is 
that known as the cylinder pin tumbler lock In this 
type of lock the obstruction consists of divided pins 
preventing the turning of the plug until these pins 
have been raised to a point where the division line be 
tween the different sets of pins coincides with the 
outer surface of the plug and the Inner surface of the 
cylinder, In which it routes Wh^ these poInU have 
been so Uned up by the IntroducUon of the proper key 
the oylindl(r may be routed and tbe bolt withdrawn 
The Inconvenience resulting from the use of the or 
dliinnr type of key lo<Jk by reason of the fact that 
keys could be wrongfully duplicated or they might In 
vartoua ways oome Into the possession of persons not 
eidItM to thmn, gave the necessary Impetus to In 
veoUve genius, and tbe modem dial or combination 
look Iras the remit 

OolftoUent Wlflr the development of the dial lock Is 
tbfU bf tks t^s&gHble t)rpe of key lock In which the 
ai^iuifemsbt of tbe tumblera or obstacles may be al 
KprfMt tndcflfitetr varied ft practically after being set 
up to a new kepr beoomet sa entirely new look and 
eSMiot be open^ by say other key than tkat to 
erhteh it is set up 


By C F Watnon 

Tbe development of the changeable-key type of lock 
is of great ImporUnce for tbe reason that a limited 
amount of security Is frequently needed of a kind that 
cannot be afforded by the ordinary type of lock This 
security Is frequently furnished by combination or 
dial locks that are much more expensive 
The changeable key locks until rocontiy have been 
of a design and constnioUon that wore very apt to got 
out of order and cause considerable inconvenience wO 
the user 

Many efforts have been made to produce a simple 
lock of the changeable key type all of thorn depend 
Ing upon the Introduction of a double tumblei be 
tween tbo koy and the bolt The rbaisgoable key lock 
that Is being manufactured by the Herring Hall 
Marvin Safe Co Is the only one In which the obsUcIo 
that is Interposed consists of a single member The 
tumbler of this lock departs from the lever tumbler 
tjrpe previously employed In that It has no fixed pivot 
but can be properly called a balanctd tumbler 
Its greatest merit Is its simplicity and Us sub 
stantlal construftlon In all other types of (bangi 
able-key locks the moans provided for changlnR tbe 
(omblnatlon are delicate and In the ordinary* opera 
tlon of the lock the wear on these dolitalo parts Is con 
slant In this lock the moans provided for changing 
the combination are not in the least delicate and tbo 
ordinary operation of tbo lock In op* ning and closing 
after It has been sot up to a key caiiaes absolult ly no 
wear on the combination part of the tumbler making 
the lock just as substantial and as little liable to get 
out of order as the simple lever tumbler typo of lock 
It 1 b generally (oncodod by thosf who arn Intelested 
In tbe manufacluro and sale of locks that the change¬ 
able key type of lock has bei n greatly llmiUd In its 
use heretofore by reason of Us d*li(H(Y and Us pro 
iwmslty for getting out of order 
As an evidence of the simplicity of the Herring 
Hal! Marvin Safe Co lock It is neccBsary only to call 
attention to the fact that In this lock which admits 
of over 59 000 different changes there are but 14 parte 
while In tbe highest typo of changeable key* lock prevl 
ously Invented whi( h affordod but about 8 000 < hanges 
bheio were over 40 parts 

Its applUatlon while not exadlv universal is 
broad enough to enable It almost entlr* ly to supplant 
the other types of key lo<ks 

In the case of apartment houses where tenants are 
(onstantly changing the ordinary type of lock affords 
absolutely no seem Ity for the reason that keys may he 
duplicated With the f hnngenble key type of lock It 
requires but an Instant of time to set up the lock to 
a new key and thereby' render all previous keys In 
operative 

The combination lock as it Is known today to 
distinguish It from the key lock became a nocesslty 
when it bad been demonstrated that pradicaliy all 
koy locks could be picked This fact was devploi>ed In 
the historic lock controversy of ISBl In Fngland 
when Mr Hobba succeeded In picking all of the best 
makes of locks 

A few years later In 1866 Mr Linus Yale Jj sue 
ceeded In picking several of the Hobbs locks It then 
became generally conceded that no difference what the 
obstacles were that were Interposed l>etwcon the key* 
and the bolt so long as an opening was left for the In 
sortlon of the key this same opening provided means 
for the Insertion of picks to raise the tumblers Mr 
Yale then turned his attention to the designing of a 
lock that could be operated In some manner other than 
by the insertion of a key and the early typo of com 
bluatlon lock was tbe result 
Tbe comblnstlon lock being in such general use to 
day needs no lengthy desirlptlon It consists of tbo 
tumblers, the bolt a lever member Interposed between 
the tumblers and the bolt and a aplndle or arbor hav 
ing on Its inner end a driving tumbler and on Us 
outer end a dial The lover member usually rharac 
terlsed as a fence Is from the standpoint of socurlty 
a very Important part of the combination lock 
The Bret locks were fitted with a gravity fen( o and 
It was Hrter found that the disk tumblers could be ro¬ 
tated so as to bring their notches In line with the fence 
©van whan the combination was unknown The fence 
rested upon tbe xwrlphery of the disks and could with 
patience and a delicate sense of touch be felt Into 
the notches one at a time until all of the disks were 
Uned up when the bolt could be retracted by simply 
turning the dial Ihls defect was a serious one It 
was finally overcome by Mr fOmor/ Stockwell of the 
Yale Bank Lock Department by the Invention In 1884 
of tha balanead fence This fence was so supported 
tlMt it hrooiht AO Wtiffht to bear upon the periphery 


of the tumblers It was ftttod with a friction bearing 
and could be muv(d out of Its neutral balanced po¬ 
sition only when the tumblers or disks had all been 
lined up In registry with It 

This Improvement rendered the comblnatton lo< k 
absolutely unplckablo It howtvor remained for the 
ingenuity of the burglai to df vtw wavs and jiuans for 
defeating even this supposedly perfect lo(^k It was 
evolved out of the feitile brain of some tntniy to or 
ganlred society that a mental key always xlstrd an 1 
could be secured by torture—the combination num 
bers were alwa/s known by some one Then began 
In the year 1874 a sf rU s of bank rohte rU s all ov( r 
the United States tbo most Important of whlih wt ro 
carried to a successftil teimlnatlon by nasou of this 
one weakness of the combination luck 

It Immediately tecame evident that a loc k with 
absolutely no communi* atlon with the outside of the 
protected striuture w is necessary and essential to 
security and the invention of Hu time lo k followed 
Ibis was and still la to a lair extent use! In 
connection with the comhlnatiou luck Us use pn 
vonU the operation of the (omblnatlon lock until 
such time as the time lock has run down and by hi 
doing withdrawn Ite olstiu tlon to the operation of 
the couibinatlon locks thomsclvPB or the moans pro 
vldcd for opening 

Meanwhile In an nllrely differ nt field Invontivo 
genius had been q lally h< tlve by the Invention of 
liquid high exploHi\ps the fluidity of whl h could 
b© Increased by the a Idition of 1 him fled ether ho that 
It could be made to flow Into (he space hui rounding 
the lock spindles oi int > th j Int b(t\c((ti Du door 
and the fiome T1 b ir^lar vslDoil firwl sec iilug 
any proprlelary lights In the Invention adopted this 
ineihod and the battle of wits Ixgan over again with 
the result that the lo< k makers finally evolved a motor 
device working in conjunction with a lime lock which 
made It unnecessary to connect the ontslde cf Die 
door with the Inside by means of spindles Th 
motor after being set would throw the holts when 
the door was seated Into the jamls and would In 
stantly retract them when tripped by the running 
down of the time lock 

The motor d< vl e has not boon iinHersally adopted 
for several nasons mainly because spindles can be 
and are made so that they cannot be driven in or 
pulled out and they can be and are made drill proof 
They arc ground into the doors so close Iv thal no 
lltiuld can be forced around them 

In concluding that part of this paper wh! h relates 
to locks I desire to call atfciiDon to the fact that 
while practically all typos of koy locks can be picked 
It does not follow thal Iho key lock should be dls 
carded for the reason thal Ihe measure of Beenrlly 
afforded by the lock need not l )0 greater than that 
afforded by the protracted alrurlurt Itself ManlfesMy 
a light wooden d r afforda very little s runty yet 
millions of them aie fitted with locks Some with 
the common warded type otheia with the lever and 
pininmblor typos—all at least alTorllng a nieasure of 
security equaJ to that of the prote ted stnutur itself 

That these locks can be picked Is n> iiigument 
against their use he aum eiitraneo could !>e had in 
nearly all cases in an cash r way The inherent defect 
In all key locks other than Du hangcable k y type 
lies In the faellitv with which keys may be wrong 
fully duplicated and used icuUilng s ich I kw of n t 
security whatever 

( lo be contln le 1 ) 

Th« Hoof of the Horne 

Tjinti are toes on a hoi so s hoof Juht as Duu at 
on the foot of a human being oi jon Ih To d of any 
animal that rose mbks the h iinan fo d burtlicimore 
a horse has toenails The hoin of Du hoof grows 
In pretty much the same wav that a toe nail does 

The growth of tho hoof is more laild in unshod 
hora s than in Du case of thos wcailng shoes It 
grows still more rapidly in the e me of liorws that 
are well groomed and well fe 1 (eiieiallv speaking 
however the horn grows ah ut tn thlid of an Inch 
each month 

Hind hoofs grow faster than foie hoots The too 
of the hoof being the longest pait it takes longer 
for the horn to grow theic' than at the hcH*! For 
example* Iho toe will grow entirely down in from 
eleven to thirteen months while Iho hrel will grow 
down In from throe to five months 

As tho new horn grows out any cracks or defects 
in the old gradually work down to where they may 
be cut off just as In tho e asc* of the growth of 
human nails one can watch the piogreas of a lirulw 
from tbt root to tbe tip 
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THE WASTE TAKEN Orr THE IXDOE SHOWS THAT PAST OP QDABBT IS ABODT WOUIO OUT 


Tkn mlloB northwest of Santa tru7 California ttaero 
Is an Interesting deposit of bituminous rock Here 
fifty five men work tho year round to get out 40 000 
tons of the best road making material known Of all 
the mines and quarries 1 have seen this seems to 
le tho most pleasant one In which to labor High up 
on the side of a hill three miles away and a thousand 
feet above the level of the sea with a fine breeze 
1 St of the tin e and where It Is n ver too cold and 
with but a few days In summer when It is warm— 
Is sit ated this clean safe and profitable mine 
After taking off 125 feet of waste shale there is 
extKMel a 40 foot stratum of bitu nlnous rock except 
for a 10 foot layer of waste near the middle 

By ru ning this rock tl rough a steam cooker or 
heater and will o t the aldltlon of any binder such 
as tar or asphaltu It Is spread pon the rook founds 
tlon and n akos a 1 an and lastii g h rfaco for a 
street 

Asi halt m Is le bln lor or i ineral that n ak s 
this out ro| of sand val able It Is found In many 
lartM f the worl 1 s metlmea 1 a p re state but 
n oro often mixed wl h fine sand ear hy ma ter or 
pibbles It nelts at about 212 deg F and In this 
form is known as bituminous rock < allfornla Is tho 
only State In the Union In which It Is worked com 
erolally 

Macadam fo ndallon covered with two inches of 
bit mil 0 U 8 ro k will cost about 21 cents per square 
foot concrete foundation with two Inches of bit imln 
o B rock will cost about S2 cents per square foot Side 
walk will cost about 10 cents per square foot In all 
this paving work one of the most irapor ant things to 
do la to make a good foundation without this no 
matter how thorough the cooking and the laying of 
the cover may bo the work will go to pieces 
The fresh br ken rock Is very tough and waxy and 
In color it iB not black but a fine steel gray Black 
powder Is used to blow off a groat mass before It U 
broken up Into small pieces with giant powder and 
with wedges picks and bars It weighs 80 pounds per 


cubic foot and 10 tons make a load for a sU horse 
wagon to draw down to the railroad 
One of the stories told about this mine Is that it 
was first worked In the 60 s for the distillation of 
kerosene and another Is that later they tried to use 
it for paving material but always got It too hard or 
too soft ) 

The man is still Hvlnf near here to whom it was 
offered for little or nothing If he would take It off 
the owners hands and make some use of it He Is 
poor and working for his living while there Is In 
sight 3 000 000 tons of rock worth $3 per ton FOB 
Some fossils and bones and teeth of animals are 
found In the 10 foot stratum near the middle of the 
outcrop 

This bituminous rock has probably been formed by 
a layer of sand becoming charged or saturated with 
crude 11 the lighter parts of which dry out or are 
vaporised leiving tho heavy aephaltum bare to bind 
th grat s of sand together 

CHarUe Darwln- 111 * 

By August Weiskahh 

Con luded from SurPLEiirNT No 1844 page 275 
iHP principle of selection shows us how the thou 
sands of adaptations in living beings which arouse 
o r constant admiration may have arisen in a purely 
mochani al way And they must necessarily have 
done so If the evolution of the living has resulted from 
the same forces and laws as the not living In other 
words If in explaining natural phenomena, we can 
leave out of account altogether any forces outside of 
or beyond nature The principle of selection enables 
us to do this and therein lies its tar reaching slgnlfl 
cance It Is I believe the discovery of this principle 
that will make the name of Darwin Immortal Wallace 
too deserves a full share of the credit, although he 
did not base bis theory on such a broad foundation 

* An ad ] era de trered at the T'hlvertlly of Frotbnrf on the 
nc fMion of the CeDtensry of Darwin Reprinted from The 
contemporary Revieto 


of facts, and did not apply it In so many directions 
This principle Is fully developed In *'Tbe Orlgla of 
Species by Means of Natural Selection as 
the title of the book shows It might be thought that 
the publlcatim of this book finished the labors of the 
hermit of Down but this was not the ease It was fol 
lowed by the richest oreative period of his llfb Be¬ 
tween 1860 and his death In 1882 he Issnad a whole 
series of works small and large each of them based 
upon numerous observations and experiments and 
most of them containing wholly fresh associations of 
Ideas us tally connected directly or Indirectly with 
the theory of evolution and sometimes extsndlng and 
corroborating it more fully I must at least give a 
few indications as to the nature of these books 
In 1862 Darwin published his book The Yartous 
Contrivances by Which Orchids are Fertilised by In 
sects Orchids often exhibit the moet special and 
diverse adaptations to the visits of Insects and they 
help to make clear to us bow flowers may have been 
developed In all their manlfoldness in relation to the 
needa of their Insect visitors 
In the same year and those following there ap¬ 
peared several treatises on Dimorphism In the 
Flowers of Primula Darwin had discovered minute 
differences in the length of the stamena In the same 
species and he demonstrated that these differences 
are not mere chance variations but are adaptations 
which secure the crossing of individuals and prevent 
■elf fertlllxatlon He obtained the proof of this 
through many careful experiments 
This was followed In 1864 by a treatise on The 
Movements and Habits of Climbing Plants showing 
the different ways In which they climb—another study 
In plant adapUtlons In 1868 appeared the great work 
begun In 1860 The Variation of Plants and 
under Domestication and this book greatly extmided 
and strengthened the basis of his theory of seleetloa 
TbS phenomena and laws of Ttrlatlon and heredity are 
discussed and Illustrated by a wealth of examples and 
the work concludes with a theory of heredity which 
he called Pangenesls 
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S ^lMoMit otlAui^ AfipMrtd |A lS7d 0)p till that 
h$A diida no 4«fliilt» |Mronooiic«m«Dt 
iohivct though «t oeuno ho mut fi^ the 
hhto dodhoaA from the varlohiutr of ■podeg 
ll# gmg wSmf woo o prodoot of evolution He now 
dloeiMM thlo view Ui dttoll in m two-TOlumed work 
wkifih oloo flontitnod o fnnet trentment of on oopect 
0l the theorr of eeleotira onir brlefiy eketohed In **The 
Origin Of Bpeolee, Hero the phenomena of oexnal 
MlOetlon*^ mre traood throughout all the animal groupo 
m whldt protorential mating plan a part The prin 
d|i^ te iUuetrated hr a pooltlvely oTerwhelmlng mam 
of detailed fheta and U ahown to have been a factor 
greh in the dlfterentutlon of the nexee In the human 
robe 

ClOielj aeeoclated with thla work ta the one which 
fbttowed H In 1878 on The Bxpreaalon of the Brno* 
tkHUi In Man and In Animats The htrth of Darwin s 
drat child In 1831 had Induced blni to record In a 
opecial note book all his observations on the gradual 
awahoning of the sensatloni and* their expression on 
the featnreo of the child for he was convinced that 
even the most complex and delicate emotional expres- 
ilona of man had their natural roots in animals just 
in the same way as the part of the body and the 
mental faculties For thirty two years he followed 
out this Idea experimenting observing collecting 
facts until finally he was able to write his remark 
able and fascinating book, the first English edition of 
which consisted of 5 000 copies 
Darwins next book appeared In 1876 and this also 
bad been a long time In course of preparation In 
ranging about the country during a simmer holiday 
In 1860 be had noticed a dainty little plant, the son 
dew (Z>rosera rotundifoHa) to the viscous leaves of 
which several small insects were usually found ad 
herlng Ifany other collectors had noticed this be* 
cause of the difficulty of procuring a clean specimen 
for the herbarium Darwin took a few of the plants 
home with him and soon discovered that certain parts 
of the Isavee exhibit movement as soon as small In 
sects are brought into contact with them This led 
him to the discovery of Insectivorous Plants and 
hti book bearing that title was published fifteen years 
later 

Tn 1876 Darwin published a work on Different 
Forms of Flowers on Plants of the Same Species, and 
In 1880 jointly with his son Francis The Move¬ 
ments of Plants** Finally In 1881 the year before 
bis death there appeared The Formation of Vege¬ 
table Mould through the Action of Worms This 
last hook like some of the earlier short treatises had 
no direct connection with the theory of evolution but 
it Illustrates In a very cbaracterlstic manner Dar 
wins eminently scientific mood which led him to 
note everything that teemed unusual or Interesting 
In the most ordinary things and to follow It ont till 
It led him on to new discoveries How many hun 
dreds of people and even of naturalists bad seen the 
little earth-castings that cover the damper parts of 
our garden paths on summer mornings These are 
due to earthworms and are the remains of the decay 
Ing leaves on which they feed The earthworms cover 
the whole land with fertile mold and through their 
agency tn the course of time the surface of the ground 
is raised and bad soli Is transformed Into good' 

But no one had deemed the phenomenon worthy of 
attention It is a case parallel with that of the sun 


dew which tumdreds ci botanists had passed hy with 
Mt em enspsetiag that tlM adbsrsnos of the Insects 
whs xbore than a matter of ehanos. 

Tha fruitful discovery of tbh stmggla for sxls^ 
enoe" too was due to this vision of the true natur¬ 
alist. who sees In what lies before him much that 
others pass by unheeding It was certainly no chance 
that the ^struggle for exlstenee first revealed Itself 
to men who bad spent the greater part ot their lives In 
the open air no cl ance that It was two travelers like 
Darwth and Wallace who first perceived the depend 
ence of one species upon another and the competition 
between them 

From tha little that I have been able to tell you of 
Darwins Ufe tn Down yon can gather what a rich 
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full life It was You will now wUh to hear some¬ 
thing of the man himself and his character Unfor 
tnnately I never saw him An affection of the eyes 
which has troubled mo for forty five yoars and has re¬ 
stricted my activities in many directions prevented 
my traveling to England while Darwin still lived and 
was relatively vigorous Therefore I can not sketch 
the Impression made by his personality from expert 
ence But we have a short autobiography which re 
veals his nature clearly* and In addition a most de 
tailed and sympathetic picture of him by his son 
Francis, 

He was tall nearly six feet In height and his most 
striking features the high forehead the large 
prominent and bushy eyebrows the blunt nose and en 
ergetie month are well known No one Interested in 
Darwin s personality should fall to read both Francis 
Darwins account of him and hts autobiography 


*Iii nnrd to terUiirorm I muat note tbtt my conn 
tryman, Profewor Rensen tbe excellent soolotlst of Kiel 
dts^y^ tba Mme scutenew of obeerration and drew tbe 
Mma concIttslODS from tbe ceitlDgi at tba same ttma at 
Darwin dM 


Ufe and l>tten of Cbarlea Darwin In lud ng an An 
toblograpblcal Chapter Bdlted by hla soo Franda Darwin 
London 1687 


Taken together they give a picture of the man which 
could not be more truthful and could hardly be more 
complete 

Add to this picture what we can gather from his 
scientific works and especially from the accounts of 
his Journey and we find that he had a great and 
comprehensive mind concerned in tbe main with gen 
eral conceptions yet possessing In a high degree the 
faculty of becoming sympathetically absorbed in do 
tall He took pleasure in small things as In large 
and was able alike to study with the most palnstak 
Ing mlnuteneBB the structural details of a flower 
or a crustacean or to draw far reaching conclusions 
from an enormous number of Isolated facts Ho 
possessed the fundamental qualities of a naturalist 
great powers of observation ani absolite accuracy 
the most extreme caution In Judgment Is revealed in 
all his writings and his presentment of 1 In ideas Is 
always simple and entirely free from arrogai e r 
vanity for a great natural modesty was one of tl o 
main features of his cl aracter B t his thcorl h 
clearly* show that he was not lacking In Imagination 
for they could never have been tho gl t o t without It 
He was not a keen critic grasping a thing quid ly 
and Illuminating It at once bo was on the con 
trary rather IncI nod to take too favorable a view of 
the woyk of others and hal a tendon y by no means 
vory common to acknowledge the a^hlovet^ nts of 
strangers an I to take a positive delight In them H s 
mind was of the i enetraling order which work I p 
slitently at any problem until ho began to see light 
on it 

He was not oncemed wi I pra ttcal alms ho was 
an Idealist who desire 1 k wlcdgo for Its own sake, 
and not for any utlttarlan onl a na rallst who 
worked for pleas re In the work Itself and rejoice 1 
In tho a Iran ement of s I n h s work bro ght about 

He was not la king in a n It on b t It was am 
bltloi on a largo scale not gain fame and position 
b It to create works wl h sho d seen o him wo thy 
Fame came unsought and ns ho tolls s It was a 
satisfaction to him to feel tl at 1 o was held In esteem 
by those whom ho himself estecned 

He has sometimes boon called an amate r and In 
a certain sens© this is true In ns far as he worked In 
several different sclcntlflc provinces each of whl h ro 
qilres a mans whole strength But he had full ora 
mand over these different provinces at least os far 
as was necessary for the end ho hod In view He was 
certainly i ot a restricted spocla 1st The roologis s 
accepted him as a zoologist the botanists as a hot 
anlst, perhaps also tho geologists as a geologist But 
he was not an export In any or rather It woul 1 be 
more correct to say he was so wherever ho 1 imself 
had done prod ctlvo work For he was easentlally 
self taught and hat passed thro gh no nor nal school 
of zoology or bolai y b t with his groat energy an 1 
unflagging Inl stry he had acquired a profound 
knowledge from books an 1 fr m personal Inter o rso 
with spocIaUsta an 1 every piece of work ho did a 1 led 
to this store of knowledge He was perhaps tho last 
not merely to aur\fty b t to do productive work 1 
every domain of bl logical science Yet I will not as 
sort this for we have all been convinced In recent 
times through the evo Ion theory that It Is not 
enough to be at home in a single s ience It is neces 
sary also to have at 1 oat a ge eral arq alntance with 
tbe essentials of alllel branchna 

Darwin has sometimes been accused of being one 
sided of caring for nothing b t his science B t thla 
was not the case It Is less tr e of him than of many 
specialists In natural scloncc He had a wide knowl 
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v6Kf> of iCi/Klitfh JlUrAfure MUton ftnd Bbtkevpem 
having Itocn htu fmTorlte readlnfi In hU youth In 
lator lift hi had novels historical irorks and books 
of traviO read aloud to him every day He was fond 
of miiHtf too though as we have said, be bad no 
musical ear 

Darwin was a man not only of lofty noble spirit 
hut of the tendcrest feellnsf Lot anyone who doubts 
this read the toucblng pages In memory of his little 
daughter Annin who died young they form one of 
the most beautiful memorials ever dedicated by a 
father to his child Hln son s picture of him too re- 
veals the beautiful and intimate relations that pre¬ 
vailed betwtren them and the whole quiet and Joybus 
life of the Dnrwln family teslifles to the cheerful and 
ntfcftJonate disposition of its head 

It remains to nsilmato the Influence of Darwins 
theories on his time and on the future But this Is 
n task for whUh a whole book would not be too much 
and a task moreover which could be better ac 
compMshed on the two hundredth than on the one 
hundredth aaniversary of hU birth 

We can at least say however that the Influence 
was n grcml and many-sided one and that It will en 
dure throughout all time All who know the position 
of science before 18r»9 will be ready to admit this the 
younger generation have grown up so thorougbly 
under the Influence of Darwin s Ideas that It must be 
dlfflf uJt for them to realUo tbe state of matters be 
fore his day 

I et iifl speak of biology first But was there a 
biology lUen'* Strictly speaking there waa not there 
was zoology botany and even anthropology Each 
of these solcncos consisted of a very large and well 
arranged mass of facte but a 1th no intrinsic coher 
erne among them This was supplied by the theory of 
evolution I ho different departments of science were 
not (iven thi n regarded as complete It was well 
known that there were many gaps In our knowledge 
hut wo were only seeking for missing details 
whereas In reality It was the main thing that was 
lacking—the unifying idea which Qoetho had sought 
fur and tried to supply in hts theories of the plant 
prototype and of the skull 

The science of embryology or as we now tall It 
ontogenesis at that llnu consisted of a great num 
bor of observations interesting enough but without 
any recognized unity it was not n harmonious struc 
ture but a collection of flnoly^ut building stones 
Hut what a change when the luminous Idea of evolu 
tion was added’ Life seemed to be Infused Into the 
slont^ and almost spontaneously they formed a 
magic edifice The ovum now at last recognized as a 
cell was seen to be a reminiscence of the descent of 
ail higher animals from unicellular organisms rudl 
mentary organs such as the rudimentary eyes of blind 
<av 0 animals were found to be sign posts Indicating 
the racial history of those animals and pointing back 
to their sight-endowed ancestors This evolutionary 
view Illuminated the whole science and not embry 
ology alone but also oomparatlvo anatomy the 


uBdaiwUiidljig of tke gtnicitirg ol Mifasato. It 
plain why the New Zealand htwl have littt* 

rudimentary wlnga under lU ekli^ although It dote 
not fly It ii not in order that It may oonform to 
an ideal of a bird, ae was prsfvtoualy thought, but be¬ 
cause Its anoeetors bad poeeeseed wings which were 
used in flight 

Physiology also gained much especially the theory 
of reproduction of heredity of organs of the cell 
and oepeclally of the cell nucleue I do not mean to 
say that all these were the direct result of the Idea 
of evolution but they hare an Indirect connection 
with It 

Anthropology gained quite a new Interest after it 
was recognised that man too was a product of evo¬ 
lution A vast number of problems presented them 
selves It was necessary to investigate the gradual 
becoming not oxUy of the body but of the mind, the 
evolution of the Psyche and all that flows from it 
Before that time there had been a history of language 
of law of religion of art and so on but It now be 
came necessary to carry these further back—-beyond 
Adam and Bve to the animal ancestors Undoubtedly 
a study of the pbyohology of animals Is one of the 
essential tasks of the future! I can here only give a 
few hints without elaborating them but I must em 
phastee the fact that the idea of evolution In the form 
In which Darwin presented it to us bts given an im 
pulse to new life and further development in every 
department of human knowledge and thought every 
where It acta as the yeast in older—It eels up term 
ontatlon This has already borne rich fruit, and we 
may hope for much more In the future 

Our greatest gain from the theory of evolution has 
however been the evidence It affords of the unity of 
nature the knowledge that the organic world must 
be referred back to the same great evorlaatlng laws 
which govern the Inorganic world and determine Its 
course Even If formal proof of this be still wanting 
the probability Is now so strong that we can no longer 
doubt It 

It Is not only the theory of evolution as a whole 
but the active principle In H the principle of selec 
Mon that Is transforming and illuminating all our 
old c-onc^eptlons U Is teaching us to understand the 
struggle silent or clamant among human races their 
rivalry for the possession of the earth and to under 
stand too the composition of human society the im 
consoinns division of labor among the members and 
the formation of associations. The development of 
classes and thetr union In a State appears In a now 
light when looked at from this point of view In this 
department a good deal has been already accom 
pushed 

The study of human health must be particularly In 
fluenred by the theory of evolution and a beginning 
has already been made In this department also 

But there la another and very important point In 
regard to which the theory of selection must be our 
guide If we take a survey of the evolution of the 
world of life as we know It we tee that, on the whole 
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mmt be ateUM at cftrialtt aUjwa la eMta* 
tknayy aeriea v# And retregfafla sttka <a% lor ha- 
ataace, paraattsa aad fledeotary aalmala), but ea 
whole the dlreoUmi of evohftioa baa been aa aeoead- 
tag one 

1 see BO groond tor assuming tiiat this will be 
otherwise in the future Aoeordiag to the prtnolple 
of selection the best will survive in the future aa la 
the past, and mankind will ascend I do aoC bollevs 
we are likely to undergo any essential changes in a 
crude physical smise, we are not likely to grow wings, 
and even our mental powers may not be capable of 
much further ImproTement, but ethical improvement 
seems to me not only pobafble, but probable on the 
principle of selectton Mankind will never oouslst of 
wholly selffeaa saints but the number of those who 
act In accordance with the ideals of a purer, higher 
humanity In whom the care for others and for tbp 
whole will limit care for self will it is my heliet 
increase with time and lead to higher religions, 
higher ethical coneepUons os it has already done 
within the period of human existence known to us. 
But here again I can only indicate vritbout following 
out my Ideas 1 wished to exproM tbem because the 
principle of selection has so often been applied in an 
Inverted sense as If the brutal and animal must uUt 
mately gain the ascendency In man The contrary 
seems to mo to be true for It Is the mind not the 
body that is decialvo in the selection of the human 
race 

Thus we see the principle of evolution Inlervenlug 
transforming re-croating iu every department of 
human life and thought and endeavor We owe this 
principle which has been so fruitful In rosults 
mainly to Charles Darwin, though he was not the only 
one nor the first to think It out But it was ho with 
Wallace who secured it Its ptaie In science and made 
It a common iiossessloD of mankind by working It out 
In all directions and supporting it with another prln 
(Iplo that of selection which explains the riddle of 
the automatic origin of what Is suited to Its purpose 
in nature Thus be cleared away the obstacle which 
would otherwise have stood in the way of the accept 
anre of the theory of evolution 

By all this he has earned enduring fame in tho 
annals of science His own country has not been un 
grateful to him A colossal statue of him in marble 
decorates the British Museum from the background 
of the entrance hall he looks down on the passers by 
with the calmness of the sage His mortal remains 
lie In Westminster Abbey beside those of Newton 

Fate loo was kind (o him He could truly say that 
hts life was a happy one for U was filled with a groat 
Idea and be was supported by tbo consciousness that 
Goethe expresses through his l^aust Es kann die 
Spur von roelnen Frdentagen nlcht in Aeonan unUr 
gehen This Is true of Darwin and we may think of 
him as one of the great immortals among men 


The Modem Motor Car* 


Motok vdihlc engineering as generally understood 
may Ih) said to bo all luodirn although In fait U was 
born In England about 85 years ago Taking how 
ever only the ten years of the present century s sur 
voy of the advances which have been made will show 
that as a branch of unglneerlng its progress bss been 
unprecedented that the industry It has established 
has reached the incredible and that the new knowl 
edge it has acquired to tho advantage of metallurgy 
Hiid other arts and manufactures has placed It in the 
front rank as a philanthropist to science 
Early In 1900 the inventions and patient InvestlgSr 
lions of Daimler Butler Maybach Ben* and a few 
original contributors in a less degree fostered by the 
mechanical skill of I^^vassor Peugeot, Mors, Renault, 
ind others had proved so full of practical and com 
lutnlal value that a large number of motor vehicle 
maiutfacturcrs had become established in Germany 
ind Prance together with a few In England including 
tho Daimler Company the Lanchester the Wolseley 
the New Orl( an» Star and Napier Vehicles from 
all thenc mak( rs and more were among the W which 
started from Hyde Park Comer In April, 1900, on the 
1 OOO-mile endurance and hlll-ollmbing trial of the 
Automobllo Club and of them 49 with more or less 
complete records entered the Crystal Palace and were 
exhibited there in the following month With two 
cTOepUons the whole of the vehiclee exhibited were 
^ * BnjrlnMiiiv SupplemeBt of tba londtm rkMs 


Ten Year®* Progress 

By W W Beaumont 

fitted with engines of the types originated by the first 
named inventors and makers the exceptions being 
small steam cars one of a type now not seen In this 
country Most of those which bad not tho type of 
gear transmission of the Daimler Levassor origin and 
Daimler Panhard Levassor, and Mors construction 
were of the very small powers now out of date 

TBE BNOINS. 

To start from this preliminary as to what the 
courts call the state of the art of ten years ago a 
few comparfsons may be made with present con 
dltlons In the flnt place the power of the internal 
combustloo engines used to-day is on an average at 
least three times that of 1900 In that year the 12 
horse-power Psnhard engine repre^nted the most ad 
vaaced form of construction A Mercedes (Oannstatt 
Daimler) car of nominally 24 bone-powor ran in the 
Nlce-Marsellles raoe of March that year but its aver 
age speed was from five to ten miles less than that 
of five Panhard cars in the same raoe. All these en 
gines had hit-and-miss governing mod valve-operstlng 
gear with exposed cam shaft gearing, but they for the 
first time used the magneto-ignitiOB apparatus whieh 
had been for yean used by the Frenob gus engine 
makers. Up to that time the engines of ibis type 
had been fitted with the flame-heated tgniUmi tubes, 
with ooneeaoont Infertorlty ne to of Ignition 
and preeenre elieoU. Mors bad, however, used one 
oompucattfl trp^ of Meotrteti tfid Beu bad 


always used anulher and blmptcr form but confidence 
In olectrlc ignition was not established until after 
the Bosch magneto had been In use some time To¬ 
day electric ignition Is universally fitted and the cars 
run many thousands of miles with it without any un 
cortalnty engines of tho same diameter of cylinders 
giving very much higher actual power than they did 
formerly At noise trials In 1900 it was a question of 
which engine madq least noise, now It Is more nearly 
a question of whi6h engine makes any, even though 
quadruple the power is deyeloped. 

These advancM havs been obtaiped by the employ 
ment of valves of dlmenstons, forms seating, and 
ports of now known proper forms together wttb tn 
closed valvsK>penUlng gsar beautifully mddta, by pre¬ 
cise oonstruotion of valve-operating meohanlsm and 
cam forms, by the ass of modern fmW and mothodi 
which Insure aoounscy equal or superior to standard 
gages of a generation ago, and by the uUHsatfon Of 
high property metals which permit a HghtiMSa in the 
construction of pbrts not dreamed of but a ffW yoaik 
ago Steals of from 40 to too ton# tsfislls itreaktbJaid 
oonstderable toufhneas have been, wmfle at^id 
gbsUoiL of the automobite builder ahd largM^gk A 
suit of the Itnmumu compstttloi for 
the tgoe snd b^Mir trials organissd b| 
by the Royal AutotnObile Club 

Things and materials which were the he^ bo«|lble 
in 1900 mi|^ to-day bt loobti npon so mabs»i rti ^^ 
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poMlUr thf tAme murtc wl» truA lo 
but It li itfu to star tbmt ib«n It bo more per 
pttoe of maehliierr lu tbe world txHlay than the 
ei^ilM and other aeo^Um of the well made motor 
tebloltr and there neeer baa been aBoh perfecUon In 
U» naterla], workmanthlp and performance of the 
flulthed thlBg, 

TaAKtmtsioiT Ajn> oeais 

III IftOO the tranamitalon mecfaaniim wat only be^ 
(liiiiint to be eo completely incloeed as to ran Im 
BMrted to the moat aultable Inbrlcant and the trans- 
bifttloii waa to nearly all caaea by chains exposed to 
erery cause of wear Today by the use of the excel 
lent eteela that have been brought Into existence for 
tbe purpoae the gear wheels are of half or less the 
weight poaalbla to 1900 and they run In oil tight 
gear boxes ao that the teeth have hardly time to 
aqueese the oil from between their contact surfaces be 
fore they have passed each other with the result that 
their weax Is almost Insensible after propelling a car 
thousands of miles at average speeds which in 1900 
were racing speeds 

The change speed gear of nearly all the cars of to¬ 
day Including the best Is of the longitudinally slid 
tog type, as It waa In Levassors cars of 189S This 
was then to the mechanical engineer a makeshift, but 
he had not then made the experiments he has since 
made with every other type of gear he has been able 
to devise He therefore did not know that ten years 
would only show him that what he thought a make 
shift was a good devise because by careful attention 
to the relations between the different speeds of the 
gear by study of the number pitch, and form of the 
teeth by the removal of unnecessary Inertia stresses 
by lightening parts tbe acceleration of which had to 
be suddenly varied and by the Improvement of the 
transmission to the gear this type of gear change 
could be made the best possible when all practUal re 
qulrements ore considered with reference to both the 
hypothetically and the expediently best 

Transmission to the driving axle by exposed chain 
is now but little used and direct driving by either 
worm and wheel as flrst used In motor cars by L»an 
Chester or by bevel pinion and wheel all parts being 
inclosed is to^ay most In use The whole of the parts 
are made of very high grade materials and In good 
cars, are fitted with a precision Impossible In earlier 
years The Improvements in the change speed gear 
and Anal transmission gear make It possible In cars 
having the now usual flexible engine and good 
olutch to change from one speed ratio to another In 
such a way that there is neither Jerk nor noise and 
tbe passenger in a car does not know a change has 
been made Improvement In this respect however la 
much wanted to motor omnibuses though with the 
changes that are being made and are yet to be made 
it will be forthcoming 

In 1900 speeds were much lower than are common to¬ 
day and comparison of the gasoline consumption then 
and now Is not likely to be very trustworthy because 
It U difBcult to allow for road and air resistance at 
the speeds at which consumption trials were made in 
1910 Without such allowances the comparison Is In 
favor of the best 1900 cat—which Is obviously wrong 
especially when the smaller weight of car per horse¬ 
power to-day Is taken Into account It Is not how 


ever at all osrtaln that the carbureter of to-day Is 
better suited to the average engine of to>day than was 
the simple Maybach carbureter to Its engine of ISOO, 
and there Is no reason why It should be. Mlscon 
cepUon prevails even yet as to carbureters as Is shown 
by the fact that the best surface evaporator carbureter 
even now does not give the engine a carbureted air 
by which It can use gasoltoo more economically than 
with the ordinarily good Jet or multiple Jet carbureter 
The makers of motor vehicles on a large scale have de 
voted the most painstaking and unrestricted expert 
mental attention to this detail of the motor car well 
knowing the differences between tbe thing that will 
l>erform best under the varying conditions and cir 
tumstances of a carbureter on a car and the perfect 
carbureter In a laboratory 

BOOTWOBK 

The car of 1900 had driving wheels larger—and 
sometimes muck larger—than the front wheels and 
the general dimensions were Influenced by those of 
ordinary vehicles (onflUtlng requirements thus made 
the motor carriage body uncomfortable as a conse- 
qnence of height of floor and deficiency of leg room 
Much was said about Inartistic design of bodies—but 
no artist offered any solution complain as much as he 
would of what was made Ultimately the motor vehl 
rie has become the most comfortable and luxurious of 
all known vehicles at tbe same speed on the same 
road as a result of the efforts of the motor car 
builder Ho has hart to produce bodies which are not 
only accepted as having every cvldenre of fitness but 
which will also withstand the shocks strains and 
vibrations of high speed over bad roads and show loss 
of depreciation than would any other body work with 
a tenth of the mileage and one third of the average 
si>eed It la known that when tab and hansom 
owners had to adopt rubber tires they saved a large 
part of the whole cost by the dlfferonte iHitween the 
cost of the body upkeep with and without such tires 
What the cost of tho old cab and hansom upkeep 
would have been at an average speed of say 25 miles 
an hour with a travel of 400 miles a week can bo 
estimated by those who are Informed on these matters 
and they will be able to aflUrm that the Improvement 
during the last ton years In body building and finish 
as applied to motor vehicles Is the dtfferenie between 
an admittedly temporary makeshift and a satisfactory 
stage toward perfection 

A very groat part of the whole of tho depreciation 
of a motor vehicle is caused by the severity of the 
jolting twisting and vibration resulting from mod 
ern speed on roads most of whlih are not modern 
Much may be done by elaborate springing by shock 
absorbers which refer the shock to the wheels and 
axle and by other means but Ingenuity of this kind 
it expended In fighting what must be hoped to 1 e a 
declining enemy It Is not a sensible proceeding that 
inalsts on multifarious appliances which may enable 
a car to run at high speeds on badly paved roads when 
It Is known that generally the car will In fact run on 
much better roads and that a slow speed on the bad 
ones will avoid most of the trouble and discomfort 
and thus make these appliances unnecessary To a 
very great extent the motor problem Is a rood prob¬ 
lem and although all horse pulled vehicle owners have 
always taken bad roads as they do thiinderstorms 


there is no reason why engineers and motor car 
owners should do so especially as good roads well 
and continuously maintained are In the end cheap. 

DUBABIUTT 

Tbe comfort of motor vehicle travel has Incrsased 
In the last ten years to an extent that can only be 
known by those who traveled much by enr to all sea- 
BODS In 1900 Involuntary stoppages on the road ex 
cept for tire punctures or the like are many hundreds 
of miles apart, and stoppages owing to mecbanlcal 
defect In a good and well kept car are now causes of 
surprise The 15 000-mlle trial of the Rolls-Royce 
car by the Royal Autumohlte Club shows what Is pos¬ 
sible In this respect the wear at the end of that dis¬ 
tance not being measurable In any but an unlm 
portant detail and thr whole cost of repair only a few 
shillings On other cars the writer has run 7 000 
inllos without a single mechanical stop and over 
4 000 miles without a single tire stop of any kind 
This Is mentioned Iwause It has been suggested that 
things are not what they seem In motor vehicles 
and because U Is said that durability and other trials 
are wanted But durability trials are being carried 
on now by about 6 000 cabs and about 1 000 motor 
omnibuses In London alone and by many thousands 
of owners of other vehicles of various kinds A great 
deal of this practical trial running may be said to be 
through the owners within the (ognlEame of the 
makers of the vehicles they and the omnibus and 
(,ab (ompanles and their engineers are getting the 
(xi>crtnn( e the real knowledge of the weaknesses the 
defe( Is and the good qualities and points A motor 
omnibus runs from 25 000 to 30 000 miles a year and 
during that time Its rnglne and gear will make many 
millions of revolutions and have to be equal to the 
arduous work of starting hauling and stopping a 
vehldt and loud of over six tons every fow minutes 

SIDE BIfC AND BRAKES 

Oiiring the ten years many devices for preventing 
side slipping havo been Invented hnt they have not 
bfPU fr(p from thp defpctH that (1) they Involve in 
convenient additions of appliances (2) they need 
prevision on tbe part of the driver alertn«ag not be 
Ing Hufllclcnt (3) they destroy the road surface or 
(4) they are Ineffective Good driving and cleanly 
roads are the true side slip preventers 

Drakes are now so generally well designed and well 
made that on the good cars of to-day If kept to ad 
justmont they are quite trustworthy A brake which 
Is more than sufllclent to skid the wheels Is easily ob¬ 
tained but It Is not a very desirable thing to put Into 
the bands of most drivers and additional stopping 
appliances would probably be more expensive or 
troublesome than the wear nf tires so long as tires 
are not skidded A perfect brake such as an electro¬ 
magnetic brake without surface contact but depend 
ing only on cutting lines of force Is hypothetically 
pretty but the ordinary brake which wears and 
causes some wear of the tires la to practice a better 
expedient—Just as a leather boot sole which wears out 
is better than a copper sole which would last a life¬ 
time In conclusion then It may be said that the 
improvements made !u the motor car during these ten 
years have been such as to earn universal apprecia¬ 
tion even If not to remove all opportunity for the 
adverse and non constructive critic 


Pplsonintf bx Gas from Hoators 
A FACT which has a great practical bearing was 
brought out not long slnoe by two French scientists 
relating to the slow poisoning of the system by gases 
given off from certain kinds of heaters used In private 
houses or hotels Heating by hot air Is not free from 
danger, according to their Information and It appears 
that thtrtydlve persons who lived to a large hotel 
where hot air heating was used were subjected to a 
■low poisoning by gases and this gave some bad ef 
fects. It li oarboQ monoxide gas which causes tbe 
poisoning in this case and only a small quantity la 
needed such as 1 in 1 000 or In 10 000 In the pres 
ent case some of the persons who lived In rooms 
which Were free from this gas, did not show any bad 
symptoms. As to the others they showed troubles of 
different kinds nervous digestive or general Among 
the nervous troubles were noticed vertigo fatigue 
tosoxkmia or neumlgla. As to general symptoms we 
note that the persons loet flesh and beoaine pale These 
flltoott come from livlnf for eome time to the con 
tamiBated air but when the persons went to another 
place the symtoms disappeared or at least were lees^ 
^ed, ttutttoatlon of the furnaces showed that they 
were Tory deteeUv* to their construction It appears 
tha( some cities have the habit of mixing water gas 
with city Mt and tor heattog purposes this Is a post 
tivn eouroe of dander, and mmiaiity from such causes 
is toctoiied IPe should r«|ii«mhe!r that bad effects 
from the kiresehoe of gaM are not easily detected at 
miot^ an Iht aotkm Is very glow, and ihns tbe system 
to timo be tayy moch affected when it is too late 
to lab Iffi nohbd ptoeanttoM tun. Oonmoot aad 


Mourlquand brought out these facts before the Paris 
Academy of Medicine 

Wir^lwse R«c«lv«r Trouble] 

Phf receiving apparatus of a wireless station Is 
Bomotlmes affected when no aerial waves arc coming 
to tho antouna from another station This phenora 



ANTENNA SURROUNDED BY FARADAYS CAGE 

enon is known as receiver trouble it sometimes 
becomes very annoying lud to the troi>t< s often makes 
regular communication Impossible during a period of 
twenty tour hours linostlgattons made at tho Qraefel 
flng station todicat tnat the trouble is due to atmos 
pherio electrical turbanoes caused by radioactivity 
Tbe earth is dually negative with respect to the 
air and the nr Atlvs charge of the antenna favors the 
aeentoqiatkm of radloaoUvg dspogiU^ which strongly 


lonUe tbe air to the vicinity Hence each wire of the 
antenna surrounded by a cylinder of air of abnor 
mally high conductivity The protrusion of tho 
tvarth connected antenna Into the atmoaphere also dis¬ 
torts tho equlpotentlal surfaces and produces an ab¬ 
normally high potential gradient over the antenna 
The combination of high potential gradient and high 
atmospheric conductivity produt (s an abnormally 
groat flow of electricity from the air to the earth 
through the antenna, and tho variations of this flow 
set up elortrlral oscillations which affei-t tho rocolv 
Ing apparatus 

These disturbances can be prevented by lucloslng 
the antenna in a Faraday s cage with all of Us wires 
placed horixontally so that they havo no component 
to tbe direction of the electrical vector of the waves 
coming from other stations and consequently do not 
Interfere with the reception of messages These horl 
sonlal wires denoted by LL in the diagram are pro¬ 
vided with an aperiodic or non oscillatory earth-con 
noctlon A 


Before a French scleniiflc society M Jouve baa do 
scribed the remarkable resistive property of ferro- 
silicon and other alloys of silicon Nitric acid oven 
as a vapor does not affect these alloys at all Sul 
pburlc and hydrochloric acid also have no effwt Thi 
some is true of acetic acid The high price of plat 
Inum gives Importance to ferro-sillcon as a substitute 
to be used in the manufacture of acid resisting ves 
sels but the alloy possesses a disadvantage In lU brlt 
tieness and the thickneto ud weight of the veseeli 
made of It. 
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The Maurice Farman &f»lcinci. 

Scale Drawings of the Machine that Flew from Paiia to the Fujr tie |7e«!»e 



Tfir Muurlco l*arman machlno as flrfit built, ti>ward 
tho end of 1909 was dlsttngulihed by tbo fact that 
it had vertical panels at the rounded extremities of 
tho main planes and ailerons on the lower plane only 
The chasf^ts viofi composed of skids and castor wheels 
Two smaller whfols supported the tall In 1910 after 
an alliance had iH^on mado between Henry and Maurice 
Farman the side panelH were discarded and four 
ailerons were used Tho two small wheels supporting 
the tall were replaced by a skid From this iMrlod 
also dates the adoption of a rear elevator acting In 
conjunction with the front elevator I^ter In tho 
military model tho upper plane was extended In 
the Puy do DOmo model the castor wheels have been 
px( hanged for those of tho Henry Farman type and 
the leading edgn of the main planes Is now In line 
with the front uprights Instead of being a foot In 
advance of thorn 

The surface of tho main planes which are covered 
with Continental fabric is 635 square foot, and the 
aspect ratio is 8 to 1 Tho weight of the machine 
Is about 1 210 pounds and the speed 48 miles per 
hour A 60 horsepower Renault aircooled S-cyllnder, 
Vlypo motor has always been employed The Chau 
vJOre propeller Is driven off Iht halftime camshaft 


TO ELEVATOR 



AILERON 

PEDALS 


HO that at u nornml «ngiiio speed of 1 SOO rovolutioiia 
per minute the propeller makes 900 
Maurice barman was the first to use a covered body 
Inclosing the seats and engine Some such construc¬ 
tion Is now recognlrod as essential for tho comfort 
of the pilot and passenger In the accompanying 
sketch of tho control the fabric inclosing the body 
Is not shown for tho sako of clearness On the dash 
board are placed a gradient Indicator a timepiece an 
aneroid barometer and r recording barograph The 
handwheel Is mounted on a square shaft which slidos 
on rollers at the forward end Forward and backward 
motion of the shaft alters the angle of tho elevator 
and rotation of the handwheel controls the rudders 
The pedals work tho ailerons 
On October 28th 1910 Maurice Tabutoau on a 
Maurice Farman machine broke the worlds record 
(244 miles In 5 hours 3 minutes 6 seconds) by a 
flight of 290 miles In 6 hours 1 minute 85 seconds 
Later Henry Farman captured the duration record 
(making It 8 hours 12 minutes) and Legagnoaux 
the distance record Tabuteau recaptured the distance 
record on December 30th by a magnificent flight at 
line of 36G miles in 7 hours, 48 minutes 31 seconds 



• SIDE ELEVATION* 




FRONT ELEVATION • 


tluKby winiiiiiK the MiUiolin cup for the longest 
flight of the year 

Tho brcHtewt tritimiih of the Maurice Farman ma¬ 
chine Is th* wliiulMK of thp prlEo of 100 000 franca 
offered exactly* thr o \cnrH before by the MIchelin 
brothers On the tnoiulng of the 7th of March 
Renaux and Sonouqui left Paris for the summit of 
the Puy de DOme mountain 235 miles distant They 
reached their destination In 6 hours, 10 minutes 46 


imconds inoluding a stop of 14 minutes at Nevers. 
This achievement marks an epoch In the history of 
aviation, as 4t Is the first successful long oross-country 
flight with a passenger mado in Mat than alx hours 
It demonstrated the posslblUUss of the aeroplane for 
the rapid transportation of padsMifers from point to 
point, and without doubt before the summer Is orer 
we shall see aeroplasee regularly Used for this ptu>- 
pose 


Og the need of the aviation world qf a (fUAd prlge 
for a stupendoue feat, the HloheUn brother^ 
great tlfe manufactarers-Hbaeed thMr tMdd 9tim 
tbm TMn irMt ttKbt thv y ntm l t 

01 |« or m ITJH* Pwlo to tho ^ 4Ni.tl|ta«o 
tolo, 0 44lM«it pooh looi(toa nfw th^ INrht « 
OIomoBt VorrOhd Tho ottotOr mhot pm' a 
fir au*o t^ wHkili th» ik 

hmtffb OMilai tbo iM 4o MoiiuA*^ ttM af'dti! 





















fmalut ftboat Ifbe irtAfplw of |(lu o&UMd>al 
btCom tbe flnUh At the Mummit 
^tbtt pmAtala iU|u4e< e verr oooitrloted lending 
||ptt% ft WM CWkenUy iuppoeod tUt an arlator at- 
lo iaadi upon it would demolleh hit maohlne 
perhapo he klDed op terloutly injured and oonee- 
tpieptljr a iqooth or two ago the Mlchellnt attempted 
lo ttodtfr the mlea to read that a eate landing mugt 
he made without breakage ot the machine Thle modi 
ioatloii Wag not allowed but Renaux fulfilled U never 
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At demumVlTarrand when the town clock atruck 
t the great crowd aaaembled about the oaihedral and 
up In lU iplree gave a cheer aa those at points of van 
tage were able to discern a gray speck on the horison 
Plainer and more distinct It grew and larger and 
larger aa It approached at a height ot 1 600 feet or 


encouraged hlu by i ods of his bead Near Cosne they 
came upon the riv r Ix)lro and for the rest of the Jour 
ney they followed this and the AlMer and had no dlffl 
cult/ in finding their way Nevers was reached and 
the stop made for replenishment of fuel and for lunch 
eon 08 told above On e norc on his way Rena x had 


At the time the Iflchelln prtM was offered the best 
records abroad were tor height 1% meters (89 4 feet) 
made by BMHot in August, 1907 and tor dlstonce and 
duration 1004 meters (6 676 feet) and 3 minutes and 
n seconds mpecUvely (made on March 21st, 190^- 
two weeks after the trt^hy was offered—by Henry 
fkrman) As for carrying a passenger this had never 
keen done, even by the WrlghU in America So Im 
nrobable did it seem to the donors that the feat their 
prise called for could be accomplished that they al 
lowed a period of ten years In which it could be won 

The marked advance in aviation in 1909 and the far 
greater and more rapid progress made last year caused 
two attempts to be made last summer One of these 
—that of the Horane brothers in their Bldriot mono¬ 
plane-resulted In an accident soon after the start 
owing to a reserve can of gasoline breaking loose and 
Interfering seriously with the steering gear The 
monoplane plunged to the ground and the two brothers 
were both badly injured The other attempt by Wey 
man a young Haitian in his Henry Parman biplane 
was much more successful Weyraan getting within 
fifteen or twenty miles of his destination but being 
compelled to descend on account of night setting in 
after he had lost his way and made several descents 
on ronte In the fog 

The first of last month Weyman with his Henry 
Farman biplane and Renaux with a similar Maurice 
Farman machine began practising making long glides 



THE BIPLANE APPROACHING THh PI Y Dk DOME 
The observatory can be plainly seen on top of t! W 4 8n f t n n aln 


n ore Fourteen minutes lat r the biplane passed over 
the cathedral spires amid tumult m s ai i lause and 
turning sharply headed for tt e Puy de DOme which 
was dimmed by a light fog In 13 min tee ore It 
ascended some 3 500 feet clr led about and descended 
easily upon the spot prei ar d for it whi h was ot ly a 



MM RENAUX AND SFNOUQUE STARTING ON THEIR 236 MIT E 
FLIGHT FROM PARIS TO THE PUY DE DOME 


from heights of 1 000 feet or so and alighting upon a 
small marked-off spot Next they perfected themselves 
In allghtiog upon such a spot with s passenger 
On Monday March 6th Renaux was ready to attemi t 
the great flight, but weather conditions at the P ly de 
Dfime were not favorable The next morning how 
ever word was received that the air was clear with 
no wind As there was only a light and favorable 
northeast breese blowing at the aerodrome at Buo 
Renaux got out his machine and climbed aboard with 
hli passenger M. Senouque He left the ground after 
a short run at 8 60 A, M and flew to the Aero Club 
park at St Cloud where he crossed the starting line 
at I 12 84 8/6 Heading straight southward he flew 
above the aerodrome of Juvlay at 9 28 Fifty min 
tttes later he pasted over the railway station at Mon 
targis and flew down the line at an elevation of 1000 
feet overtaking and beating an express train. In an 
other hour he crossed Oosne at high speed and at 
11 80 La Oharltld at a height of 600 feet A quarter 
of aa hour later the machine was sighted by the great 
orowd that awaited it at Nevers, where Renaux bod 
planned to alight and take on fuel After circling 
graoefnlhr abont the cathedral of St Gyr the aviator 
vpon the aerodcome of the tione Poplar at 
11 61 80 Bi8 time for this first stage of the Journey 
<1416 miles) was 8 hours 40 minutes 66 3/6 seconds 
and kts average speed about 6S\ miles an hour He 
yeportad heavy wind gusU near Brlare, but the favor 
glie ^ teabled ktia to maintain a high speed 
After a stolo m hboat g quarter of an hour tor lunch 
eom rwmnrtnd at li C? 87 P IC m an hour 

< he MfMihed HiNi^fns. An immense crowd 
, tn ftie ootmiyir i^gmebout Be flew over 
beli^ ot LMO to^ and B Beneaqtte 
W ^ thflt ttt ITtt Followliigtbe 

endai- 


few square yards In else and was marked by wide red 
bands on the rocky ground Af er a n ag IQce t vol 
ptond the biplane alighted easily and Renaux stiff 
with the cold was helped from his seat 
In describing his trip M Re aux said that soon after 


s m (1 bis of 1 Is a 0 h 1 g I j r I 5 ^ 
hours time as ho 1 ad b t h s f lends h wo Id do If 
he had good lukadgolwuh H woudor d If 
the Puy de DOmo wo j ever show 1 self on the tori 

zon He was look ng anx o s y for the m ntaln and 

finally at Oannat 28 ml h away ho dls overed t 

He then began to I I f o 2 U lo 6 900 fee estl 

mating hat this h ght wo d be necessary i order 
to les e d ui the »u nn It of ho mo ntaln At 
Ulo h saw loo u tie dls a he apl a of the 
r thedr I whI h wore his last t rn g pol t In less 
than t n n inu es th na I was above Clermont 
a d bu was wittln t n mln tes of his goal He won 
dered If 1 ke tl o unfortuna e Chaves he wo Id pay 
with bis llfo for the g ganti I ory he had all but 
ac ompllshed He had been c Imblng tl uously 
and now found blmseJf at too high an elevation At 
tils uouett he was at Braq e at the fork of the 
roads which lead t Moreno and to Ceyssat He de 
sc dod again little by 1 ttle as he api roached the sun 
n It Finally at Just the right distance he cut off the 
HI ark and g ded n agniflee ly to the summit of tho 
fa no 8 P y do Ddme 

The distance c verol t tho first stage of this flight 
tl at is from St C o d tn Nevers was about 141% 
miles wUl! ho balan e of he journey to Clermont 
Terrand an 1 the P y de Dd no was 93 ^ miles The 
first 1 alf of the jo rney was overod at a higher speed 
on ac on t of thn wind w h h was favorable Tl e last 
half was overed a an average speed of 411/3 miles 
an ho r the time In fllg! t bei g 2 i hours The total 
© aps d t me was E hours 1 mln ten 4 y «e onds 



THE BIPLANE OUDING TO THE SUMMIT OF THE MOl NTAJN 



the stun from Fails he suff^wd with cold and with 
cramps in his stomach So hard did he have to work 
at hli oohtrqifl to malntalB equilibrium and so badly 
did ht toel tket when he reacM Mostargls he almoct 
made up hla mlufl to deaoend. Luckily however the 
fog AMpated and tho weather Improvod giving him 
new oomgo and cauitng him to keep m kts way His 
oompgnlon, wko wu busily sugagsd studying the nup 


Deducting the atop at Nevers tho toul time In flight 
was 4 hours 66 minutes S8 3/6 seconds which cor 
responds to an average speed ot 49% miles an hour—a 
remarkably high average considering the amount of 
climbing* that was done during the trip It Will thus 
be seen that the journey was accomplished with 60 
minutes to spare as the time allowed for the flight 
wu 6 bOUfA 
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The Chemistry of InKs in Handwriting* 


By 

QcroRF giving an account of some appllcatlona of 
rhemUtry in the direction of the general principles 
underlying the cheml<al methods of dlstingtiisblng be 
twHHn llfTHrtnt kinds of Ink In bandwriting 1 may 
perhai H Ih allowed briefly to recai Itulatu tho main 
outlines of the the iry and to add some details by way 
of Illustration 

Ordinary writing Ink Is essentially a mixture of a 
decoction of galls with a solution of lopperaa (ferrous 
sulphate) which slowly interact to form an Iron tan 
nate that gradually becomes oxidized by exposure to 
the air and gives the black pigment of handwriting 

Characters written with a pure Iron gall Ink are 
nearly colorless when flrst put ui»un paper and a con 
slderable time Is needed for the Insoluble black tan 
nate to be formed within the fibers 

Prior to about the end of the Ightoenth century 
Inks were exposed to the air or boiled so that a par 
tlal oxidation might take place within the fluid and 
thus give Honio depth of tint to the product before It 
was used for writing The chkf objections to such 
partial oxi lotion are that deioslts are formed In the 
bottle and prevent llie Ink flowing smoothly fiom the 
pen and that the fluid has not the penetrating power 
of an unoxidized Ink Such Inks however are still 
on the market under the name of Japan Inks but 
they are but little used their place having been taken 
by unoxtdized inks In which the block pigment is as 
It were la a latent condition and a second pigment 
such as indigo logwood or an aniline dye-stuff is 
added to give a color to the writing pending the for 
matlon of the Iron tannate 

The dye-stuffs employed In the commercial Inks of 
to-day vary In color from pale greenish blue to Indigo 
and deep violet and no two give identical reactions— 
at all events when mixed with iron tannate to form the 
pigment In writing It is mainly owing to the differ 
ences In these provisional coloring matters that It is 
possible to distinguish between handwriting written 
with different kinds of ink 

In the old type of Iron gall Ink In which no such 
second pigment was used It would only have bctii 
possible to distinguish between different makes of Ink 
In handwriting in exceptional cases sucli as when a 
large excess or a gieat deficiency of iron had been 
used Such irregularities In composition might read 
lly occur however for In the days before the mk 
manufacturer could have made a living writing whh 
a polite accomplishment restrUled to those who could 
afford the time and the Ink was made at home Fach 
housewife had htr recipe for making a good Ink and 
Its preparation was as much within her province as 
the making of cordials or the bakluj; of bread 

A particularly Interesting exampU of a domestic 
recipe which was hauded down as an heirloom Is 
shown in the accompanying flgiire which Mr U Wed 
dell has kindly allowed to be reproduced 

This was taken from a manuscript collection of old 
family recipes dating back Into tho sixteenth century 
which Mr Weddell has i>JblJsbed In facSimil (Arrana 
f lirfaxiami Manuauipta 1890) Dlreaions are given 
for making everything needid for household use from 
apple pastUs to cures for the kings evil and among 
Its odd assortment of Items are Included several recipes 
for making Ink of which the example (Fig 1) which 
waa probably writen toward the close of the sixteenth 
century Is typical 

The directions here given are to soak five ounces of 
galls in one quart of rain water (or claret or red 
vinegar) and to boll the decoction after five days 
standing with four ouneee of copperas and three 
ouiues of gum 

Ink made under the rule-of thumb methods of tho 
housewife must inevitably have often varied widely 
In composition and It is to such variations from the 
right proportions of Iron to gaHs that we must at 
tribute the want of permanemy of some relatively 
modern writings as compared with that upon manu 
B rlpts (cnturics older 

No more Interesting Illustration of this effect of 
comi>oHl(lon of Ink upon the permanency of writing 
can be found than In tho various names written on 
the first pago of Miltons family Bible to be seen In 
the DiUlsh Mub urn it will U mill ed that all the 
entries of the births of htmsclf and the members of 
bis family ar In the handwriting of Milton and that 
with one exceptlf n all the Inka are of a good dark 
tone *lhe exception 1« wen In tht entry of tho birth 
of his daughter l>eboruh on the Snd of May belag 
Sunday, somewhat before three of the clock in the 


Things the Expert Must Know 


C Ainsworth Mitchell, B A (Oxon), F I C 


morning 16fi2 Here the ink haa faded to a faint 
brown color 

Considerable varlatlona are poaeible in the proper 
tlons of Iron to gallotannlc acid without changing the 
n it iro of the lesulttng black pigment but If there Is a 
defli lency of tannin outside those limits Insufflolent 
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Hg I —\ llzabethan Domestic Recipe for Making Ink 


1 tgment will be formed and the excess of Iron will 
cauBO the writing to turn brown A lack of tannin to 
(ombtue with all the Iron In the Ink la probably tho 
explanation of this faded entry in Milton s Bible 
ihe octual pigment formed when Ink dries aeoms 
to be the same whether tho proportion of tannin to 
Iron ho large or small The writer baa made numcr 
ous analyses of the deposits produced wheu solutions 
of the two substances of varying strength were al 
lowed to stand In contact with the air and haa found 
them to < ontaln from 5 4 to 6 2 per cent of iron 
Of tho known Insoluble iron tannates the one that 
best corresponds with this proportion of iron is that 
described by WltUtein {Jahreah der Chem 1848 28 
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Mg Showing the Action of Oxalic Arid on Inks 
Written In 1898 and 1908 

221) and ly Sthlff {Ann ih w Ph irm 187 175 

171 ) which (ontaiiiH r n per cent of lion and has Ihe 
formula 

be (C4H,0.). 

I 

F< (C«H*0 ) , 

It Is probably this compound that Is i nxlu el whtn 
Ink dries on paiier and that the more n arly the iio- 
1 irtioufl of galls and Iron sulphate an lalculatcd to 
form this tannate without excess of eithei Ingredient 
the more permanent will be tho wilting 
Many of tho commercial Inks of tho present day 
divlate widely from this standard and as everyone 
must have noticed the writing done with some if thorn 





Fig 1— Showing the Action of Acetic Acid (TO per 
cent) on Inks Written In 1898 and 1908 

will fade considerably even In the course of a year 
or two 

NotwithsUndlng the probably oloaely simitar meth 
ods of preparation the composition of diffeient kinds 
of Ink shows wide variations Thus, out of twenty 
four different varieties of writing ink sold in this 
country the writer has found the total amount of 
solid matter to vary from 189 to 7 94 per cent the 
ash from 0 48 to 2 52 per oent, and tk« Iron from 0 IS 
to 1 09 per oent 

Analytes mad* by tho writer at Interyals of three 


or four years have shown that the Oompotttlon of th^ 
products of the same manufacturer shows hut lltU% 
variation This Is only what was to be expected^ 
since naturally when a satisfactory article has once 
been obtained great care is taken to keep It constant 
by using the same proportions of water, galls, dye* 
stuff and gum 

In examining writing to ascertain whether it was 
done with a particular ink it is advisable to prepare 
a color scale with that ink consisting of four washeei 
ranging from the faintest to the darkest possible tone^ 
and to leave this exposed to the air for at least twen 
tyfour hours The scale may then be compared ua^ 
der the microscope with different parts of the writing 
In question and Is subsequently used for compara¬ 
tive chemical tests when such are permissible The 
broad surfaces of color are comparable with the sur 
faces of the written characters as seen under the ml 
croBcope and there is thus obtained what practically 
amounts to a magnfflod record of the microscopical 
appearance 

I^vlbond s tintometer will also be found useful In 
comparing the colors of different specimens of hand 
writing and In matching the colors obtained in 
chemical reactions with those given by the color scales 
prepared from known or suspected inks 

In some cases microscopical examination on these 
lines Is luffloient to distinguish between the Inks in 
different writings without the necessity of applying 
chemical tests The most striking instance of this 
kind within the writers experience was in the Brink 
ley poisoning case The will of an old lady named 
Biume had been forged by Brinkley who on the 
strength of being her heir took possession of sit the 
property Mrs Biume s relatives contested the va 
lidity of the will and Brinkley had therefore to prove 
that it was genuine One of the witnesses whose slg 
natures were on the will asserted that he had never 
signed a will at all but that he had only signed a 
folded sheet of paper In a public house As this wit 
ness Parker stood In the way Brinkley attempted 
to poison him by leaving a bottle of stout containing 
prussic acid at his lodgings but instead of Parker 
getting the liout It was drunk by hla landlord and 
landlady both of whom died As a great deal de¬ 
pended upon whether Parker were speaking the truth 
or not the ink was obtained from the public house in 
question and was compared with the writing upon 
the will 

As the ink happened to contain a particularly 
bright blue pigment as Its provisional coloring mat 
ter there was no difficulty In proving Its identity with 
the ink in the disputed signature on the will In fact 
three different inks were present on this will the 
body of the document being written in one kind of 
ink and the signatures of each of the witnesses In a 
different kind Brinkley cross examined upon this 
point stated that Mrs Blue had kept three different 
sorts of ink and that he had after her death given 
two of them to a little girl 

After a trial lasting four days he was found guilty 
of murder and sentenced to death 

For the dlfforontfatlon of writing by chemical meth 
ods a wide choice of reagents is available but the 
following will usually be found sufficient (1) Hydro¬ 
chloric acid (5 per cent solution) (2) oxalic acid 
(5 per oent solution) (3) stannons chloride (10 per 
cent solution) (4) nascent hydrogen (50 per cent 
HOI with zinc), (5) bromine (saturated aqueoua so¬ 
lution) (6) bleaching powder (saturated solution), 
(7) tltanouB chloride, and (8) potassium ferro-cyanlde 
(5 per cent solution containing 1 per oent of HOI) 

Of these reagents the flrst two act mainly upon the 
iron tannate and leave the provisional coloring matr 
ter The third and fourth bleach the Iron tannate 
and reduce the provisional plgmenti changing its 
color The fifth and sixth reagenu may act upon both 
pigments and cause more or less bleaching. The 
titanous chloride acts as a powerful reducing agent on 
both pigments and the acidified ferro-cyanlde solution 
acts mainly upon the Iron liberated from the Iron tan 
nate 

The reagents should be applied with a brush, and 
the writing examined under the mlcroeoope by re- 
fleeted and transmitted light, firstly after five mlnates^ 
and then after twelve hours eipoaure to the air Thd 
ooloraUohib apneaiinf on the wrong side of the paPet* 
are aleo ohaMOteiisUo in some oases tike tee^ 
with utanooa chloride, blotting paper sttcmhl jb* 
plied to tb* writing after the Igoeo jot At* 

ffb* method Mr h# tllustniUd fof ih* 
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oUtllMd with toms of the beet known com 
vHtiiMr Ink*. 

Ino tittflotlon of detarmtnins the age of an Ink In 
dilting U mu«h more dlfSoult than that of deoldlni 
WdktlMV two writlnge are In Uie same or In a different 
iM of Ink 

It 1*> a* a roiOi posaible to dUtlngulBb oolorlmetri 
4 »llg between freably written and old writing up to 
ijbout the ilxth day after which the Iron tannate has 
iboome sufficiently oxidised to prevent farther differ 


enttatlon until after the lapse of two or three years 
or more when the provisional pigment will have faded 
or have become fixed by the Iron tannate 

In most cases the provisional i Igments employed 
offer greater reslstan<( lo the action of chemical re 
agents but are Infinitely less stable than tron tannate 
wbeil exposed to the action of light and )f air and 
eloquent testimony to this (UfTercnce is given by a 
comparison of certain manuscripts of the s venth and 
eighth centuries with typo written documents In 
antline Ink which have been put aside for a few 
years 

Thus It happens that when writing done with blue 
black Ink Is kept tin blue plgintnt will gralually fade 


out, Isavtng the black pigment, and when this stage 
Is reached the Ink in old writing Is readUy dlstln 
gutshed from ink that has recently been put on the 
paper 

Prior to this however the blue provisional coloring 
matter apx>eara to become enveloped In particles of the 
oxidised Iron tannate so that It no longer reacts rap¬ 
idly with reagents 

Thus if a writing done within the last year or two 
be treated with a fifty per cent solution of acetic acid 


there is Immediate diffusion of the blue pigment 
whereas in a writing a few years oUUr llffislou If 
It lakes place at all Is very slow and limited In extent 
(see Pig 3) 

A still more useful reagent Is a sahiruted solution 
of oxalic acid which causes the pigment of relatively 
fresh writing to give an Immediate smudge but has 
V(ry little If any effect on writing six or eight years 
old 1 he difrcrences between the behavior of old and 
relatively new writing In thene tests is s en In Fig 2 
in which the older writing of 1898 was scanely nf 
feefed whereas the writing done In 1908 gave the re- 
silts shown Both writings weto In Ink of the aomo 
kind and the tests were applied simultaneously 


Speaking generally a wilting done with bluo-black 
Ink ceases to show such diffusion after about five to 
six years When slight diffusion occurs In an older 
Ink it is seen under the microscope, to differ In obar 
acter and only to affect the surface of the letters 
whereas the diffusion In an Ink written within the last 
two or three years affects the whole of the pigment In 
the letters 

The first occasion on which chemical evidence as 
to the age of an Ink has been given In the law courts 
was In the recent forgery case In which Colonel Pilcher 
was accused of forging his cousins will 

This will was alleged to have been written in 1898 
and assuming this to have been the case the Ink 
should have only reacted very slowly with the differ 
ent reagents there should have been little or no dif 
fusion with oxalic acid and If any slight diffusion 
otturred this should only have been upon the surface 
of the letters 

The ink on the will however gave an Immediate 
realtlon with the different reagents and diffused at 
once with oxalU acid and the dlffusb n extended 
throughout the whole of the ktters There was thus 
no doubt as to the Ink upon the will having boon 
written within the last year or two and certainly 
within Ihe last six years 

Checks written by the deotund lady during the 
last thirteon years were also sibjcftod slmultanoo isly 
to thu same tests and It was found that the ink ui n 
th se writUn in 1903 gave only n faint diffusion with 
oxalic acid In the heaviest writing whlU no diffusion 
at all was rbtalned upon tbo cbttks written In 1901 

Th correctness of the loncluRlous drawn from these 
lOBUltB was borne out ly the eonf flslon of the prig 
oner who in th middle of his trial i leaded guilty 
to having uttoied the will knowing It to lx a forg rv 
though lie denied all knowlelge f 1 >w It nnie to Ik* 
forged 


COLORATIONS FIVE MINUTES AFTER APPLYING REAGENTS 


Inks. 

Hvi ftOCMlJORIC 
Aci 

OxAi ir At D 

Stannous 
Chlori! k 

Nascrnt 

Mydrwsn 

BROMtNF 

TlTANOUh 
Chlor k 

POTAk lUH 

1 RRRO* VANll R 

Blackwooo ft 

Ir gl t 1 Iu0 

br ght 1 lue 

hr ght bliM 

deep 1 lue 

deep blue 

green blue 

bright blue 

Dkatu s 

leep oirt 

red V oirt 

V ole* 

violet 

violet black 

nurooo 

leep V olet 

Fields 

derp 1 lue 

deep blae 

V olrt Mue 

V olct 

deep blue 

navy blue 

blue 

Mori an s 

bright blge 

br ght blue 

Iw gl t 1 lue 

br ^ht 1 lue 

dntk purple 

derk green gray 

du k blue 

Stspmhns I 

dcfp Mae 

drej hi c 

violet 

V olel blue 

ftlight 1 Icsct ng 

newly bbek 

deep green bl e 

Wai KIRNS 1 

1 ngh 1 lue j 

blue j 

br tht blue j 

bloc j 

bltte 1 

gray blue 

dark 11 e 


Notes on tHe Economics of Locomotive Operation* 


The Problems Presented bx Increasing Size 


Th« locomotive is a power plant on wheels EJvery 
year the demands on this plant are more exacting 
and M a result we find today Ihe latest tylie develop¬ 
ing over 2 000 horso-powei weighing 445 000 pounds 
with all the weight on two gets of eight coupled 
drivers with a Walschaert valve gear compound 
oyllnders supei heaters and a hydro pneumatic re¬ 
versing gear Contrary to a somewhat common bo- 
llef the modern locomotive If worked to advantage 
Is an economical machine for what 1b demanded of it 
But the demand for greater hauling capacity has em 
phaslKcd and enfoned the big problem In operation 
that of gecnrlng the moar at the track out of a 
pound of the fuel bunted Let us briefly note some 
lines of progrcBB leading to a better o onomy and to 
a higher efficiency 

TUP THRKB BAIANiKn POHCK8 

Let US be rernlndel that the locomotive 1b made np 
of three eBSontlal parfs—the boiler the cylinder and 
the diiverg In this three-fol 1 tomblnatlon the boiler 
I>ow< p is limited by the amount of steam that can be 
produced In a boiler of admissible sire and weight 
The cylinder power may be indefinitely great but not 
less than a certain amount the fyllnder being a more 
transmitting madilne The tractive power—or pull at 
the driving wheels—Is limited by the total weight of 
the locomotive and the part of that weight which ran 
be placed on the driving wheels We have then 
three co-ordinate balanced forces In practical work 
log a lack of proper propsrtion In any one of th^se 
three co-ordinate forces wMeh whf'n combined make 
the completed machine will be In the following 

way If the boiler power la smallest the steam pres¬ 
sure win fall and the wheels will stop If the cylin 
der power Is smallest the engine will be stalled when 
using full steam pressure and unable to slip the 
driver* If the tractive power Is smallest of the three 
the engine will slip th* drivers We come to see then 
that the locomotive Is a balanced machine and In any 
ffttempt to Increase Its economy that balance should 
he preserved T1»ub If we Increase th* holler pressure 
and capacity say thirty per cent everything else re¬ 
maining the same the drivers would be slipping some 
Of the time If they were correctly proportioned before 

nfB SCOPg OP THC PROAUUr 

n 1* es^mated tkat 1211^000 tons of coal (one 
Attk of the coal produotton ot the entire country) 
#s*e hdrtted iMt /ear on the *0 *00 locomotives in the 
HtUtad States This coal costs the railroads over 
|g60,000,0i>Q If « bet MYliif Aya cent other 

■'J " t t II. thimmmmmim ■ . . . — — —i. n n I ■ .. 


Dx Prof Arthur J Wood 

wise lost ran be secured this Item will be reduced by 
no lees than *ir0OO0O0 and will at the same time 
onw-rve one of the most valued natural resources of 
the country If further this saving can be effedel 
by the utilization of low grade fuels otherwlsf* din 
carded and burned with more nearly smokel bh ( mi 
buBtlon the results will bo far reaching Possibilities 
lie along many linos among which are the following 
Moro perfect combustion better amok* box and front 
end construction by compounding superheating and 
from briquetted fuel The first two of the above have 
general application while the others have glv*n note 
worthy results where the conditions were favorable 
To these may be added the saving from the Introduc 
tion of a perfected mechanical stoker eight or ten of 
which are being tried out This saving—estlmat* d on 
certain roods from ten to fifteen per cent—will come 
largely from the uncontrolled losses due to improper 
hand firing 

In a recent analysis of the heat losaes in a simple 
locomotive with superheater running on th* test plant 
at Purdue University Dr W F M Ooss fin Is that a 
little o\er forty per cent of the h*^at In the fuel never 
has a chance to turn water Into steam ns shown In 
ihf table following 

Tawf I 

A>rHAaF llFAT BAIAWCF FOR TF«T JCXOMnrrVF 

{Percentagci of total deaf atailahlt*) 


Absorbed by the water In the boiler r2 

Absorbed by the steam In the superh^ at* r 6 

Absorbed by steam In the boiler and th* su|»er 
heater 57 

Lost In vaporising moisture In the coal 5 

Lost through the discharge of GO 1 

I^t through the high temperature of escaping 
gases and In the products of combustion 14 

Lost through nnoonsumed fuel In the form of 
front-end cinders 3 

Lost through uilconsumed fuel In the form of 
cinders or sparks passed out of the stark 9 

\jO%i through unconsumed fuel In the ash 4 

Lost through radiation leakage of steam and 
water etc 7 


100 

The kbove suggest a the grouping together of some 
of the various means of securing better resuUs indl 
eating nfttder each what Is being undertaken 


A —More complete 
>mbUBtlon and 
lx*tf*»r firing 


it —.Saving In losses 
from stsek and 
front end 


( —Adapting loco 
motive weight to 
required aorvic*. 
and In com 
pounding 


(1) Certain roads notably the 
1^ rie the & N W and th*' 
H H & P hue b<*en giving 
regular nstiuotlon to fire 
men In the light mothods of 
firing (i) Adapting the 
iO‘\\ t) th bc^st conditions 
of firing 

Design of self cleaning front 
en Is and redu lion )f loss** 
as a result b^rtly of ex 
haistlve tests at Altoona 

IntrodJ tion of th* Mallet ar 
li ilat d uinpund loconio 
lives (with all the weight 
on drivers) and having two 
Ini pendent stts of coupled 
drivers for mountain grades 
wber one locomotive can 
do the *^ork of two small* r 
engines 


/> —Rwluclng high f 
temperature In *1 
exhaust gases | 
t 


A lai ting the Schmidt Bald 
win S h n tarty Jacobs 
C olp Va igban H >rs y ind 
other sup Theaters 


W< may look a little furtb i Into (htsc gii stions 


A (OMBIHTION 

Apiroxlmately E44 000 cubic feel of air are required 
to supply the ne**Hsary oxygen to completely burn one 
ton of coal less than this m*tanB waste in the form 
of unburned carbon Not only must the air be bup 
plied but It must be supplied In the right quantity 
at the right place The simple prlncliles of combus 
tion may be studied from the best th oretl a1 furnace 
on th* market that rf the (ommou coal oil or keio- 
sene lamp 

The upixT part f the chimney of the lamp corrt 
BlK>DdB to the slack The larger part of the chimney 
is In the analogy the combustion chamber Including 
the front end of the Imomotlve lb* small space just 
above the wkk is the fuel bed and the air openings 
bilow are the ot)en]ngB through the grates for air 
supply 

First remove the chimney open the hood and light 
the wl(k which should be evenly trimmed If turned 
low it does not smoke Close the hood and the fiame 
smokes because the hood has cut off the air about 
the flame thus illustrating a furnace with lusufflilent 
air where moat needed a condition which occurs when 
we have too much fuel on the grate 
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scmrmc 


SocoDd, place tho ohimnLy in Its right poiltton o& 
the laiup The smoke uiases and the flame brighteiu, 
showing bolter coiubuBtlon This bettor condlUoD It 
from Iho fact that the draft draws more fresh sir 
about the wick Just whoro demanded 

Third ohlll tbu flame by means of a piece of Iron 
field In It, thus roullng the gases before combustion 
Is complete llluHtratlng tho condition when too much 
(Old air strike ft the flame 

Fourth when burning brightly with the chimney on 
shut off the air supply by wrapping a cloth about the 
hood clofiJog off the required air supply and the flame 
Binokos as It dues when the dampers in the fire box 
are closed too much 

Fifth break a hole Into the side of the chimney or 
ruisH !t from its s(at and the flame Is ohllled and the 
Ump smokes as we are admitting air where It la not 
most Dfcded Open the Are door of the locomotive 
and tluf same thing happens the air being chilled 
Ih furo combustion has been completed 

From those simple experiments, which any reader 
(an make we learn that the conditions for prevent- 
lug smoke and securing better fuel economy gre 

1 That the fuel be supplied In smalt quantities 
and JiiHi enough air be passed up through the grates 
in burn it 

2 lhat tbe gasfs be distilled from the coal at a 
uniform rate 

3 That tho air be btatod by passing through the 
bed of hot coals 

4 that the volatile gases given off shall mU with 
tho fresh supply of air so that each particle of the car 
bon elements gets Its necessary supply of air 

It is upderstocKl that smoke comes chiefly in the 
burning of bituminous coal The losses In black smoke 
nre not largo scarcely over exceeding one per cent of 
tho 111 at In the fuel A furnate working with a mini 
mum air supply may give out dense clouds of smoke 
but still give a hlghtr (vaporatlun than one made 
smokdtiss by an excess of air Consequently smoke- 
ksB (ombuHtlon Is only an Indication of conditions in 
the fuel bed and Is a very small part of the question 
of fuel economy The simple principles of combus 
tiun should be well understood by every fireman, and 
tholr application be enforced by more systematic In 
struction NVhllo It 1 b true lhat locomotives In poor 
condition are oft(n turned over to tbe engine crew 
and they are expected to get results with poor fuel 
yet the evil from Improper handling of the fuel Is by 
far tbe greater of the two 

Wpciial /'wda—The kind of fuel—its cheiblcal com 
position its size friability ash and molsture^-also 
Influence economy In one of many results using Lloy 
dell raw coal and the same coal pressed Into briquets 
being held firmly Intact by aid of a binder (see 
DulletinH 412 and 3G3 U S Geological Survey), It will 
be seen that tho briquets gave ten to fifteen per cent 
higher evaporation than with run-ofmlne coal from 
which the briquets were made It has been shown 
that steam can be kept up easier with the briquets 
but the disadvantage comes from detroased storage 
capacity in the tender difficulty In shoveling and 
last but not least difficulty In firing 

Road Tetits of («—In cos>peratlon with the 

Missouri Pacific the T^ke Shore and Michigan Cen 
tral tho Chicago Rock Island and Pacific tho Chicago 
Burlington and Quincy and the Chicago and Eastern 
Illinois railroads 100 locomotive tests have been made 
for the United States Geological Survey to determine 
tho value aa a locomotive fuel of briquets made from 
a largo number of western coals All tests wore made 
on locomotives In actual service on tho road In some 
tests there was small opportunity for procuring elabor 
ate daU, but In others, where dynamometer cars were 
employed It was possible to obtain more detailed re¬ 
sults In nearly every test, the results reported show 
that the ooal when burned in the form of briquets 
gives a higher evaporative effleienoy than When burned 
In tbe natural state For exEiDj^e» Indian territory 
screenings gave a boiler eOclency of 59 per cent, 
whereas briquets made from the same coal gave an 
offldency of fi5 to 67 per cent Decrease In smoke 
deiiBlty and In the quantity of cinders and sparks are 
named as the chief reasons for increased efflclency 

Similar comparative tests In 1967 on the Atlantic 
c DOrtt Lino showed a saving of 20 per cent in the 
iMiiuKlK (unsumed per car mile and with the ellmlna 
tlon (if block smoko and cllnkotg On the W and 
1 1 a gain of 16 ikt cent was secured In ton mllee 
li^ukd by uBing three-fourths coal Instead Of run 
ufriifne the former costing 8 per cent more at the 
mine Uevelopmcut lies In the direction of making it 
possible to uso to advantage the low grade fuels and 
In this the briquets have Just begun to open up a new 
field 1 he coBt of briquetting Ig roughly 91 A 6 per 
long ton 

^ fi FSONT KXD jjasBtet 

K^'forrfng to the table by Prof Ooss. we find that 
la bis tesU 12 per cfini of the heat of the coal U 
lost In the front end cindera, and m totnden and sparks 


passing out of the ^aelu ^ OhMtSclljr daslgh tha 
smoke box, a long series of tesla wtra^msds throb fsaTjl 
ago on the Altoofig tilhnt willi ah. bnpa Idoohreb 

tlve of the PsansyWaata telhraad. Approved fonhh 
of a self-cleaning ^ontsiid amahensat were designed 
u an otitooms of this ssriss of tsaU, A study ci this 
result compared with the Master HotduuilG's troateiul ^ 
design shows a obange In the rsisttvs proporttoos ot 
the stack, the exhaust nosslo and tho diaphragm plate, 
the result being much betto evaporation In the class 
of locomotive tested over the same class with the old 
arrangement in the front ssd« 

0 ADAPTuia LoooMOnvss TO ssinon 

Another way of effecting soonomy in (^)eration lies 
In adapting the train load and speed to the particular 
engine best salted to meet the conditions. The most 
marked advance attracting attention and Interest In 
this particular Is la the adoption of the MaUet artiou 
lated compound locomotives. An sKioulatad locomo¬ 
tive is one composed of independent cylinder and driv 
Ing wheel units ''tied together at a Joint** One example 
of economy by using an engine of this type is on the 
Delaware and Hudson Railroad Four runa were 
made the past summer with two pushers of the &6 
class, 2-8 0 type with a total weight 146,500 pounda 
217 500 pounds of which la on the drlTera then four 
runs with one of the Mallet locomotives having 
445 000 pounds on the drivers followed by four more 
with another Mallet The tonnage of all trains were 
prsotlcally tbe same The result showed •that the 
Mallet locomoUves did ahneat exactly the same work 
as tho two E-6 engines with a saving of 40 per cent 
In coal and 27 per cent In water 

D. UMxnconvB aurmnuTsas 

A superheater Is a device whereby additional heat 
may be applied to the steam after it has been evapor 
ated by the boiler The advantage comes In (1) reduc¬ 
ing or eliminating cylinder condensation, (2) Increase 
of available temperature range of expansion without 
Increase in pressure and (2) the large Increase in 
Bteam volume with a comparatively small Increase In 
heat to superheat 

In 1901 the Canadian Pacific introduced the use of 
superheated steam on locomotives in America and 
nearly GOO Vaughan Horsey superheaters are now in 
service on that road The Atchison Topeka and Santa 
Fe with 108 locomotives thus equipped, comes second 
In tho list of twenty rosds in this country now trying 
out a total of eight types of superheaters Tbe 
Schmidt superheater is used on 130 railroads in 
Kurope applied to over 5 000 engines. The adoption 
of superheaters In this country has on the other hand 
been along more conservative lines notwithstanding 
the fact that nearly all tbe roads using them report 
a material saving in coal and at least half the number 
find no Increase cost in running repairs The most 
serious trouble experienced has been In leaky gaskets 
and filling of front end and fiues with cinders 

The question of the amount of superheat is a most 
Important one Tbe Purdue tests have shown that 
the first 80 to 100 degrees superheat do not make the 
same proportional decrease in coal consumption as do 
the second 80 or 100 degrees European practice is 
to superheat until the tmperature Is 500 to 600 deg F 
or over In fact, as high as possible and atlU maintain 
good lubrication with forced lubrlomtlon for tbe bal 
anced piston valves. This general practice applies to 
Dimple and to compound looomotlves In both cases 
the attempt appears to be to preveht condensation in 
the cylinder This makes an expensive construction 
to maintain and it has not met with favor 

Recently teats were run on a tandem compound, 
2-8-0 type of the Atchison Topeka and Sante F6 Hall 
way equipped with high and low pressure superheat 
ers versus the same class of engines without super 
heating Both superheaters are in the front end the 
low pressure superheater being directly ahead of tho 
front flue sheet and the high pressure In front oC the 
low pressure superheater, both being designed so as 
not to obstruct the flow of the gases more than neces¬ 
sary In tbe following gummary tbe first oolximn gives 
tbe results for tbe looomoUve with tbe superheaters 

Mr H B MacFarlaad, engineer of tests oC the Santa 
Fe Railroad, has drawn the following conclusions 
from those made 

1. There Is a marked decrease in coal oonsuntp- 
tlon for a superheater engine^ The decrease averages 
20 3 per cent per thousand nMles tor up-grade 
rohs, 115 per cent for down gfada nu% and 19 6 per 
cent for oonatant hard working of miglne on heavy 
grades" 

t. "Superheater emdno uias 10 bar cent less water 
per hour, developiag more diwifbsr horse-power on 
heavy working." 

8. "Bnperheater engine with lAI per cent less heat¬ 
ing surfass glTes equlvabnt tTap6^^l|on of 10 0 per 
cent more wa^ per squars fdot nnrfaos than 

tton-iopMSste eniltteb* ^ 

4. -Siipa<k^nClM4n«h«»4.W{H 
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P«r po«BO of cou 
Ii^MUd kofs^power I 
p P eyUsden. 

Ih P winun 
Allcjr linden 
BoUer norH-power 
BoUv efliciQocy per oeot 

face than non-superheater engine." 

Mr MaoFarland Intoms tbe writer that the oest pf 
equipping engines wltii the luperbeaters osed In itm 
tests Is 1898 of which 8750 U for tho anperheater, 87^ 
for applying the game and 878 for cutting off tho 
and setting the flue sheet back. If we assume the eost 
complete of a locomotive of this type and elass aa 
815,000 the oost of applying superheaters Is sp^odd 
mately one-seventeenth of the fliwt oost The Atchi 
son Topeka and Santa F4 Railway 1$ hawlag Cfrtaih 
engines equipped with low pressure superheaters only 
These will be run In service to determine If this is 
the most satisfactory arrangement of InstalUtion ^ 
order to get for this and others the net economy with 
front-end superheaters for many conditions 
The study of this question on tbe Santa FO is the 
moat important Inveetlgatlon of the superheater equip¬ 
ment for compound locomotives undertaken in this 
country Assuming 450 deg F as the msximum tern 
perature allowable in tbe ate^m cheat, the present 
development as being worked out Is much more attrac¬ 
tive than any of the methods requiring exoesstvely 
high temperatures 

From the data given the writer has plotted a tern 
perature-entropy diagram To any not familiar with 
this dlsgram It may be stated the areas represent 
heat units expressed In B t u In tbe original of 
this partloular diagram 1 square Inch equals 10 
B t u Knowing the number of B. t. u. tn a nnlt 
area we may readily determine the heat change rep¬ 
resented along any line This is all we need to know 
to understand its application to the problsin In hand 
Fifty-eight and slxty-one-hundredtha B t n, per 
pound of Stamm equals work done in hlgh-preesure 
cylinder which is less than one-half of tbe amount of 
work done In the low pressure cylinder The same tact 
Is shown from the horseDower results given in Table 
II The work could have been more equally divided by 
changing the cut-off In the low pressure cylinder In 
stationary practice It Is common to divide tbe temperir 
ture range equally between the high and tbe low 
This would have given a better distribution in the 
case at hand ^ ^ 

We conclude (1) that a small aiiftrunt of superheat 
Ing In the hlghpreesure cylinder is of little or no 
advantage, (1) when the pressure drop is large 
between the cylinders large gain Is effaced by a con¬ 
siderable superheat in the lowpre«nre cylinder, (8) 
for the same amount of heat In the superheat tin the 
case considered) we couiq theoretically gain less tn 
heat transformed Into work by using Uie two super¬ 
heaters than we could by the same amount of heat in 
one high pressure superheater,, put this requires the 
objectionable high superhei^ and (4) snperheeiUng to 
100 degrees or over for the low pressure eyUnder is, 
iheoretleally an attractive proposition, ths practical 
results of which will be Isamsd htisr with latsrsgt 
It must be understood that aotimt oondltiops on # 
loeotaMtive will not oorrespood exaetty with the oof^ 
tions which hays been taken In this study iVtur 
example, ths writsr has assnmed adlabatio 
Actually, it is ihodlAed by >syRadey 
sines U was oeatidcM^ ths snw In all ppspg 1;hg 
rasutu n^ «ompaiwd tn ^ way ovthbM. 
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^ Maal«rin|( tK« i^laaKan Glaclar ftarrivrs 
* By Lawbbiios lU»Tn« 

^ ProfesBOr of OeolocT Unlvaraity of WUconaln 

it OLACIKB8 have both helped and hindered exploration 
^nd eeltlement In Alaaka which porobaaed from 
Euiata forty three yeara ago (or a little lees than 
aeven and a quarter mllHon dollar* We have since 
removed over seventy million dollars worth of furs 
ev>eola11y the teai one hundred and nine million 
dollars worth of fish especially salmon and one hon 
dred and sixty two million dollars 
worth of minerals especially gold In 
accomplishing this men have had to 
cope with conditions of mountain glaci 
atlon to a greater extent than any 
where else in the world The follow 
Ing paragraphs will narrate some of 
these dlflh ultles and the ways they have 
been met 

NRCC8H1TT I OB TBAWLtNO OVKB OLAGtSBS 

The Klondike district and the adja 
ent gold fields In Alaska were sep 
arated from the coast by a lofty mour 
tain barrier This could be crossed at 
rhilkoot and White Passes or the lower 
Yukon could be asctnded The latt r 
route was long and difficult and unex 
plore 1 the former was also bard and 
led through Canadian territory Ac 
oor Ungly the prospectors sought a 
short all American route and found that 
he heal of ocean navigation at the 
east entrance of Prince William Sound 
near the mouth of Copper River was 
nearer the gold fields than Skagwav 
the beginning of the White Pa8s route 
They did not count on the range being 
double however or on the higher 
passes or the glaciers The 
lower Copper River valley Is 
barred by three great glaciers 
projecting from either side and 
making river navigation Imposal 
blH Most of the prospectors 
therefor© t irned their attention 
to 1 ort Valdes the northeaBtem 
extremity of Prince William 
Sound Here rumor said that 
the Russians had a route to the 
upper valley of the Ooppe 
River where gold was also re¬ 
ported Here however canyons 


and unexplored high passes made a pass In which 
there was a glacier barrier the only highway to the 
interior If the Valdes Glacier were not there this 
pass would f irnlah the shortest road or railway route 
to the copper mines of the Wrangell Mountains the 
coal fields of the Matanuska River and the Interior 
of Alaska. The harbor la the best and takes ocean 
steamships farthest back into the land In the valley 
and pass however Is a glad r barrier 

THE GLAC EB BAKB 1 FB 8 OI X>WrK OPPER BIVEB 

As already stated the Copper River is apparently 



THE VAi 4 >Sft GIA lER A BASBIFK If A PAUM ACROSS TItK ClIUGAOR JMOUIfTAIfTS 
WHICH WAS TBAVESaiD AS A BIOKWAT BT OVEB rOUR TUOUBANO BOLD 

suKiNQ rBOsracrroM in 1898 



llllk MILES a ACURt SHOWING lUE CUrf THK 1 VKB, AN 
WHICH WAS Ilf OPgaATlOK Ilf 1909 


rUR SAILWAT LVA NU TtJ THE CAR rrHST 

ooupuenoif or the bri )GB 


the logical highway to interior Alaskk Only a few 
pr Mpectors entered this way in 1898 and 1899 how 
ever and army officers had i revtously shown In 1884 
and 1K8& that this route was dtflHult dangerous and 
impracticable 

The spedflc difficulties and dangers occur In coo 
nectloD with tho three great glaciers of the lower 
Copper River Iherw la now no great trunk glacier 
orcufylug the main valley as In tie rase of the va> 
ley at Vald t Instead we 1 avo three gladers pro¬ 
jecting ii to the valley of Copper River two from the 
west and one from tl e easL These ars 
at out *1 miles from the Pacific Ocean 
They were long known to the natives 
and to tl e Russians and were seen and 
named by Abercroml ie and Allen of the 
Utite] States army In 1884 and 1886 
ai 1 revisited by the former in 1898 
after hla ri[ u rose the Valdes Qla ter 
I Igl way 

hillB (lac r three miles wide 
I r jpcts Into the valley from the 
west en ling tu a magnificent cliff 
shown In one of the photographs re 
produced here U onstricts the river 
and forn s langerous rapids up which 
boats an be lined with great labo 
a d lai ger beca se of the swift cur 
rent and the great waves from falling 
e u aasHS The river Is so retarded 
1 at a lake la formed above Childs 
( lacier In whkl Miles Glacier term 

I nates 

Miles ( la ler nters the valley from 

II e east, as showi on the map Part 
of it I rojerts only slightly from Its 
valley and terminates In a beautiful 
Ice cliff 200 feet or more in height and 

with a frontage of two and a 
half miles In the lake into 
which It discharges many Ice¬ 
bergs The remainder of the 
M les (llaoler terminus which 
exianded Into a bulb In the 
ain valley is a low dark sur 
fa e five or six miles wide pro- 
Je Ing clear across the valley 
from the east to the west wall 
an 1 forcing the Copper River 
li to a narrow channel called 
Aber romble Rapids At Aber 
ron bie Rapids this dirty part 
of Miles Glacier baa been In 
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SCSENTIPK: AMfiRldAH 


artlvp sin 0 some time durinjr iIm HussIab occnps 
tioii i t AtaHka and dons not look like a glacier at all 
Tor iU i(.e is venoored with dirt stones and soil In 
wbi h a thkkit of shrubs has grown At Abercrombie 
Kapids th river Is so narrow and swift that It 
1 1 ingeu down in a series Of boiling rai»ids not Inferior 
to those below Niagara It Is unnavigable for 
St amers and small boats are taken through with the 
It most I ibor and hazard 


That of the lover film liaa been magfem 

and made a permanent hlidmr to tbp Interior Of 
Alaska until the glacieni idtiiioe gnd dMtimr IW Oe 
several of them might do Suoh an advanee hovi 
ever should be shorMIved, and the sdetion of track 
affected could be rebuilt 

TBB VAUmZ OlAOtSa HTOBVAT 

From the bead of a beautiful fiord Port Valdes a 
gradually sloping gravel plain leads three and a 








MJrtb tA JrK AH HtKN rill 0111- RIVKK 

lA K H \ AKL 8 000 TO 10 OOO KFH HIGH 


IHK MOL MAINS IN rfll- 


Above Milos Olnrl r wh ro a third gr at glacier 
the Allon proJfH ts into th valley this time from the 
west tl o ( npp r Ulvnr Is for(od over against the east 
bonk In Ilxlrd ( myon ly the glacier b ilb terminus 
of whi h has b i dtoguant lit t veneered and tree 

ivored sin e befor 1S8 and probably longer 

Above Ml! s (Ila br st amuis ply on Copper Hlver 
below the rlvor is uiina\lgab]e The glacier barrier Is 
of another sort fioin that at Valdez but it has ef 
fuctlvuly 1 rev nte 1 the gol 1 s eking prospectors and 
others slutr fr in utlllElng the Coppei Rlvor highway 
to the Interior of Alaska 

MAHTrHINO 1 III- I A IKK I AKHIKUS < N C 1 PKR RIVKB 

Tho need of transportation In pr hIu tlve Alaska 
particularly of transportation for copper ore for coal 
and of cheaper and qui ker access to tho interior has 
Interested large capUal and one of th first of tho 
great trunk railways In Alaska Is being built up the 
Topper Rlvor an 1 at tho tnd of 1909 hnl successfully 
mastered the glacier barrier of the lower river rea It 
tng the copper mines n ar Mt Wrangell In the winter 
of isil It cannot start from tho mouth of the river 
which Is too shallow for aean steamships but be 
gins at Gorlova at the cast ontranco of Prince William 
Sound where one f tie fiit ire metropolises of Alaska 
la growing ra[ Idly In a h a tlful Imatlon Tho rail 
way traverses the delta an I r>sHiH the turbid glacial 
stream of the Con r Hlver near Its mouth This 
crossing Is between Childs and Miles glaciers where 
ipgular trains were first taktn a rosa the lake In a 
far ferry whbh service was abandoned on the com 
plellon (f the 1 ridge In 191U its standard gage 
track winds past AbercDnible Kapids on a narrow 
rock shelf cut In the mountain si le It has t ) cross 
tho stagnant end of the glacl r at )ve Miles Cilacler 
where It runs f<r five mil s n th tt because there 
is no other place for the roadbed The glacier might 
advan e as ithors have done In Alaska, but the rail 
road could cross the river again and tcavorse the op- 
pofllto mountain sbpe Roth glaciers might advance 
and block the way completely but It would only be 
for a year or two Judging by other Alaskan 
glaciers 

Tho gift If^rs have been mast led and a permanent 
highway a rose the roountalni has been obtained It 
took daring skilful engineering largi capital and 


quarter miles to the terminus of Valder Qlacler 210 
fed above the fiord The glacier is 18 mllea long 
an 1 1 to 2 miles wide an 1 rises in terraces or benches 
to a aright of 4 800 feet where there Is a snowy pass 
fiom whb h another Ue tongue the Klutena (Racier 


. ww 

the fwt mrmr* 

Apm, l«9S, and fiBt ^ tvg %wa4 tfl tbk 

mobths thsih tlilir* Wh# a I 

eutw «pr«nitiMiit hbdiir oofimdttd fit 
R Ab^rcromhlo. It Is ohlofiy from tlm 
Absrcromhle and bla UauUnants and tb« faoldi^l^ 
a flehrader of tha United Btataa Qaoloffloal finiaif 
that tha fadta atatad balov ara gatharad Tbara Hifl 
never bean in the world s htatory so '^bolaiala a allk 
isation of an ica^fllled past os a highway as that da 
connection with tha stampede of 1898 ^ 

TEAVK. ACWma VALPfiZ OLACIBS. ^ 

Those proBpeetors were wholly unprepared for tia ii^l 
over ice And when roost of them landed at VakM 
they saw a glacier for the first time They had ala^ 
but almost no other glacial OQulpment and tnflenllt 
particularly for lack of fuel and water until axp<lv 
once taught them that wood must be carried or M 
ter oil stovea to make fires for cooking and mdd 
snow or ice to get water Few had snow ahoes aii| 
none had ice axes or glacier ropes especially neos#* 
sary for rescuing those who fell into crevasses 

The trail was crooked for while the glacier wai 
not severely cravassed It was so riven by chasms 
that the parties had to weave back and forth between 
crevasses sometimes going three or four mllea to ad 
vanco one mile This was also the case when the 
writer traversed the lower portions of the glacier In 
1904 and 1909 The wsy was easily lost In a fog or 



TIIR OIACIBBS Oi> LOWES COPCCB BIVBB WHICH VOSM 


NAVTOATION THR RAH ROAD 


BUNS BETWELR TWO GLACIERS AND nVR MILES OTKl THE ICR OV THE THIRD OlAriES 


flows northward 6 miles and ends at an elevation of 
2 020 feet From here a stream flows Into Klutena 
Lake which drains to the upper Copjier Hlver In re¬ 
cent years the Valdez Klutena Ola(ier has been in 
active and little broken by crevasses and could be 



1 UOferRCTOBS AT THE BOMUIT OS VAXJHES OLAOIES 4 800 nVT ABOVE tCA UVEL, OAEaTIWO 

MABTKRINQ THE AUkSKAN QUkOlER BARRIERS 


it slonld be said no cent of government subsidy or 
land grant W* have another scenic route destined 
to rank with the gr^at American wonderspots of tho 
Oranl Canyon of the Colorado the Yellowstone Park 
am Niagara Falls for nowhere else the world over 
can one pass between two such glaciers and over the 


used as a highway by man and bOfgeg The end re¬ 
ceded 830 feet from 1898 to 1909 

THE STAKtm TO tAUfiCC 

In the late winter and early spring of 1898 the pros¬ 
pectors stEBipeded to Valdes The gold of 1897 

had had a hvd time crowing Chllhoot and Whits 


a snowstorm and the many days necessary for tra 
versing this glacier with a heavy outfit of equipment 
and provisions were attended by great fatigue, dis¬ 
comfort and some loss of Ufa. 

Men lived for days upon the glacier chiefly in tents 
Schrader mentions one trip when he counted camps 
as follows 300 people at the foot of the glacier 
near Valdes 100 tents at Five Mile Gache, and 300 or 
400 people at Twelve Mile Camp Tha soeaUad 
benches were places ol temporary settlement, for here 
^there were steep ascents of one hundred feet or more 
up some of which the loaded sleds oould not be drawn 
Near the summit there was a rise of 1.000 feet at an 
angle Of nearly 16 degrees or |Q degrees* At such 
places provisloiis had to he hauled np by block tad 
tackle or carried (m mens backa Q|aoler vlRages oc¬ 
cupied by the sueOesaloa of parties and largr tem¬ 
porary deposits of provUlent and outfit sailed chehes 
Wc^e at the base e«4 the top of this accent. At suck 
places of delay ftsl was la especial OenMiMt Md wood 
brouidtt a dotlsr a pofind 

Sometimes U gaowed ooaUnuoualy tor IMI fiohff. 
and teats would b* otuslied nnlew glm^ed off Tliese 
caches hurled besdath eight to twAlta tset oi taffw 
oould fornetimsg bs found MPslfi paly bf vttb 

long poles. lAifis now eildsa ogifie doem Mm SteSp 
walls of the taifer end out the ghmler' sont(iiA* 
any M fivfitas^ of thflp kind bfiu^^d eSid^t j 
psopie, bst two of wk^ bewmrei; iNee deti 
gitve Aao&et Jidide boHed biff korese ^ me 


Ice of a third in a Pullman car The Valdes Olaeler passes and this new rouU whieh avoided these psasSs smrel dofiA htfk a od 

barrier was crossed temporarily, as descflbod bolow and the rain «ad regulattona oS the fisgia MKMNM ofi Ih* gtfigter Apffh IwK 
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tiM tttttey waits. MWsolsUy for 
Wotaffis Tbt seeompanyl&t map shaws the 
(hi i^acfltr tn 1B9S shd l^ow it avoids the 
dxoapt whan foraad over to tbam by the 
near the centar of the glacier The pra- 
ejlMMlii pt arataaohea la the daytime the softneaB of 
1, aad the danger of snow bllndnoM eoon 
MagMHrthaaa men to work and travel at night there 


A few prospectors went aoroaa the Valdes Glacier 
highway early In the apring of 1899 but dnring the 
summer and since then the military trail now a 
wagon road built by the army over a lower non 
glacial pass has been the highway of entry to the 
Copper Klver valley A telegraph line ga<^ this way 
now to E)agle and Fairbanks on the Yukon and 
Tanuna The glacier barrier at Valder mastered by 


and twisted rocks some of which strikingly resemble 
layers of crumpled cloth The evidence that the 
forms of these rocks furnish of the action of somo 
tremendous pressure in long past times which was 
able to bend and fold the layers of the earth s crust 
la of a kind to appeal to the eye and mind of all 
The geologist sens In the mountains themselves 
far greater proofs of tho might of those forces of 



disturbance that bavo broken and corrugated the 
rooky shell of the globe 

The offertlvenesa of Liu slow contra tl >n which 
the earth has undergon as i a Interior has gradualJv 
cnolod off In upheaving and deforming Its aurfaco 
has been beautifully' illUBtraled ly the (xperlments 
of a French ge loglst 

IIo omplo>ed a distended lall of caouifhoic made 
to Imitate the form <f the earth slightly flattened 
at the poles and ( vered It with a layer of beeswax 
IhoD the ball was allowed to contract a Httle Imme¬ 
diately the beoawax aurfuct waa thrown into folds 
and fractured and upheavcd in soint plocos and de 
pressed in others the effect being to pro luce a striking 
resemblance to tho surface of tho earth with Ita 

mountains and valleys and vast beds of broken and 
tiltei rocks 

S ) in a few mini tes by this Ingenlo is experiment 
a geological history of the earth in miniature can he 
enacted and while watching It with the aid of a 
1 iile imagination we may lehold some of those 
nighty ^rmesHs which acting through millions of 
>oara have gratlually brought our planet Into thi 

c ndttlon in which we see it to-day 

Wireless on iVeroplano 

Fvcfriml H18 with wIrolcsH 1 Ugl fti hy from aero 

I lar es are being carried n it In Frm c and one of the 

first to be siucessful was made at the B ic aeronautic 
giounds cn I carl an ac i plan ] tlotc 1 ly Maurice Far 

nan using wireless an Aral is f tl e Ancel type In 

the first experiments there was used a 4 inch spark 

11 a III lied ly fjur storag batt ry colls One pole 
of the si ark g ip waa c nne tod I l he site 1 bra< a wire a 

II 1 all tin metallic mass of the aeroplane and the sec 
I 1 I ole to sn aeiial wire which was well Insulat 1 

This aerial was composed of tw< 0 04 In h opier wires 
I anging down parallel to each other and 1 0 feet long 
Ki8|and(d In the roar of tho aeroplane During the 
flight the wires took in almost horizontal p aiHon 
Ih total weight of the wireless o itflt Is 46 pounds 
In the I resent tests M Farnian did not carry a passen 
R r hut woik d tho 'ipparatus himself Signals were 
r celv d in the a rodiom sh d using an aerial 
a I etch 1 al ng horlzci tally f r TOO feet length and 
n < til led on 26foit i oles The aeroi lane flew at 8 
miles fr m th shed and the signals wore always well 
r (olv d using a I enl6 electrolytic detector New ex 
lerlmtnts aio being made so as to Increase the range 
islng an S In h spark an 1 a 3U0 foot aerial A passen 


Soa/w 


g r moi nted on boar! works th apparat is 


THI- VAtOKW OLAtlta SItOWlKO TIIK TRAIT DY WHU n THE PROSPECTORS TRAVKLKD 
IN 1898 AND THE TOWTT OP VAlliBS 


being ample light for this purpose between 10 P M 
aad morning In this northerly latitude 

A PUVirUtSS MASTERY OF A OLAC ICR RABUKB 

Despite all these difflculties the hardy prospectors 
mastered the glacier harrier on the coast range of 
Chugach Mountains By the first of May 2 000 gold 
seekers had traversed the highway of Ice and 1500 
more were on the way across Many took horses 
mules and burros over suncessfully two army detach 


t! oiisands of poor Inadequately cquipi ed proape tirs 
who tolled prodlgously and profited m thing is still a 
bu rier It can be traversed but the trail to the east 
is easier Mon go short distances upon lU surface ♦o 
prospect one party being seen by tho writer in 1904 
In 1909 WH found a sledge that had been abandoned 
by another short distance prospecting party Though 
temporarily a crowded highway the Valdez Glacier 
Is DO longer traversed though tourists now go to its 


OrapavlDe DUvues —1 roattng of giapc vine mal 
adies before the Frcm h Agrlc iltui al Society M 
1 rllleux BP akR I the great harm done by crypto- 
gamU maladies by the cOchyllH and e i !c raifl For 
Ih MC lattm salts of arsenk have b en used of late 
!v sprinkling It was desired to know whether the 
deioslU 1 ft on the grapes lad any bad effect on 
tho wine r again upon the fresh grapes On these 
two points the opinion of experimenters seems to be 
conclusive and practically all admit that sprinkling 
with arsenlates or even v Ith arsenlate of lead which 
it) the most dangerous has no bod «ffect or tl o wine 
>r the grapes M Gervals confirms thoso stat ments. 


menu crossing with 14 nnd 28 pack nnlmals re front In an automobile and found that uo haimfut ingredltnts coild be do 

Speotlvely — _ r : -. .—= teciel in the wine Upon the grapes It was Impos 

The trip down the shorter Klutena Glacier from TH« MaKing of Mountains sille to find any but the merest traces of arsenlates 

the Valdes Glacier summit was easy and rapid (yen a casual observer as be proceeds along a The society Is soon to report upon the use of artenic 
a man being able to draw as much as five or six bun country road will sometimes notice curiously bent salts and also nicotine 

drod pounds in a aled Beyond this there ware rapids 
be shot, there was a long lake to be crossed and 
for this many of the adventurt^rs were unprepared 
But, worse of there aras IltUe or no gold at hand 
but there was a long hard largely unexplored 260 
mtlM df road over the second mountain range the 
Alaska Hinge, to the Yukon Valley It waa upstream 
toning, not downstream floating aa In the case of the 
fWte from the lakes beyond White Pass to the 
Mldprtldo 

fh 9 inastery of the glaoler barrier had been fruit 
\am The exodus began early m the summer and 
pitspsotors stnamed aoross the Valdes Olader high 
to tske skip tor boibo. if they had money, or to 
ItoW^ SfW or wwfi :|>a ssige, U peiallees as a great 
ifOrt A t#ir stiliyed In the Copper River 

eWSy 004 tonnded Ihs totn «t CJenter, eome ^ eailwat ovn tho anum OLAcma. rmi Taannnja or which is complctelt mantled wtth 

rntam ^ dnrtet winter sod not a faw Vwing ^ oovb»p with sHimw glaoies on Lcrr copfeu mivBa or aioHT loi 

^ ^ ^ rsmatnlsc many ntAmo out ir lATme thi boadskd ard coou> be srsN in the 

OUTB IN 1909 AND 1910 

IMBTHEINO THB ALASKAN (HiAOlBB BABaiBRB 


m oPHisWfl Of war eoenr* 
HPi; TP* 
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Fire and Burgflar-Probf Safes—ir 

Recent Advances in tKeir Construction 
By E E Watson 
Ooiu3lad*d from 8np|kUm«nt Ifo* 1846, p«f* 


Ihl Urt pro >f safe which will i r >toct Ita contontB 
Xrum clbfftrucLluu uuU brlDg tb«m safely throush such 
Ures as that following the San Francisco earthquako 
the HaltUnore Are and the Parker Building Are Is 
of very modem origin 

No historical evidence ezlats of the use of safes 
fur protection against fire earlier than about the 
year 1820 at which time a portable fire-proof sate 
was constructed In France This safe consisted of 
an outer and an inner metal box with a space between 
Ulled wUh some form of non conductor No Informa 
tlon Is obtainable regarding the dctallH of construction 
or the materials used 1 revloua to this the only form 
of nr protection afforded conslsUd In vaults bul t 
of raus( nry which owing to thuli tost W( n limited 
in use 

In the year 182b a lliopioof sat was invented by 
J Delano This saf» was made of oaken planks 3 or 
1 inches in tlilckncss which were naturated with salt 
brine to render them to some d gree Are proof and 
wore covered on the outside with bands of iron held 
In place by wrought Iron nails This safe afforded 
only a moderate amount of fire protection Many 
of them were destroyed In the groat fire In New 
York In 1845 A safe of this typo Is now in the pos 
session of th* Herring Hall Marvin Saf< Company' at 
Its Hamilton factory 

Somo time between the years 1829 and 1832 James 
Connor of New York City constructed an iron box 
with a filling between the walls composed of plaster 
of Paris Ho used this safe In bis own office but 
made no attempt to patent or manufacture It In 1834 
WllHam Marr of h nglond patented a safe the pecu 
liar feature of which i onsistod of sheets of mica 
[iasted on paptr the space between ih( mha sheets 
being filled with burnt clay and powdered charcoal 
mixed 

In 1838 C hubb of I/jndon produced a safe In 
which a series of Iron plates were used with Inter 
mediate spaces paiked with wood ashes 

Coincident with thise various other freak safes 
were patent!d and plated upon the market but none 
of them seem to have loft any Impress of their indl 
vlduallty on the dtvdopmont of the safe Industry 

Ihe first real safe patented manufactured and put 
upon the market os a commodity was Introduced by 
Daniel Pltsgerald of New York city in 1834 In 
this safe the fire-proof composition consisted of plaster 
of Paris which was first baked and then reduced to 
a imwdor after which it was mixed with water and 
mka to the consistency of paste and was poured be 
tween the outer and inner walls Ihls filling was a 
good fire resistant but Its chemical action upon the 
iron plates composing the walls of the safe was such 
that It weakened the construction and iendured the 
8ife entirely worthlRSS In a short spate of time 

Mr Fitzgerald early associated himself with Aior 
Maivin who founded the Marvin Safe Company and 
was long < onaidered ono of the heads of the safe 
industry This Fitzgerald safe was known as thp 
Salamander safe to distinguish It from the wood 
lined chest built by Delano 

In 1843 Tann Brothers Invented and patented a safe 
which depended for lU fireproofnees upon a filling 
ronslsUng of ground alum mixed with powdered 
gypenm These elements were thoroughly mixed and 
melted together after whkh the mixture was pul 
vorizpd and converted Jfito a coarse powder and used 
In this form for the fining of the safe The mixture 
whin subjected to extreme heat would give off water 
This safe was known as the Marrln Alum and Plaster 
Patent and was exploited for many years 

During this time numerous other dry filled safes 
wtro tn\ented and placed upon the market Various 
kinds of heatreeleting elements were used In the filler, 
but the safes were not a success on account of the 
fact that In some instances the steel walls of the 
safe w( re corroded by the filler and In other instances 
the heat resisting qualities of the material used was 
low and many of these safes—In fact the majority 
of them failed to preserve their contents when inb- 
jfwted to the t( St of great fires. 

The industry was not placed upon a solid and sub¬ 
stantial basis until after the modern concrete fllUng 
came Into use In 1866 when Joseph h Hall of Oln 
clnnatl, Ohio the <at that time) president of the 
HalVi Safis A Lock Company patented what was known 
ns Hall« Matchless Concrete Filler a safe was made 
that would withstand severe fire tests and wonld 
■“ “ • Jouf^ of tbs Franklin Inatltttts 


actually Improve with age This filler was composed 
of cements mixed with certain liquids and contained 
a large proportion of steam producing elements in 
solid form In addition to its non-combustible and 
non-conductive qualities It has the other Important 
advantage of materially strengthening the entire struo 
ture It also Improves with age Instead of dislnte- 
grating In the manner of all other fillers that had 
previously been used 

'Ihe claim is made that when heat Is applied to 
a mixture such as this the liquid element that is 
contained within It not In a liquid form however 
but In what has been characterised as water of crys¬ 
tallization is upon the application of this heat con 
veiled Into steam thereby changing the heat into work 
and rendering It latent 

The most successful dry flUlngi previously used 
depended for their heal resisting qualities upon this 
some principle but were a failure on account of their 
dcstruotivo action on tho steel walls of the safes 
and for the further reason that they did not add 
any strength to the structure 

In the event of a fire a safe Is apt to be subjected 
to a fall sometimes from the upper floor of a building 
to the basement Its construction must be such that 
it will withstand this fall without exposing Us Interior 
to Ihe destructive action of the flames In the case 
of a dry filled safe the exterior shell of metal is apt 
to be punctured and the dry filling sift out leaving 
some part of the safe entirely unprotected 

The concrete filling above mentioned strengthens the 
entire safe and by the teat of great fires has proven 
that this added strength is one of the greatest points 
in its favor rhe toncrete filling invented by Jos^h 
1 Hall has been Improved upon and Is now used ex 
clusively by the Herring Hall Mai vln Safe Company In 
rhe filling of Its entlie Hue of firepr>of safes 

During the development of the Industry much 
thought was expended upon the construction of the 
fraraewoi k and jambs of the safe Itself A good grade 
of (ast Iron is used In the jambs of the door and 
the body of the safe This is used for the reason 
that cast iron will withstand greater heat without 
warping than bars or plates of steel or Iron The 
framework of the outer box is made of angles securely 
welded at the corners These angles add strength to 
the Jamb casting and prevent its breakage in case 
of a fall The outer doorplate ptrforniB tho same 
function for the casting which serves as the Jambs of 
the door Particular attention Is directed to this 
combination of metals 

Tho cast iron which will not warp under great 
heat but which Is apt to break as the result of a 
fall 

The steel angle frames and the door plate which 
add the necessary strength to the castings so that they 
will be able to withstand the shock of a fall 

The fire proof safe made fifty years ago and filled 
with the concrete filling was a creditable article con 
Hidering the advances made In related industries It 
was not fitted however with an angle-hoop and the 
outer body of the safe was necossarlly much weaker 
than In the safes made to-day The fit of the doors 
was less accurate and the workmanship In general 
ns might be expected not approaching to any degree 
that of to-day 

The safe had many defects The castings mentioned 
above were cut away on the hinge side of the door for 
the lodgment of the hinges The hinges were made 
with an interlocking lug or boss that closed in back 
of the frame The rwnstrucllon was bad on account 
of the added metal which tended to conduct heat Into 
the Interior of the safe and the weakening effect 
which it had on the frame on account of the metal 
that bad to be out out in order to provide space for 
the hinge. 

The recant advances in the construction of fire 
proof safes oonsist 

First ill the Matter l>f Pattern$ for Door and Frame 
rostinps—These patterns have been revised and re- 
constmetsd at large expense wtth a view to securing 
a better ftt between the door and itk frame Foundry 
praoUoe has Improved to such an extent that castings 
can now be secured with much less variation In also 
than formerly To keep pace wtth, and to take ad 
vantage this advance in the art of making castings, 
it was nsoessary to reconstruct ths pattens Whan 
tills wM doss seven years ago ths tsooh and groovs 
and tha intsrloeklnrjaiah featnrss vara tnoorpmted 
in an oC thses that had not prafTtoarty tmn ao oesF 


Btructed We are now using molding mschlaea ^ 
the making of many of our door and frame caglliiidA 
which has enabiod us to further redooe the UlMi hf 
variation in the slse of the castings tbemselvAlsMid 
to fit together a door and frame with the 
possible allowance for variation In sUe of csfiMnypi 
Gray iron castings can now be made that will Wtth 
stand a high degree of heat without warping indlM 
production of our castings we use those maH<l»1s 
which have been determined by experiment to bsVhs 
best adapted to the production of a casting of unllsmD 
slse strength and rigidity 
The effect of the olose-fltting door together Vtth 
the features of the tenon and groove and Interlocklgg 
flange upon the relative fire proofness of the safe Is 
great A closely fitted door brares and reinforces tfhs 
strength of the frame while a loose fitting door ad|fri 
the weight of its overhang to the frame and weaketts 
it In direct proportion to the looseness of the lit 
Second the Frameicork —The old style band hoop 
or frame has been superseded by the solid welded 
angle-frame The front frame supports the jamb east¬ 
ing and provides a fastening for the hinges This 
angle U a vast Improvement over the old style band 
or bar frame 

The manner of welding the comers Is of the 
greateet Importance We have found by experiment 
that the best and strongest results can be obtained 
only by the hand method of welding After the angles 
have been mitered at the comers the edges to be Joined 
are hammered out hot by hand, so that they will over 
lap each other when bent The actual welding opera 
tlon Is then performed by hand and the strength of 
a corner so produced has been found by test to equal 
In nearly all cases the strength of a solid section of 
the angle Itself—a result which we have found Im 
possible to arrive at by any other method 
The outer section of the safe has been strengthened 
by reinforcing wherever experience has shown such 
reinforcement to be necessary At the same time no 
imneceasary weight has been added In fact, any 
weight that does not add proportionately to the 
strength of the whole structure la a serious detriment 
In case of a fall In the modem safe we provide 
angles and bars between the front and rear frames 
The angles are placed at the comers and the bars 
midway between These are securely tied to the 
frames of the safe and provide additional means for 
fastening and supporting tho outer steel wall This 
outer steel wall as well as the Inner steel wall U 
made heavy enough to properly support and retain 
the fire-proof composition and light enough so as not 
to add any superfluous weight to the safe 
The proper proportioning of the parti relative to 
each other and to their various functions Is a matter 
that baa been given the most careful consideration In 
the development of the modem fire proof safe 
The doors are hung on malleable iron ballbearing 
hinges These binges are fastened on the outside 
The Introduction of the interlocking flange In the 
rear of the door has made it no longer necessary to 
mortise them into the door and jambs The burglar 
would gain nothing by knocking them off The ball 
bearings by their resistance to wear maintain the door 
in Its proper relation to the frame and provide the 
additional feature of ease of operation The outside 
binge as now used makes It unnecessary to cut away 
part of the strength of the frame as was formerly 
done while the inside hinge was used 
The operation of the bolting mechanism has been 
almipltfied by being made more direct The locks now 
used on the outer doors are of the combination type 
They are protected by steel plates to prevent drilling 
and the arbors or spindles are shouldered to prevent 
driving In or pulling out 
An additional device is also provided that wlU auto- 
matloaUy hold the boHs in the locked posttion in 
case the lock is In any manner rendered inoperative 
Those features in their best form are all of oom 
paratlvely recent origin, and have added mtudi to the 
value of the proteetlon afforded by the modem safe 
The Inner steel doors of flre-pYoof safes bavg hero- 
toCors been guarded by ordinary looks Tbs same 
is true of the small eaah boxes usually found as a 
part of the cabtnst hQOloment th the very near toCvifEe 
the Herrinirllai-MarrSn Bafs Oeaipany wttt eqnljr 
of 4to timer doers and oaeh lioxee irlCh ebsngeebU 
key lotdm, thereby sddHii greedy te thgiy eeevottir 
the fedUtt* wttii wMA iMM maw m 
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' ^ 0**^ tiit«rlm fttUd with th# 

ijiMMUjUEUfl moileni hUhf derlow will tborttf 1 m 
(MH klM End pUoad upOft tbs niArlut hr this ssme 
nu Witt bs a fTsat sdTsaoe otst ths trhs 
o^jjiiitlort now in gsnsrsl ue. 

^jlK^lis sbovMnsndoned laproTeinsiits havs btsn 
aMMi^Mumsirous cthsr minor roOnomanU that rosnlt 
£N|IMIWtt«r mechanical metho<ls modern factory or- 
hhlllMlAon. and tborouhh Inspection 
^KSNr has latelr been placed upon the market by 
tbi^JpSSrlngHall Ifarvin Safe Company a modem safe 
imfMh.wlt& a ballt-in system of electrical protection 
T^mtt may be connected to a central station system 
^ fitted with a local alarm In appearance 
It^ f«|lS|nhles closely the ordinary flre-prool safe- and 
i4»hWked Improrement over the types of electrically 
PUjlj^pfrill safes now la use which depend for their 
nsfiS^ll' upon a separato electrical cabinet encasing 


new safe the electrical circuits are bnllt 
la« the safe itself The circuits are so arranged 
tl&any attempt to wrongfully gain entrance to the 
Hiji^by the manipulation of the locks by drilling or 
byrgny other method will cause an alarm to ring 

Tke circuit connecting the safe with the alarm Is a 
BtoSSd one and Is so arranged that it cannot be tarn 
mwd with without causing an alarm to ring The 
tSflrrlng Hall Marvin Safe Company owns and controls 
tliS patents covering this type of f onstructlon 

The so-called burglar proof safe or vault has been 
laiprovod and perfected In many ways In the last ten 
fmn. 

The development of the burglar proof safe depended 
^ a large measure upon the development of the steel 
igdustry and to a groat extent also upon the develop 
aunt of locks Until such time as really burglar 
pgDOf locks had been perfected no great advance could 
hs made in the development of the burglar proof safe 
tr vault 

The burglar proof safe of to-day must be drill proof 
it must be fitted with a door that seats so closely 
Into the opening provided for It that no liquid ex 
plosives of any kind can be forced between the door 
and the Jamb 

Its bolting mechanism must be of sufflclent strength 


metal ob tlu adga ol tlu door aad JaiMbfi* 

Thara ara two ganaral typaa ot oonatrnetlon in 
use ttHlay, ona being characterised ss laminated con 
struotloiii consisting usually of alternate layers ut 
open hearth steel and live-ply steel and the other 
being whet is known as insulated oonstmctlons This 
latter oontalns an outer section of cast steel containing 
In Its oonstructlon insulating materials In which are 
Imbedded drill proof rods or bars, and an inner sec¬ 
tion of laminated oonstruotion 

The Intention in this latter conetruction U to elim 
Inate the danger of burning by the electric arc by 
Thermite or the oxy-acetylene flame 

There has been much discussion as to the possible 
use of these agents by the burglar it Is a fact how 
ever that long before they were considered In this 
connection the modem builder of bank vaulta had 
made many experiments and had devised ways and 
means of overcoming practically all the danger from 
these sources Many of the older types of bank 
vaults however are not as well protected In this 
way as are the recent ones 

The general tendency was up until recent years 
to built vaults very light in construction An 8-inch 
door was considered a very heavy one Now doors 
are built as thick as 2$ inches and one Is now In 
course of construction in the factory of the Herring 
HaJl Marvin Safe Ck)mpany that will be when com 
pleted 38 inches thick from the outer face of the 
door to the Inner face of the bolt frame plate The 
total thteknees over all from the surface of the 
operating mechanism of the door to the extreme 
Inner surface of the glass door covering the bolt work 
svlU be 61 Inches 

The greatest advances however In recent years In 
burglar proof construction have been the result of 
the application of up-to-date mechanical methods In 
I heir production 

Modern drill proof steel gives absolutely adequate 
protection against the use of the drill Steels formerly 
used and Incorporated in the construction of bank 
vaults were not, however drill proof to the extent 
that this quality exists !n the present day ateeln Those 
older types of vaults therefore are not as thoroughlv 
burglar proof In this sense as are the more modern 


tb« very beat deelgn workmanship and materialB 
making a door of many tone weight so easy to operate 
that a child can swing It in and out, yet so perfectly 
balanced that it will stand at any point These bear 
logs are fitted with means of adjustment to compensate 
for wear 

The pressure mechanism for seating the door Into 
the Jambs has been improved in deelgn and con 
stnictlon 

The inner surfaces of the front Jambs on all of 
the best examples of the modem doors are brought 
to a uniform plane to provide a perfect seat for the 
locking bolt wedges These wedges have an Incllnod 
inner face parallel to the beveled bearing ftice of the 
bolts themselves These bearing faces are made as 
broad and large as possible and the wedges are ■eI^ 
arately adjusted and fitted under the bolts sn that 
when the door is seated and the locking bolts thrown 
the holding and retaining power Is uniformly dls 
tributed throughout the entire system 

The modem means employed for binding the lorklng 
bolt mechanism to iho body of the door consists In 
tapering or conical bolts running well Into the body 
of the door each bolt separately fit to Its seat and 
all binding the bars through which the locking bolts 
operate firmly and serurcly to the door This method 
of fastening and fitting raakee the door with Its bolting 
mechanism an ludlvlHlhle unit the holding and re 
talning power equaling the groat strength of the solid 
Hw tion of the door Itself 

In the older typoR of construction revolving bolts 
were used The fit of the doors was bo Imperfect 
that It was feared that the burglar might pass a 
saw through the crack of the door and »aw off the 
locking bolts 

The structure guarded by the door or entrance 
which in common practice Is called the lining has 
l>een strengthened and Improved upon In many wayn 
The modern lining fa built up of alternate layers of 
steel plates A combination Is made of plates of 
unusual toughnesB and high tensile strength with 
drill proof plates of flve-ply welded Iron and steel 
all bound together and protected at the outer and 
Inner corners by massive steel angles The plates 
of adjoining layers are *alil at right angles to each 


to retain the door In ita seat and it must be controlled 
by locks the operation of which will leave no opening 
through the door for the Introduction of explosives 

rho modem method of arriving at these conditions 
dlffen* greatly from the attempts that were made 
years ago Drill proof steel ns formerly used con 
Bitted either of Prankllnlto whhh was cast or poured 
between two solid metal walls and allowed to harden 
In place or strips of B 0 «called spring steel laid ho 
tHeen two retaining plates of soft steel 

The drill proof stool used in the construction of the 
mo<krn burglar proof safe or vault is what 1« known 
as five-ply steel It consists of a I ornate layers of hard 
and soit steel rolled and welded together the result 
being a plate that will when tempered successfully 
withstand the hardest drill and will ynt retain enough 
tonsile strength to resist the crushing and rending 
effect of modern explosives This sterl was not avail 
able In Iho older types of oonstructlon U U now In 
general use 

The most recent Improvement In burglar proof con 
structlon Is the round-door safe and the round-door 
bank vault The Increased <loaen(Ss of fit c^n be made 
in a round door between the door and Jamb and the 
possibility of actually grinding the door to lU seat 
makes this type of construction the highest In exist 
once to-day 

The amount of prcrtectlon afforded by the lighter 
forms of oonstructlon that were In use fifteen or 
twenty years ago Is In the light of present day de- 
yelopmenta very Inadequate It Is only In recent 
years that the jambs or the union between the door 
anci the frame have been polished Earlier than this 
the machining was roughly done and If too much 
opening was left a free use of putty and paint at 
least made an appearance of a fit 

AJl this has been changed and for the past eight 
or ten years no burglar proof door has been made by 
a roputable builder that does not show the polished 


ones. 

When the vault manufticturer succeeded In pro¬ 
ducing a bank vault that would auccessfully withstand 
the use of a drill he found that his vaults were sub 
jHcted to attack by the use of the wedge In the crack 
of the door Itself The closeness of the fit of tb» 
door did not in any way interfere with the successful 
use of the wedge 

A system of Interlocking jainb» was devised which 
In a measure would prevent the springing of the 
frame away from the door and this reinforced bv 
the more recent overlapping flange of these modern 
doors has eliminated entirely thlfl source of dangei 
No owner of a modem bank vault need fear ellhe 
tbe drill or the wedge 

The same security exists In reference to lock spin 
dies that are usod at the present time Formerly these 
were carelessly fitted and openlnga could !>e found 
around them for the Introduction of liquid explosives 
Now they are no carefully ground into the doors that 
it is impossible even with pressure to force around 
them any known liquid explosive 

The same close fit Is now also made of the door 
In Its seat. Every modern bank vault entrance Is sub¬ 
jected to what Is known as the water tost and the 
door must flt so closely Into tbe jambs that It will 
resist the passage of water between the door and 
frame 

The operating mechanism of tbe bolt work has been 
greatly Improved Formerly the bolls were operated 
through a system of levers and bell cranks that were 
Indirect lA their action and were frequently the source 
of great inconvenience to the user The modern bolt 
work is operated through gears and racks and Is so 
balanced In its action that very little effort l« re¬ 
quired In locking and unlocking 

The hinges are better adapted to the service ex 
pected of them In oJl modem vaults the doors swing 
on hinges fitted with ball and roller bearings of 


other and the size of the various platea are calculated 
HO as to break the joints The surfaces of all plates 
are rolled to x)«rfect pianos and the edges of plates 
and angles are ground to a liquid proof flt The angles 
it the corners are welded Into throeyway raemberH 
that effectually bind the vertical and the top and 
l>ottom faces of the lining together 
The Steel plates used In the construction of tin 
modern vault will resist the penetration of the best 
drills The high tensile plates will successfully resist 
all explosives nnd the ground Joints prevent the 
iniroduetlon of liquids 

Steels of the quality In use to-day were not obtain 
able In the earlier years of the Industry Machinery 
and machining metbodR were crude and factory organ 
i/atlon as It exists to-day with its team work and 
all of Us multitudinous aids to rapid and perfect pro¬ 
duction was undreamed of 
All the foregoing that relates to Improvomenta In 
bank vaulta appllos with equal force to burglar proof 
safes The same high grade materials are used and 
the same careful methods applied In the construction 
of oven the smallcRt burglar proof cheat 

Burglar proof safes aro now made both of the lam 
Inated and also of the later solid manganese steel 
variety that are absolutely Impervlon* to any known 
method of attack 

Coincident with the modern development of the safe 
and bank vault Industry was that of the profenslon 
nf the bank vault engineer The Industry owes much 
of Its progress to the work done by the pioneers of 
this profession Wintam H Hollar Tohn M Mossman 
George L Daman E A Strauss Frederick W Holmee 
Benjamin F Tripp nnd George I Remington 
The days when might was right have givsn place 
to the later days when right Is mighty The Mfe 
Industry stands ready to protect your valuables not 
only against (Ire and the burglar but against organ 
l/od mob violence as well 


TK* Cultivation of Cotton in Etfypt hydrauljo work It was tnoiignt that the rise In the cultlvatlug cotton as well as other Fgyptlan plants 

Du wo last few years there has been carried level of the watersoaked part of the soil was the direct These results will bo of value In many other cotton 
imoortant hydraulic work In Egypt In •<*»«** to provide cause of the failing off of the cotton production and producing countries 

edy for the great ess of tho climate and to to verify this the commission made a series of tests 

rive*a gm** ««lttty to tbe soil by Irrigation In by growing cotton planU under conditions which were Burope there has been employed a novel method 

u wa^he level of the Nile Is now raUed consider the same as usual except that artificial means were of exploding mlnos based upon the artlpn of sound 

ably and irrigation canals could be run at greater provided for keeping certain soils at ranges of 2 to 10 w»vea It Is known from laboratory experiments that 

heights than before However this Influenced the feet depth for the watersoaked layer For each por if a ditx which is free to turn about Its diameter is 

height of the underground water and In Lower Egypt tion the depth was kept constant The results of the placed Inside a cylindrical resonator and the funda 

Ihls now oomee very dwit the surface of the ground tests clearly showed the great Influence which the nnental note 1 b sounded the disk will place Itself In 

At the same time there was observed a lessening in water depth had upon the cotton crop The yield of ft plane perpendicular to the evUnder By causing 

the ylckt of cotton the Delta this Is especially re- cotton In each piece of ground la constantly propor such a turning diev governed by soundwaves to com 
marked, and the crop for was almost a failure tional to the depth of the underground water and Is plete on electric circuit It would be possible for a 
Aqoordingly, the State admlnlstrattoi| took measures better as tbe watersoaked layer Ues farther below the warship to explode a mine by giving a certain signal 

to find ept the fiauas of the trooJrii As the only sarfaoe. At present the commission Is engaged on on a siren tuned to the same note as that of the 

wpaaapA ho M fiuo t# tbs SMmrtAf not of tbs tssts Ui ordsr to show wbat art the best oODdlttons for resonator 
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liik ^ i4oniMiP9 ^i4»r $k« laflnpwf th« 
«|t« te piurtt«&lwr »A IstMuko r«d nr 
lb* Ahwr «cUpM, imm, in India, tad 
fti BbuHuid wttU vpftotroMop* u&d the 
'Of#n Again found tho tiromtnencet and 
aeon during tlie eclipse. This re 
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0uoh are Uie principal results of the Lockyer Jans¬ 
sen method They are surely remarkable but In cer 
tain reaperu Incomplete They apply only to that 
part of the chromosphere outside the edge of the sun 
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Fig 4—Image of the Highest L#ayer of the Solar Atmosphere Showing tho Charmtorlstic Hlaok 
ments and Especially the Polar Filaments Taken In the Central Part of the Hydrogen H 
Line or in the ( alclum K These Views Show Only the Filaments Without 

the Alignments 
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suit excited a legitimate enthusiasm for tho mtthod 
so elmpU yet bo fruitful has been used for the past 
forty years In the dally study of the chromosphou 
and of the isisitlons and forms of the piominenceg 
This study Is even more Jaecinating than that of the 
spots for tho prominences have tho most varied forms 
and exhibit tho most rapid ibanges They appear In 
all tatltudes and also follow the eleven year period 
of the spots the duration of the maximum being It Is 
true somewhat longer 

The spectral study of the edge of the sun carried 
out In ordinary times or better during ecHpsos has 
alpo I evealf d th( chemical composition of tho 
< hromosphere and tho height of each vapor de 
Urmlned by the lengths of the eorrespondlng lines 
in the ipeetrum 

In a general way tho vapors of s cmenU of small 
atomic weight and of the light gases rise to the 
greatest height Such Is the ease with hydrogen and 
heMum The spoctral Hoc of these two gases which 
rises to the greatest height la tho red Hm ray of hy 
drogen The other hydrogen lines diminish both in 
length and intensity from the red to the ultra violet 

But the highest of all are the brilliant violet H and 
it lines which are emitted by the compounds of cal 
clum As the atomic weight and tho density of cal 
clum vapor arc both relatively high this would appear 
•trOogOi but It ts easily explained according to 
Loclcyor by a dissociation of calcium in the sun and 
in the eteetrlo spark of our laboratories The fT and 
IS Hp«a (Da all respects exceptional) are very brilliant 
at the edge of the suu and thus render easy tho 
phott«raphr of promlRfOces with ordinary plates 

the other hand^ the heavy vanors which are 
hy far the tnore nUtt^us, rise only to a smaii 
hslglit iP the atSEKoaphera^ and are easily visible only 
dipinh «*Hhow tW ^ retaUvely hrlUlant 
fam PT tha ohrotnoaphero odlW ths rstwr«ap 


and only to the light vapors which rlso from the 
edge The part within tho edge that la projected 
upon the dlak fully fifty times greater In extent 
(seapod them 

Now this gap was filled In from 1892 to 1894 by a 
perfectly general method which disclosed all the 
vaiKirs high and low and their sutcesBlve layers In 
he entire hemisphere turned toward the earth 
At the edge of the sun the raya of these vapors 
stand out bright against the rontlniions spectrum of 
our sky but uixm the disk these linos appear as dark 


bands as la well known and the continuous spectrum 
which serves as a background li the spectrum of the 
sun Itself which Is much more Intezise A prion the 
dlfllculty appears very great 

The <alolum lines H and K however form an ex 
ct ptton to this rule and this fact was annoan(*cd 
simultaneously In Fobniary 1892 by Hale and Des- 
landroB Those 1 Ines are very broad Indeed the 
broadest In tho solar spectrum but at points on the 
surfato where there are faoiilir they are reversed 
that is to say they show In their centers a double 
bright lino which In fact appears double not only in 
tho dflrk band but also In thp bright line of the 
proinlncncpB mitflldt the tdgt of the sun (See Klg 
I whlcli shows the ray A and IN components A „ A,* 

Aj h f K ) 

Pho result has been obtained by Hale with a 
8pertn>hc11ograph a new and very t ompllcated ap 
paratUB which isolates a radiation by means of a 
HfH.ond silt and by the tnovem nt of this luminous 
sltt pPodin^H a monorhr nnni 1( linage of the sun For 
niy part I usfd an ordinal v simple spoctrograph and 
Buccessivt soctions of th sun thus paving the way 
for the use of the spectrobellograph 

In tho mean time the two observers were disagreed 
as to one Important point Hale located the vapors 
thus revealed in tho faeula> upon the surface I on the 
contrary located them outside In the atmosphere 

Now the ordinary spet trogr*\ph wMOi combines all 
tho elements In question furnishes a general solution 
jf (he problem It Is from this point of view superior 
to the fipectrohellograph 

Tho double line K, Is billllant not only upon tho 
fat ula* but also upon all other points of the disk 
whore It Ih to be sure Ronicwhat woakt r and morn 
dlffiruit to distinguish Mouover the bright doubU 
A ta always sharp just Inside the edge of tho disk 
and Is prolonged outstd the edge by a bright double 
line (See Fig 2 which shows dlagrammatleany the 
aspect (f the double line K at the (dge of the sun 
and U]>on a spot) 

As the K line oulalch the edge of the sun repre 
Hcnta by definition the chromosphere It follows that 
a picture in the light of the K line with the spoctro- 
hellograi h reprew nta the entire chromosphere pro 
Jcited against the disk 

Moreover the calcium pictures made at Paris In 
18)4 which were the first complete pictures show the 
b(lgb( fa Ills? larger than upon the ordinary surface 
photographs and they also show the smaller bright 
meas now called flcMcul! which ar seen at tho poles 
as well as at tho equator I have verified the pres 
cnee of floccull at the poles In the years of the sun 
spot minimum and during the whole of the eleven 
year period 

The bright A line remains double outside tho ©dge 
up to B h Ight of 4 or 5 seconds and as the chromo- 
Hphiro at th edge has a height of 10 seconds wc may 
say that the Image In the light of (he K lln© repra- 
gents the mean chromosphere 

To sum up the first spectrohcllograph to glv© results 
was constructed in America but It was In France 
that the entire chroinospherp of the sun was first 
rec ognised 

Tiiv ftiiAiijOW rtiRctMc hi nrar 

Hut wp may still farther In 1H4T I announced 
that th Isolation of an ordinary dark lino with the 
sppctiohellograph would give an Image of the eorro- 
piwndfng vapor and In 1S94 with a small spectro- 
hcllogiaph of wouk dispersion T Isolated tho low 
edges of tlif A ray called A r tvnd A and tho nolgh 
boring darlt llnea cf aluminium Iron and carbon 
The Images obtained differed from that of A, Tho 



fJxpoaure in the K* Line Exposure In the K line 

yclf, Views of the Sun TakM on September lyth, 1908 The View In K« Shows at the Center a Fine 

Example of a Filament 
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Spot! whtoh ar« at tlmaa partlr obaonred whan plkoto- 
graphed Id the light of K„ alwaja hare thalr uinbra 
and penumbra very eharp when photographed In theee 
other rays Tho faculn are bright at the center at at 
the edge but smaller than in the Images In fact 
this new Image given by the K ray or the rays of 
aluminium Iron carbon etc U Intermediate between 
the Image of the surface and that of the mean chromo- 
sphorlc Kt layer tt represents the entire reversing 
layer which was thus obtained for the first time 
A gi eater dispersion would permit the Isolation of 
the fine lines which are so numerous and especially 


bsUogrsdba ooasfelned with ons oolUaNtor 'XW fmrt 
la an InstniaisBt with thrss prisms and two slit% wfCh 
a length of thrse meters* glTlnn aa tmags of tbs saa 
SB mlUlaeters la diameter* tha leeond has a gratint 
and two silts, and Is of the same length. The third 
has an entirely different arrangement from the two 
preceding and the fourth the most powsrfnl of all 
has three sllta and may be used with prisma or g^a^ 
ings It comprises first a apeotrograpb of sevsn 
meters length as In the classic apparatus of Rowland 
whloli permits the Isolation of very fine lines But 


Tbs ^ ^ urf# ipaiil 

risd wHk t^s ai a jbtog ag^oM 

of ihs ohas r w atoH r I' l fc ^.jgsmMifa, i^oss lanj 
assoeiaM with mtba § 

msoomr or Txa x* Kmmwr aam dr cAtdidV 
In laofi wa wsrs ahls ts toolaU ths amaU osi| 
dark band, of calcium, and thus photographed 
highest layer of calotiun Pig 1, which abowg 
K ray and Its componentt will enable one to ji 
of ths progrsM rssllssd. 

Up to that time the spectrohetiographa emph 


of the narrow central dark line Kt. between tho two 
components of S', This line corresponds to the high 
cat layer of the atmosphere This method Is therefore 
absolutely general It furnishes the Images of all the 
H^lar vapors and also the Images of their successive 
Biierposcd layers at least when the line Is divisible 
Into distinct parts as in the case of the large JT ray 

Noa tho number of lines In the solar spectrum 
amounts to about 20 000 and according to Jewell all 
the Hnea present In some degree tho same special 
<onstttutlon as this typical calcium line This opens 
to Invffltlgatlon a new field of vast extent 
n BTJira KKscAn heh cirfat hi r< TRouar iooraph of a 
NfW TYPE 

The programme of research marked out In 1894 was 
therefore moat elaborate It has been carried out la 
imrt In the cnsnlng years and tho progresa has been 
real If not very rapid 

In 1901 Hale and Fllerman at the Yerkos Olmerva 
t ly took up again the »t idy nf the dark linos with 
a spootrohellogiaj h of greater dispersion and since 
1908 they have continued this study with still more 
powerful Instruments at Mount Wilson They bav^ 



obtained magnificent pictures and a large series of 
new facts With the lines of the reversing layer the 
results are about tho same as those obtained in 1894 
but the hydrogen lines and very recently the Ha line 


Exposure In the K, Line Exposure in the Her Line 

I Ig 7—Views of tho Sun Taken on March Jlst 1910 Showing 11 lament haculw and Solar Vortices In 

the FaculiB 


have shown some new and very curious phenomena 
which we shall discuss more In detail 
Although they have used only moderate dispersion 
they have Isolated a somewhat greater number of lines 
than were Isolated In 1894 but none of the very fine 
■tines And even in the cases In which they have been 
successful they have Isolated tho lino as a whole 
Ihey have not separated the line Into Its distinct 
parts and obtained Images of the successive layers of 
the vapor Their Image Is a composite of several dts 
linct Images corresponding to different layers 
I propose to fill In this gap In the Investigation 
and carry out the programme of 1894 and Isolate 
completely the highest layers which have not yet been 
revealed Since becoming director of the Meudon 


tho uolar Image requires too long an exposure we 
therefore insert a second spectrograph which dlmln 
lsh(R the slse of the Image to any desired degree and 
at the same time eliminates the Interior diffuse Ilium 
Inatton The final Image of the sun has a dlsmetHp 
whl( h can be anything whatsoever and thanks to a 
certain Bi;)eclal arrange ment of the apparatus the 
image is complete a result whkh Is not realised In 
the other spectrobellograpbs of high dispersion The 
diameters ordinarily used are six centlmotors and 
our csnilmeters. 

Thi apparatus with the two spectrographs baa i 
(utal length of 14 nu tors aid In this arrangement 
remains Immovable It Is the first sportrohellograph 


isolated only the combination of the two bright ffj 
components which inclose the K, ray For this a 
hIH wide enough to Include 90/100 AngstrOm units of 
the spectrum was used The resulting Image called 
by U8 the image was a composite of the JT, and 
A, layers with a predominance of tho brighter JT, by 
which the highest ir» layer was rendered inconsplcu 
ouB Now with the great Bpectrohellogrmph with o 
slit width of only 3/100 Angatrbm units we have been 
able to Isolate easily not only the JT, ray but also 
the Kt and to have the Image of each layer perfectly 
pare and free from all extraneous light The corre¬ 
sponding positions of the slit are Indicated in Fig 1 
by the shaded bands 


Observatory In 1907 I have been able to direct the 
rcBourres Of the Observatory and we have been for 
tunato In obtaining extensive credit which has ren 
dored It possible to construct a great spectrobello 
graph as dispersive as the great Spectrograph of Row 
land and a large special building to contain It 
Tho building covers an area 32 meters by 6 meters 
Its roof iR of stone and earth which assures a con 


t > bi constructed all of whose parts are fixed exro[ t 
the plate Tho movable parts are the photographic 
plate and he nstronomUal objective which are moved 
at any desired rate by synchronized electric motors 
and transformers for special speeds The agreement 
f the motions is assured by electric means Indepcn 
dout of distance and this arrangement Is presented 
as a general solution of the spectroheliograph Each 


The vapor of calcium which at the edge of tho 
Mun rises higher than any of the other vapors pre¬ 
sents as WG have seen three distinct superposed 
layers If wo add the surface we have four layers 
which It will be interesting to compare 
Starting from the surface and going up the faouUe 
or bright areas Increase in extent and In relative 
brightness The middle-sized floccull also Increase 


stant temperature In tho Interior It receives the 
light of the sun from a coelostat at the south con 
strmted from the old transit of Venus apparatus 
and an fid objective of 25 (entlmeters aperture and 
four m tere focal length Those plotes of apparatus 
whUh are only mediocre In quality have been used 
for the sake of conomy The spectroheliograph on 
th fiber hand la of a now type and i osaesses several 
Inlet Hting charat trrlatlcs It Is somewhat compll 
tatfd at least In design for It comprises four spectre 


of tho four spectroheliographs has its especial advan 
tages and the passage from one to the other can be 
made In a very few minutes The observer thus has 
at his command the means of carrying out various In 
vejttlgatlonH In a general way the three meter spec- 
trohoUograi h with two silts gives a larger Imago 
richer In detail The great 14 meter apparatus with 
thrtf silts giv s with a longer exposure a much 
smaller but mufh purer Image and It permits the 
isolation of the very fine lines 


while the small ones disappear or become scarcely 
visible The result is a characteristic appearance of 
the Kt layer which at a glance distinguishes It from 
the K, layer photographed since 1898 (See the two 
Kt and Kt photographs of September 18 1908 Fig 6 ) 
1 may add that the peculiar network of floocull called 
by me In 1894 th© chrontoBpheric r^aeau which often 
covers a considerable area with polygons having their 
sides and vertices In juxtaposition Is In general 
sharper in the highest layer 


On the other hand the black spots which are the 



chief characteristic of the surface diminish as ono 
goes up and may even disappear • 

There appear In the highest layer some black linos 
which are Invisible In the lower layers Tbsy are 
often very long and hare been called by me filaments 
In general th© filament Is continued In both directions 
out to the edge by other lines lets black and leas 
sharp called alignments The combination of the film 
ments and alignments forms a regular network over 
the disk of the sun The filaments and alignments are 
a new phsnomemm characteristic of the bli^est 
layers 

The filament has the same importance as the spot 
on the surface It persists like the spot through sov 
oral rotations and like the spot also it Is the seat 
of special disturbances and Is aocompanlsd by promt 
nenoes 

In my fiist studies X hare likened the spots to the 
barometric depressions or cyclones of our atmosphere, 
and the fllaimnts to the anti-cyoIoMa. I shall rsturq 
again to this OLmparisoii and detelop It more ^illy 

visoomr ov m HioHnrr Lanaa or a m ooaw 


Exposure on tic Violet Side of the Line Exposure In the Central Part of the H<r Une ^ foRowlhg year 1^, dAsamhuJa and 1 with 

^ ti« urn* tppkrajhw •tn«M Om lirtoocM Hum. ml 

h g r Vhwp (f (h s u Taken September Utb 1909 These Two Views Clearly Show the Difference especially tho red ffa Itiese Uimb bid glready bM 
In the Two Hydrogen I Inc Images the On© Corresponding to tho Middle Layer, Isolated by Kdla find Sfilsrinani w^o ebtnlfiiid 

tbs Other to ths Upper Layar enrkms yssiKlta. In IMd ihtf dlgowy^fd Ml wMb 












Sdmrs^ AMBIUCAN SimSMENT Nx iU6 


I M tbe fwvlii ar« not brli^tor «i tn the 

bn Oftletntik llnw, bat on ttie eonttnry they 
4*rfc. With the He, iMleted in IfM one 
ftnOe ell eroimd the epote e Mries of fine 
leh icenerellx dre e dtstiaot Impreeeloik of a 
Moot of theie He imegeo ere beeutlfnl and 
I In fine detail 

IT theee Ameiicen Ha photofrephi were ob- 
leoletlng the ipeotral band as e whole and I 
d In 1908 that they ought to be a oompoeite 
r three images of dlatinct layers In fact 
to Rowland the Ha band Is doubly retersed 
the calcium K but much weaker The width 
I line Including Its lower parts Is 1 24 Atig 
Ita without these parts 0 90 Angstrom units 
t therefore to expect some slight differences 
lagee when the different parts of the line are 

m have verlfled completely thU fact and 
ontrary to our expectation thn differences 
the hydrogen Images are relatively greater 
i the oalotum 

act resnlts are as follows If one isolates 
ft lower part near the edge corresponding to 
calcium for a distance from the center com 
between 0 47 and 0 88 Augstrdm units the 
nhult of 1909 will be obtained that Is to say the 
fliotiisft will be dark with respect to the background 
With the middle of each part between the distances 
8110 and 0 48 Augstrdm unite from the center the 
linage is quite different It presents the chief char 
getorisUos of the American photographs of 1908 and 
•specially the groupings of fine lines which Hale has 
•ailed the solar vortices 

Finally with the center of the band we have a 
third type of image different from the other two 
much weaker and less complex an Image which cor 
responds to the highest layer of hydrogen 
Now and this point is important this new Image 
shows the same black fllaments as the layer of 
calcium As for the faculm In this image they arc 
never black but are bright They are less extensive 
than with K, and correspond to the brightest por 
tlons of the bright areas In the portions Which 
differ from those of the IT, and K layers The darkest 
parts and the brightest parts coincide in position 
(See the corresponding Km and Ha photographs ob¬ 
tained September lltb 1909 Bfarch 21st and April 
11th 1910 rigs 6 7 8 ) 

Moreover we have Isolated also the different parts 
of the blue Hy line of hydrogen which rises to a 
much less height In the solar atmosphere than the 
Ha ray and we have obtained Images which show 
the faculw almost exclusively in black just as In the 
lower part of the red Ha and which therefore corre¬ 
spond to a low level 

Finally we are forced to c ncludo that the hydro 
gen as well as the calcl im prosonts three distinct 
superposed layers which have now for the first time 
been clearly separated 

Moreover in what precedes 1 have explained the 
different parts of the same band and the different 
images by the ordinary action of emission and absorp¬ 
tion in the gas assuming as Is natural that the 
density of the gas and the width of the band diminish 


•potai oboTi ors tha flloaMntt whieh tevs a bteok 
surfao* OTsa grsotar than that of the spots. The area 
of tbs fllamnts eon easily bs measured just as soon 
rately os that of the spots. 

RXflBASOHBS UTOK TBl MOVSiaaVTS Off TKI ATlCOSPanBB 

■pnono-mecoKDCB or vnjOormn 

The dork flloment attracts espial attention and 
as has been said above It has an Importance at least 
equal to that of the spots What Is then the origin 
what is the nature of these iQug black lines? An 
exact answer is indeed difllcult and In this connec¬ 
tion we may recall our lack of precise knowledge of 
the sun spots which have been studied for three bun 
dred years. However in the case of the filament, 
the Inveetigation may be easier The surface in which 
the spots are located is Included between the Interior 
of the sun which Is entirely unknown to us and the 
lower complex layers of the atmosphere But the 
highest layer In which the filaments are loeoted Is 
more free and open and may have a structure less 
complex, and simpler movements 

In Meudon we have recently obtained some most 
Interesting results In regard to the filaments by means 
of a special apparat ts the only one of its kind thus 
far constr icted which might bn called the spectro 
recorder of velo ities Ibis Inst iment which I have 
used since 1892 was greatly Improved in 1907 It 
revoala as Its name implies the radial movements of 
the solar vapors by j ixtapoalng small portions of the 
spectra of successive equidistant sections of the solar 
disk This ts accomplished by using a wide second 
Hilt and an automatic dlscontln i us movement This 
Hpeed meter Is a necessary complement of the spectro- 
heliograph and Is at least as useful It reveals In 
addition to he radial velocities the general forms 


of the Ha Image of the highest layer tbs vapor ts 
descending where the image Is relatively dark the 
vapor is ascending ThU is perfectly logical for the 
descending vapor ts becoming compressed and heated 
while the ascending vapor Is expanding and cooling 

This phenomenon already detected upon a great 
many plates U Important for It explains the special 
structure of the atmospheric layers which appear 
ns if divided by convectlcmal currenU Just like liquids 
In the laboratory when heated uniformly at the bof 
ton The bright flocculi often form over a wide area 
distinctly outlined polyg nn Joli ed at heir vertices 
and very similar to the p lyg ns which f rm the 
V rtex cells in liquids so well studied In France by 
H nnard • 

As the vapor dosoonds ipon the bright florcull and 
rises In the spaces in between each solar polygon thus 
booomee a vortex eell As to the other floerull on Ih 
same Image they show less marked potvgonal shapes 
r even though more rar ly have forms which arc 
wh Ily Irregular 

On the other hand t1 e fltamc an 1 allgnn onts 
pro 1 ably form the boundary of larger llular vortices 
8 p rposed upon those y revloualy for ed In tl upper 
layer which have the spots for th< ir centers This 
onceptlon Is In a rl with he n ver oils qf this 
layer In the vicinity f sp U dlacov red by the EIng 
Ush as onomor Bvershed W < an th b easl y explain 
why he spots arc points an 1 th fl nmentB lines some 
1 es very long The q cstl n Involved in these re 
aenr hes U therefore already partly answered The 
proble will lo completely solved 1 believe by tho 
systematic n easu ement of radla v locitles extend 
I g heap meas ren ents o the entire disk of the sun 
a p ocoHB nf rt T at y Involving long and tedious 
labor 



Exposure In the K« Ltine 


Exposure In the Ha Un« 


Fig 8—Views of the Bun Taken on Ar rll llth 1910 81 wing Filaments and Polar Cu vo 


as the height in the solar atmosphere increases B it 
It has been objected that anomalous dispersion can 
also have some effect and can explain at least In 
part the peculiarities of the images Now In my 
opinion anomalous dispersion certainly ought to enter 
but to a very slight degree and is negllble In a pre¬ 
liminary Investigation The arguments in support of 
this assertion would require too much space to develop 
here Moreover even If anomalous dispersion ban 
been discovered In the laboratory in the Ho line of 
hydrogen It has not as yet been proved In the case 
of oah lum Further as the center of the band does 
not undergo anomalous dispersion the objection does 
not apply to the highest layers with which we are 
especially concerning ourselves here 

The block fllaments which appear both with tho 
calcium and the hydrogen form a characteristic ele¬ 
ment of the highest layers Some of these were bus 
pected by us and some mentioned by Hale in con 
nectlon with tho early complex Images of K and Ha 
under the name of long black flocculi and were con 
sldered as probably to be associated with the higher 
layers In fact under these conditions the most Im 
portant fllamenU which correspond to the broad dark 
bands are generally obtained but the complete Inves- 
tlgatioii of the fllaments and their characteristics can 
be carried out only in connection with the images 
of the hlffhest layers 

Another Important element In these latter layers 
la the bright facul* which are found In the same 
poslUons as those upon the surface but of different 

Sam up then K ^ consider the four layers 
formed by the antrfaoe and the atmosphere the bright 
am era femi OW the tacnl® The darkest 
ledMW hafa qitts dlffareot poritiona upon 


of th vapors the details of the entire Uno and 
tei 0 lally the width of the line Isolated a width 
very variable from me point to another on the sui 
It reveals points not shown by the sportrbhellograph 
for the latter cannot w th a silt of c nstant width 
Isolate exactly a line of variable width In a word 
it registers all tho elements which escape the spectro- 
heltograph and permits a sure interpretation of Its 
rwults 

Upon the plates obtained with the A ray an exam 
li Btlon with the naked eye shows at once that the 
radial movements are in general more noticeable upon 
the filaments than upon neighboring points Fre- 
q lently all the JT, rays of a filament are Inclined In 
the same direction This Indicates a vortex with an 
axis horicontal as opposed to the vortex with vertical 
axis which is acknowledged to exist in connection 
with spots Moreover this agitation Is followed by a 
relative calm juit as in the case of the spots If we 
measure with care the displacements and radial 
velocity of JT, near the center of the sun we find 
that the vapor is ascending with a velocity often 
greater than the equatorial velocity of rotation (sav 
2 kilometers per second) This fact has been 
verified upon several fllaments In regions away from 
spots and fllaments the vertical velocities In the high 
est layer are conspicuous and often of the same order 
as the equatorial velocity of rotation The magnitude 
of this vertical movement Is less astonishing when It 
Is noted that the mass of gas which forma the atmos¬ 
phere rents upon an Intensely hot surface 

Analogous measurements have been carefully made 
nt the center of the sun ipon facule and flocculi and 
the result has been just the reverse The bright vapor 
has a desoendlng motion while the relative dark areas 
near by are a sosad t ng. la vsnsrol at bright poloti 


INVKflT ATION OF POLAR KTUVMXWTS 
I win close by n entlonlng a now property of flia 
ments re ently dls overed at Meudon The obsciva 
I ry already has plalos of the pp r layer of tho 
tmosphcrc for noro tha twen y completed ro atlotis 
of the sun and from th ee It Is possible to study tbe 
dUtrlb tion of tho fllamcr U They appear In all 
latitudes but especially aro n I tho poles they are 
groiped pon a curve more or loss clrc lar surround 
I g the pole but often not concentric with a parall I 
I his jolar curve of fllany nts is at times sharply 
deflned at both poles but ip general It l^l^sars only 
at one pols oad changus llT^m one pole to ^ othar 
This potor filufTe wo* porimlayly strtmg aro«n4 tbe 
so th polid jMt Api;1i (Bes tha two photographs of 
April ltth« F% 8 oad Fig 4 which rspressnts 
the filaments on four dlflsrent days > 

1 he polar fllaments are accompanied by prominences 
and agree In position with the secondary maxima of 
pr mlnences which have already been noted near the 
lolcs They may also have some relation to the 
I ecullar form of the solar corona near a sun spot mint 
mum and to the fact often noted that the axis of tho 
corona Is Inclined to he axis of rotation 
At times the polar curve Is ac ora^anlod on tbe side 
towards the eq lator by a line of parallel fllaments 
which is Joined to the cjrve by inclined fllaments or 
alignments We have th is an arrangement analogo is 
to the belts of the i lanet Jupiter 
Fir ally the polar tone of filaments where the vapor 

• This arranKf'tomt of ndjolnlnc polvjtonB « at 1 n f-ry 
difftinrt 0 -cr th ntlrc dtnk of the mo Tho Kj pUlc of gop- 
tomber 18th 1 08 nt owi la the MUthcni I miRphere near the 
ntcr flom* of these polygons nnttsd at their >ldM a d rer 
ticea but a abarptr and laigsr laaga la a iciaaiiy la ordar u 
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EM wd have soon above Is aaeendlng may be eon 
nnUd with tho sonn of spots and facula Sn the 
vpintty of the equator where the vapor U desoend 
Inn Wp are Ind to Infir In the upper region of the 
atmoephere a gnat meildlanal circulation a great 
general convpctional current, analogous to that which 
exiiits up( n the ^aith In each hemisphere between 
latitudp 3 1 (1( groes and the pole 
The time unffirtunately Is too short to develop all 


oonM^tveiio^ of tM* toft olih ory a ^t d pi, 
facts presented will suAcs to ninffw |)be grei^ 

In the study of the upper reglODO of the solar atsaoo- 
ph ro and the great necessity of eontlnulng th«n 
The solar atmosphere Is ths only atmosphere we 
can study as a whole, and In Its suooesslTe layers 
Our recording apparatus will give In a few minutes 
Its general aspect and Its principal movements. From 
this point of view the solar atmosphere is better 


of the T 

The ne^wo^ of oohf^eatfiiisf l^nriMits $a^ 
fllaventa dboovmOl hi of 

atmosphere may snlst hlsp on the oorth, and H Is 
that the study of the eun tid^ teach os to 
better our own 


More Aeroplanes at Olympia* 

With Special Reference to the Dunne Monoplane 



Wk publish hrrcwUh dctallH of the Maurice Furman 
and Humber blplancK and the Blaikbum Plggott 
Dunne and Nl up)rt monoplanes 

The two biplanes as may be observed afford rather 
an Interesting comparison bccaiiso they both embody 
In their onstructlon the characttrlstlc Sommer typo 


ated on the monoplane a little way behind the trail¬ 
ing extremity of the wing and more or leaa directly In 
line with the outside edge This formation of the 
wing gives a variable angle of Incidence from 
shoulder to tip which in conjunction with the V plan 
form confers on the machine the principle of the 


attitude toward the gust and the consequent trav^ j 
the center of pressure toward tbe vtrtnal leading i 
facing the gust, which Involves an actual tratel j 
the center of pressure laterally from the real o«n| 
of gravity of the machine Thus the machine 
over and the upset Is emphasised with the dlbedl 
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forwBid oiitrlggpr In whith the skids are carried up 
for the support of tho elevator The Humber machine 
iH also shown with tli side pan Is designed by A II 
Hal lev for tho purpusiB of stability and control who 
also exhibited this system In the niodol seitlon The 
object of llKKi pau Is Is to lonfer the print Iplo of ths 
dihedral angb and to a t partially as rudders and 
partially uh HOtens as was done on tho Neale blpUin 
width we rtrtntly destrlbed and tho details of whith 
will be frtsli In the minds of our nadtrs The paneliv 
tl will bf observed are attadied at their lower tor 
ners by tords to th( lower main plane while u single 
t )rl attKhes the tenttr of the upper edge of the 
pant 1 to the upper mam plane By this means the 
panels tan te skewed or warped into any dtslnd po 
sitlon and the (ontrol attailumnta are stuh that 
similar or opposite movements may be made simul 
tancoiisly In tho two panels actording to the eflett 
required 

Among the monoplanes that which will probably 
attrait tho gn atost Interest among our readers Is the 
Duniio The Duniu ^|lsi|ioplanp like Its prototype bl 
plant 1 b d(signed to pussesses natural stability and 
1 h tatllcHU III tlu ordinary a< use of the term In 
prin Iplt howtvei tlu V plan form of its wings gives 
it two tails Instiad of oiu und the hlngtd daps In 
lh( tialllng LxtrcniUlos of th wings provide It with 
two iMutors liiblt ij of nm Tli sn flaps are under 


fore and aft dlhederal angle whUh is one of the ac¬ 
cepted methods of obtaining natural stability and Is a 
(haructcrlsllt fiaturc In the design of all successful 
aeroplanes Owing to the wing extremities being sit 
uated in an exposed region and not sheltered behind 
the middle portion of the plane as Is more or less the 
cane with the tall of an ordinary aoroplane Mr Dunne 
claims that their tail effect Is enhanced Also the 
same argument applies to the efllcacy of the dihedral 
angle because owing to tho formation and continuity 
of the wings It is impossible to define what part con 
sittutes main piano and what part tall That In fact 
the n lative functions of these membcis are per 
formed by different parts of the wings in accordance 
with tho requirements of the moment 
Lateral stability In the Dunne monoplane U some¬ 
what more difficult to explain but that which la the 
most significant feature In tho doslgn Is unquestion¬ 
ably the fact that the wing formation provides down 
turned wing tips as distinct from tho upturned wing 
tips on such monoplanes as the Handley Page and 
Weiss which are also designed more or less with a 
viow to natural stability U will be noticed of course 
that It Is the leading edge of the Dunne monoplane 
that is turned down whereas In the Handley Page and 
WolRs inonopIaiicH It Is the tralHug edge that Is turned 
up BO that the relative t>OHltioDB of tht leading and 
tl illlng (dg<s 111 all thne machines are Identical On 


angle because the upturned wing offers an Incrsailng 
surface for normal presaure In the goU s wing 
method the remoter down turned wing tip presents 
the more effective surface to the guat and tends to 
counterac t the lift due to the travel of the center of 
pressure on the remainder of the plane It Is. In 
principle little more or less than this idea which was 
tried by the Wright Brothers In some of their early 
gliding experiments Like most things of this kind 
however there is all the difference between the broad^ 
principle and the detail of carrying It Into effect on a 
practical machine It is the detail that makes the 
Dunne monoplane such an original deslgp 
Among the other machines Illustrated herewith the 
Plggott monoplane Is a remarkable example of the 
ultra stream line body for In It the engine pilot and 
passenger are completely Inclosed The Nleuport 
monoplane Is an example of the surfaced frame, which 
may be described as the practical stream line body of 
the moment and the Blackburn monoplane which Is 
an Interesting British built machine is another ex 
ariHile In the same category 


TH« Gradw of Iron Oros In Kolatlon to tK« 
Quostlork of Avallablo Oro SoservosS 

In bU recent paper on Geology and SIconomios** 
Prof J A Kemp discusses the grkde (rlchnass) of 
the several domestic and foreign Iron ores In Its re- 





Indt Ku 1 tit ( )nti )1 and boivc the purpose of steering 
the lua Mn hotl/ ntnlly »nd vertically The prlncl 
ib of sialltity ao 1 it 1 with the Dunne monoplanf 
Is a >in wl it ji li 1 at( 1 ind has to do entirely with 
hfl «p< lal f MtiHttoii t lu wlugB which are genei 
itid on tlu Biifa r ou riiis U not the place 

111 wlkh to g> Int ] t tri 1 tails of this method 

but U ^111 bt IntirtMtin^ t lenn that tho apex of 
tb( (one In altogether In a diffci nt plate being situ 
* Uspribicd (torn thokt 


the other band It will be observed that there Is a very 
material and fundamental dlfferencs In principle be¬ 
tween the two methoda for whereas In prlutlplc the 
upturned trailing edge represents the lateral dihedral 
angle the down turned leading edge represents the 
gulls wing whith Is an aotoptod method of obtaining 
lateral stability In side gusts. The general action Is 
as follows A side gust ordinarily lifts that side of 
the machine against which It first StrtkgSi becai|se of 
the aeroplimo ftotlon of the plaasa oonal^md In tbaty 


lation to the questhm of the world's avalMIfi oft ra* 
serves We quota here tbs pertlfient passages frotfi 
the source mentioned 

**10 egf'ly days and in remota iltugtloni onlg ^ 
rtebsst Iron orea ooUld be mlnod. Macnetltea 
ample In the lamp from the Mlrobdfichg affprtfsd 
od per cent m«wAe iron Bpbenfar 
the Lahd ilauiolfi imdeiMVttr, % 
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scafoycm'MHBiiSMV mmOBurr ns. mw 


' Irt# ttDikor ^rk Um filnu^ 
jl IMiiifk low^^UsImt tbdj* mty b* pwsed ow 
ItNltlMit Ih ifkrptfcAfristttv tb« Urf«r toaturM* 
^ Ift iha AdD(*ood»cks afe now concentrated 
^ and in Indtancei two and one-half to 

i tdlui are eoadeiuiied to one of dfi per cent tenure 
omde ore earrlee 88-35 per cent Durlna the 
yearf of the preaont decade the general average 
of Lilto Superior shlpmonta fell otE about one 
per year—oo that now the soft ores so called 
loofttraat with the hard lump specular of earlier 
range somewhat above CO per cent Alabama 
ip once 46 to 50 now are very uniform at 86 to 37 
^far as the brown hematites are ooncerued which In 
form of lumps crusts pipes etc are distributed 
ooghout ochres and clays the percentage of avail 
J|le Iron In the crude ore la lowest of all We wash 
eight to ten tons of crude In order to get one ton 
of concentrates of saj 40-45 per cent In Iron and 
ui||KeT favorable circumstances may treat much lower 


raw AafeHlUA Soft magnetites In Pennsrlvantap 
widch OB the richer outcrops gave 46 to 60 per oent 
are now dug In verr large amounta with a yield of 43 
If we take the total production of ore in the United 
States and the total production of pig iron we And 
the yield in the large way to be about 50 per cent 
In order to gain some Idea of the comparative 
merits of these figures when set alongside the per 
centages In the ores produced In other lands a few 
cases may be cited Germany in 1007 produced 27 
700 000 tons of ore exported nearly 4 000 000 and Im 
ported 8 500 000 Of the local production three- 
quarters were obtained from Blsass lyothringen and 
I uxemburg whose percentage In Iron ranges between 
30 and 40 and la on the whole not very different from 
Alabama a present percentages of 36-37 Germany a 
imports of course range much al)Ove tbose flgurea 
else the ore could not stand the freight charges from 
mines In such countries as Sweden Spain and Algiers 
Great Britain produced In 1907 approximately 15 


000000 tons, of which about threct<]UArters were the 
sO-oslled Impure carbonates yielding 80-85 per cent 
Iron One-ninth of the total was red hematite at 50-55 
The general average would be aomowhat less than that 
of Alabama Importations of richer ores especially 
from Spain helped to raise the furnace yield 
France In 1908 produced 10 087 000 tons of which 
88 per cent was mined In French Lorraine of the same 
type as the main German supplies The ore ranged 
from 33 to 40 por cent—again not far from the Clinton 
ores of Alabama. Wo arc Jnstlfled therefore In say 
Ing that tho largest part of the output of the next 
Lhreo producing countries of the world Is alwut the 
same as tho lowest grade of lump ore which can bo 
profitably mined under present c ondlttniis In the 
United States When wo OHttinate comparative re¬ 
serves we must realize that lii tho I^ake Superior re¬ 
gion—our greatest produrer—wo pay no attention lo 
(lay to ores which are nevertheless much richer than 
thoB< of Great HrUalu and continental Europe 


A New Life Saving^ Buoy 

THe Miller Luminous Buoy 


Tus frightful loss of human life caused by collisions 
gnd other accidents at sea demonstrates thu Insufflcl 
gney of the apparatus provided for the prevention of 
4egth by drowning The lack of proper means of illu 
Vinatlng or even of Indicating the scene of accident 
Increases the difficulty of giving aid at night Ihe 
recent sinking of the fishing steamer Adolf In the 
Baltic illustrates the consequences of me lack of proper 
life-saving appllaiices. Eleven of the crew escaped 
in a boat and were picked up by a Swedish steamer 
but the remaining ten men although they were pro- 





Pia 1 —A NEW LIFE SAVING BUOY HANGING ON 
THE RATI OF THE SHIP 

vlded witn cork Jackets and floated ho near tho Swed 
Igh vessel that their cries could be heard on board 
were doomed to slow death by drowning because they 
could not be found In the darkness 
How often the cry Man overboard’ is heard and 
how rarely the poor fellow U rescued At night, espe¬ 
cially it U almost impoBBible for the ship to return 
exactly to the spot where the accident occurred Life 
buoys thrown overboard In such cases are seldom 
picked up although the ship has apparently nut moved 


during the night Even If the victim secures a buoy 
the boats sent to rcB(ue him may cruise for hours In 
vain and Anally leave him to perish as It Is Imtios 
Bible to determine his location especially in a heavy 
sea 

Hence a means of Indicating the imsltlon of a drown 
Ing person at night is required The luminous buoys 
which are now In use and which usually consist of 
a cork ring tarrying a cartridge filled with a mixture 
that betomes luminous on contact with water have 
many defects It Is difficult and even dangerous to 
store and handle tho highly Inflammable cartridges 
which often fall at the critical moment in a rough 
sea thi flame cannot be seen by the drowning man to 
whom the bimy Is thrown or by tho trew of the roscu 
ing boat If the cartridge Is attached directly to the 
bnoy the latter may be burnt d or Injured by corroelvt 
gases and If It Is attailied by a llm of any consider 
aide length tho victim may be unable to reach the 
buoy after finding the cartridge 

Capt Miller a retired German naval officer has 
devised a gnutly improvtd luminous buoy the follow 
lug description and inustmtlons of which wo rtpio 
duco from Die Vmtthnu Th(^ essential featurt's whith 
assure the eflU lency of tho device are those Tho 
flame Is raised nearly thne feet abov< the surface of 
the water so that it la visible even In a heavy sea. 
1 ho flame is 12 inches high and produces a light of 
700 to 800 candle power which tun be seen fitni a 
groat distance and which burns three hours Tho 
burner is attached directly to the buoy 

The now llfosaving apparatus (Fig 1) consists of 
a cork ring of 17 Inches interior diameter to whith 
the burner Is attached by a cardan Busponslon so that 
it maintains a vertU*l position despite the vaiylug 
Inclination of the ring tossed by the waves The 
lower end of the burner carrbs a watertight aud air 
tight cartridge filled with calcium phosphide When 


thu buoy is thrown this cartrldko Is slightly torn with 
Lhf lingers or autonmtlcally by a short chain attached 
to the cartridge and the KhlpH rail (i:<lg 1) A few 
stMionda after tho buoy baa atruck the water the hydro¬ 
gen phoHt»hlde which Is generated by the action of 
the entering water on tho calcium phosphide In the 
carton bursts sinxitaiit uusly into flame at thu top of 
the burner (Fig I ) 



1 lie flame prodmes dense smoke as well as an 
lutiiiBo light so that tho now lumtuuus buoy may be 
Used to advantage In tho daytime when it Is much 
more easily loeated than nn ordinary buoy The flame 
Is so high above the wnt» r that tho hi at and smoko 
do not endanger the user of the bony The iffl* lency 
aud (onviDluuc of the appanlns havi bcin deiiKjn 
strated by numerous practical experiments 


lUlES G0VE1N1N6 TIE COMPETITION FOR 
TIE I15.IH FLYINO MACHINE PRIZE 
OFFERED BY MR EDWIN GOULD 

1 A prise Of $16 000 has been offered by Mr 
fOdwiu Gould for the most perfect and practicable 
heavier tban-alr flying machine designed and demon 
strated In this country and equipped with two or 
tnon# complete power plants (separate motors and 
propeHers) so connected that any power plant may 
bo operated Independently or that they may l>e used 
together 

CONDITIONS OF ENTRY 

2 Oompetltors for the prise must file with tho 
Contest Oommlttoe complete drawings and spociflca 
iioHR of their machines, In which the arrangement of 

englnea and propellers Is clearly shown with tho 
mechonhini tor throwing Into or out of gear one or all 
of the engines and propellers Such entry should bo 
addresied to the Contest Committee of the Oouit)- 

___ AJirtocaw Prise 861 Broadway Now York 

pRy npeh eonteatont in fortnaU/ entering bis raa 
(^htne mhst Imecify its tyt>e (monoplane biplane 
hellppptor eto), gltn lu prinoihal dtmensioiis tho 
Bttmhsr and sires of its motors and propellers Its 
hprse^^owef fMel-c»rify4ng espwtty and the nature of 
it* S^I^Bg «&d etmtyoUlhg levleea 

toast hs Mceived St the office of the 
Ai^tot^Atr en or hetore June 1st 1611 
Utte htose Itihr iUt ldll« vUi toltowlng 


days At least two machines must bo c ntered lu tiie 
contest or the prize will not bo awarded 

CONTEST COMMIiTLL 

4 Tho committee will consist of a represcuUitlvp 
of the SciRNrino Amkbican a nH»r( b( ntativc of tho 
Aero Club of America and the repicHcmtatlvo of eumci 
technical Institute This (ommittcc aball piss upon 
tho pmcticablllly and efficiency of all the inachhus 
ontored In competltton and they shall iIsp act os 
Judges in determining which machine has mado the 
best flights and compiled with the leasts upon which 
the winning of the prize is conditional The decision 
of this committee shall be final 

CXJNDITIONS OF THF TEST 

5 Before making a flight each contestant or his 
agent must prove to the satlatectton of the (.ontost 
(x}mmlttee that he is ablw to drive each (nginc and 
prcn)ell®r Independently of the other or othc rs and 
that ho is able to couple up all engines and propcllors 
and drive them In unison No machine will be al 
lowed to compote unless It can fulfill these require- 
menls to the satisfaction of the Contest tommlttee 
Tho prlre shall not be awarded unless tho competitor 
ran deraonatrate that he is able to drive his machine 
In a continuous flight over a designated course and 
for a period of at least one hour he must run with one 
of hii power plants disconnected also ho must drive 
his engines during said flight alternately and to¬ 
gether Recording tachometeri attached to the motora 
can probably bo used to prove Buch pertormanco. 


In tho Judging of the pc rformaiRcs of the various 
nimhlnoM tin questions of stability msi of control 
and safety wlM also \ k . taken into c onsldnral ion l»y 
the JiidgiH The maclitiu best fulllMiiiK tin sc (on 
dltlouH Hhall 1m awarded the prize 

C All hnavir r than air machlms (»f my t)iM 
evci - B( ropJuncH hfMcoptrrs oi iiKhoptera ttt — 
slmll bo entitled to compete for the prise but all ma- 
tbincH carrying a balloon or gae-contalalng envelope 
for purpoaes of aupnort ara ogcludefl from the com 
I»etitioP, ^ 

7 Uka fliiAto P« toftfla totoer reasonable con 

dltions of wgatbbr irtiM at their dlscrc 

tlon order the flighu to begin a^ any time they may 
scc^ fli provided they consider the weather oondltions 
Hufficlcntly favorable 

8 No entry fci will be charged but the contestant 
must iHiy for the transportation of his machlnn to and 
from the field of trial 

) The place of holding the trial shall Im dc»- 
termlned by the Contest tomiultUt and the location 
of such place of trial shall l)e announced on or about 
June l8t 1911 


Bton* OompositioD for acchltsctural omamtnU — 
nisaolve H parts of ghie and I part of gum arable In 
IJ parts of water and heat the Hotutlon to the boiling 
point During boiling stir In 12 parts of paper pulp 
Mix the whoe with washed chalk Press the paste 
Into we)I-olkd molds allow It to dry Whtn bard 
soak It with hot lineood oU 
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SOBNTnV AHOIteAH SUI9tJi«^ 

Diesel Marine Engles'" 

A Kesume of Recent Performances 

By Herr XH SaeuberlicH of Osterhols-ScHermbecK 


S N » tb days of thn old ow press re Hteam en 
Kinee 1 e e has boon no llitio when marine propul 
»lon attra ted more atte tlon than to day In the 
pla e f tl 0 highly devpl ped steam engine the ef 
flclency f whl h it appears Impowlble further to In 
reas he O hh engine Is now making lU way for 
ma I I n OB H It Is at the present moment tho 
OH lerfo t ol e glno According to recent oxperl 


will like that of the large gas engine follow the ex 
ample set In steam engine conatmotion 
The prejudice agalnat Diesel motors which atlll 
exists In shlpbilldlng circles has to a great extent 
broken down and recently It has become clear that 
various shipyards are In the position to build Diesel 
engines free from faults and reliable In working 
even with U eir present equipment 



Fg 1 ^00 IIOR8B-POWER RBVKHSINO llhbEb ENOINL 1 IHiu IRFRUHB 


th th 1 eat efll eu< y am nte t from 33 to 35 
per cent against 23 per 'ent wl h gis ngines and 13 
per cent with the host superheated steam engines 
Ihls arls s fron U e direct burning of the f el In tho 
cylinder by whl 1 means perfect combustion is at 
talned 

In Its nanufoK ture tho Diesel engine Is known to 
d nand great rare In the rhol e of o a orlals for 
most of Its parts B t In view of the i resent lay 
knowledge with regard to metals and tho ease with 
wM h ev ry srrt of I Igh lass and suitable ma e lal 
sporlally adapted for Its p rpose can be ol talned and 
above all In coneoquon e of the vast s rides made n 
mat line tool man fa t r there is no particular dif 
fle Ity In t rnlng o t Dl s 1 engines 

The large Diesel motor Is very similar in Us con 
structlon to the steam engine and Its development 

•Abstract tmn«lo Ion bv THr Bnffincer liondon) from a 
arwr read before the Schlffbantechnlscben Qeee achaf a d 
I hJ abed In the Joam I of the 8oc cty y J lus BprIng 
n 1 n 


Hither o the Dl s 1 nglne has be n ma lo almost 
X 1 Hive y alngle t ng As a rule the fo r str k 
y e method has been led b t rei'ontly the two 
Strok yclo has omo into prominence Tho efforts 
I 7 tl Dies 1 engine for quite large ndertak 
Ings ind finally for tho propulsion of largo vessels 
have K V n a lm| se o t! e mploymont of doub e 
a ng eng nes Ik h on the fo r stroke and two 
Strok yc 8 In leed s ch progress has already been 

na le that ultln ate complete suocese cannot \h 
doubted and leading ship wners having recognize 1 
I o gr a val 0 of Internal con b stlon engines are 
alrea ly n y one approaching the shtpbul ders wl h 
tl elr orders 

The nsr orlanwco fronted with tho task of 
giving to he Dl ael engine h rollabllltv In working 
a 1 at a Ity fo naneuverlng which dieting Isb the 
mn c steam ng ne and further In conBoqucnce of 
ho o In *1 le rease In holler pan to fl 1 gear 
8 n p e e gh n 1 ai dllng and malntenancR to s it 




F a 2 BNQIKBIS OF THB FRBElOHfl 


the rough roquiremeDts of a slilp a auxUlarieee 
The advantage! of the Dleoel engine for maiij 
purposes as compared with the steam engine dll 
according to the type of ship and the else of 
oquipmeDt hut In general the following are amo 
the moat notable The gain In useful space by till 
reduction of holler plant and small sUe of the 
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SOENTIPIC AMERICAN SUPPLEMENT No. 1846 


BK | tiWmuMd capdbetty due to the email weight 
ptagt and the fuel utmost uUlisation 
othsrwlee Umtted ueeCol speoe taken tor fuel 
gain In time and economy of wages due 
WP and easier hunkering and also to decrease 
trimming quicker starting of the engine re* 
utd easier management personal and space 
by reduction of the number of the stokers 
oost of fuel cooler engine rooms resulting 
Increased mechanical capacity of the per 
9speclally In hot climates the possibility of 
more fuel, and therefore enlarged field of 

LO introduction of Diesel marine engines alst 
If^Tolvea the solution of recent economic and construe 
e>»*i problems of which the chief are the follow 
lj|g (1) The lack of aultable fuel in many harbors 
(i) the lack of steam for actuating the auxiliary en 
g^es on deck and In the engine room as well as for 
biatlnf 

Tlte engines here dealt with are the first marine 
meael engines built aooordlng to special design and 
m Into service by a shipyard on the North Sea-- 
Jl Prerichs A Co in Osterholz-Scbarmbeck and Elns 
#arden—and they form another lli k In the unceasing 
progressive development of the marine Diesel en 


The vessel In external appearance Is like a steam 
tug since hhe has a funnel for arrylng off the gases 
With a length of 18 meters she has a very spacious 
engine room On deck near the pilot bouse and other 
deck erections is a targe cabin affording room for 
twenty people The existence of this roomy accom 
modatlon Is due to the omission of boiler and coal 
bunker apace The motor Fig 1 ts a reversing 
four-cylinder four ycle engine direct coupled to the 


I r of the cyJiude s h 1 the movable parts should b* 

1 ulted as far as possible 

To start a four cycle motor In any position at least 
six cylln lers aro required if the usual method Is 
adopted It was however desired to limit the nnm 
b(*r to four cylinders and a way was found by mak 
It g use of the com; reasor direct coupled to the motor 
This compreasor Is of npeclal design and Is provided 
with a gear which makes It possible to use it as a 

otlve cylln ler driven by the air from the receivers 
when the engine y I In lers are not In a position to 
s art 

It was further required that the cost of the plant 
should be reduced to the lowest possible amount To 
this point of view the constructor cannot pay too 
much attention since the cost of Diesel engines until 
tl e most recent times has always been comparatively 
speaking very high The base plate of the motor Is 
made o t of cast Iron and 1 one piece It U closed 
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hi 4—THE SERVICE BOAT FRBRK HS 


glne Tl y are (l the dir^^t reversing (oir cylinder 
Diesel engli e of a maxi effe tlve 2 0 horse¬ 

power will ir revolutions per minute flttel to the 
servlr boat rrerlths built by the above-named 
firm (2) the 90 effe Mve horse^wwar two-cylinder 
roarine Diesel engine an I reversing gear f r driving 
the I erring I gger Pwersand which Is employe 1 
by the Broke Herring Mshlng Compa y In Brake 
The flervi Boa/ Fr ri fis This sorvlco boat Is 
a single-screw vossel built a cording to U e rules of 
the Cerman I loyd for smaU casting traders and has 

rt - ■ ^ 
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propeller shaft at 360 revolutions It develops 200 
effertlvo horse pow r meaH red ou the fly whe aud 
gives the ship a maximum steed of aboit 10 knots 
Ha weight is abo it 10 000 kilogrammes 
The reversing gear Is act ated ly comprensed air 
ab ndance of which Is available which m ves th 
1 orlsontal cam shaft ndwlse thus bringing a s ond 
set of < ams Into action Starting can bo made 
q kly and safely and can even bo effec mI in one 
se n 1 By a special arrangement of tie conpressor 
perfect certainty Is guarant ed with regard to th#> 
starting of the engine in cither dlrwUon even in tho 
evont of the motor stopping on the deal center Ih 
valve gear of the motor Is I e si nplest imaginable 
A1 the necessary mo^eneits ail arrangements are 
oroblned in a slngl mechn Isn l^or tho e tir 
ai li ilatlon Incl ding the regulati n of tho mot r 
f r high or slow speed all hat is required Is a sin 
gle lever which for coi v leiico is rteslgne 1 as a 
hand wl eel 

The cooling water p raps an I Ten/ pu n.p« are 
1 riven by the engine crank shaft by nn ove h ing 
oral k and are—see Fig 3 iflxel to tb ro mo 
base plate 

Tho h t exlaust gases are ooled wi h water on 
fl eir discharge from the cylln ler in a do 11 walled 
1 a ber After th I union I a collecting j ipe ih y 
are conducted Into a large conlenser which a s the 
part of a silencer Fron there th exhaust pipe teals 
into the fund where the exhaust gases pass Into th 
air 

The T ens pump provides cooling water for the ex 
ha ist The compressed air which Is required for 
maneuvering Is general I by th© motor Us If by n ana 





> —CYl INDER CX>VFH 


been In use since the spring of 1910 She serves for 
the special purpose of comm mlratlot between the 
shipyard in Elnswarden and the opposite bank of the 
Wesei but etpeclaBy for towing For this purpose 
«hh Is equipped with a strong towing gear The tow 
tug power gmoopts to about 2 000 kilogrammes mess- 
ur«d on the rope. The hisl employed is the so-called 
|as-oll 1600 kilogrammes of which are provided in two 
tanks under the osbin donblo this quantity could 
hoffe'veri have beep oonvenienUy carried These 
lyOOO kflotrkibmet permit of a voyage of W aea miles 
11^ khotA h dtetkape wkldt oetrwpoBds to abott 
Ite tmi to Himlmrg aad 


of a two stage ompressor which constitutes as It 
were the fifth cylinder of the motor U is received 
In six large re<elvers—Fig 4—^wbloh are pla el 
along the side of the engine room and made fast to 
the shipB side where they take up little room 
Further a smaller air receiver is also arranged on 
the port side. From It the air for th© Injection of 
the fuel Into tho cylinder and for reversing Is taken 
The six large receivers serve only for starting I he 
atr used for starting Is during tho voyage grad ally 
restored again from the small supply tank In the 
oosstructlon of the motor the utmost sinvplJclty was 
peught, and It wag etpeelally demanded that the nnm 


r a a I tie sopurate rai k jlts are con 
n Cl 1 M low by I ani els bo that the lubricating oil 
can fl w to ono end The i aiu bearings Fig 1— 
aro re ogniral le us on tl © whole similar to the 
us al ypo in el Ip nstr^ tlon the lower brass Is 
rounded an I therefore e sy to remove the upper on 
the contra y Is sq ared A plate of Si© i ©ns Martin 
steel takes tb pla o of the bearing cap 
Tho general form of Ih standards will bo gathered 
fr n Fig 5 It will b« seen that great are has been 
taken to avoid sharp comers and sudden changes of 
form Th© whole piece Is a single Iron casting Tho 
lower part Is semt-cyllndiical above an 1 the ends of 
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It are dormd Tin two walli are splayed outward to 
t Imsf and pl( rt t d t>y largo olllpth al openings 
1 hf jylliidir liners fit tht casting as shown and the 
wat^r Jtttk t Is k«pt tight by a calked leaden ring 
All tht jatktts are In ctiuununicatlou with each other 
Iiv thn iiasHngfs shown In the drawing Round clean 
iiig hobs are provided In each ja(ket Between the 
foinpifHsor and the udjacept cylinder a square box Is 
formul In the <a9ting which constitutes an inter 
looltr for the compressor Thi hrackels which sup 
port the valve shaft are kIho tast on The thickness 
of tin cnstinK Is throughout about 20 mllllmeton) 

The rylindc r (over 1 b the largest and heaviest cast 
Ing In tlio engine and on it are collected all the prln 
ilpal valves—(lie suction valve the exhaust valve 
the starting valve and the fuel valve All these 
parts have to be got Into a constricted area little 
l)lRg( r than the piston dlamnior and yet to avoid 
iiiuMjual thicknesses of metal reasonable spares roust 
be left betwwn the mparate parts This arrangement 
la hIho UMPHsaty lo Insure equal cooling and to avoid 


stresses being set np br anoqual heating. Further* 
m re an exceed Ingly feonnd oMtlHf !■ abaolntelj 
sentittl particularly at the JolnU and valve (acea, 
and at those surfaces sabjeeted to the high internal 
pressure In the cylinder or connected with the hl|di 
pressure sir eupply 

To carry out all these reqalrements however, pre 
sented little dlfflculty As mey be seen from the en 
graving Fig B tbo suction and exhaust bends aro 
separated from the two tubes or passages which take 
the starting and fuel valves The exhaust bend is 
entirely surrounded by water and is of such a shape 
as to give an easy flow to the gases The exhaust 
and admission valve seat direct on the cover for in 
no other way was it possible to bring them so close 
together It may be objected to this arrangement 
that dismantling Is far more dlffkult than when 
separate valve cxiges are employed as It Involves the 
removal of the whole (yllndor cover but In an en 
glne of this sire no trouble In this direction has been 
experienced The only real objection Is that the part 


«{ t]M yhM itMtM ttf <U| iMrtr iSiiiWWr 

ooohMt, but t» «aid 4 « Ihfo fUKolHiB tl|» Mrim 

tbo >|todto la pratactad fba 

pact of the hot ^se% Ia the caae of^ larf^ vuN 
the einp]or>&«Bt of a Maor iSr o^ eourwr r*eoxbinm||l 
(n order to maks the cooting as ^foetive at 
the walls art made only 13 miUlmettr* thick. » 
From the foundjryman s point of vUw fbe 
of the cover presents now no difSotiHy* but before |kl 
beat mixture was found a oonslderable number VOT 
tried In the tests the Tact that only the oloseet m 
densest blends should be employed was disregnrdtt 
and it was proved that the beat results were obta^im 
with the iron in ordinary use for steam engine oylM 
ders All that Is required is to use special care d« 
Ing casting and to keep the liquid Iron after the tnM 
Is full in constant motion by means of a pump, ^ 
make sure that the mold is completely filled and ^ 
Iron homogeneous * 

(To be continued ) 


The Two-point System Ignition 

Merits of tHe ScKeme Outlined 


A lArr <»n Ignltlnii and Ignition methods given by 
Itogf r B Whitman of the Bosth Magneto Company 
not longKJiKf hi fore lie Long Island Automobile Club 
d<\ploptd the mi rlts clalmtd for the two point sys 
U m Mr Whitman d(alt with the details of Ignition 
and Us method Ills paper Is given almost In Its en 
(Irety below 

The stat* of perfet lion of the present day Internal 
romlmstton fuglne has not betm reached without deep 
stud> and lnv» stigatlon In the course of which It has 
been r< all zed that Ignition has vastly more to do with 
efflolem y than was at first believed 
The early conception of Ignition was the produc 
tlon of a Bi>ark some time toward the end of the com 
preaslon stroke and If this spark wbls Ruccessful In 
Igniting the mixture that was all that was desired 
Iho character of the spark the arfuracy of Its pro 
diKtlon or the exaclness of Its timing wt ro points 
that wer( disregarded b> the designer beiause ho 
did not understand that those had any Inarlng on tht 
])owfr output or on the fuel consumption of the 
f ngine 

The modern designer takes nn entirely different 
view of the subject however and If may be of In 
teresf to outlliu the problem as It Is now understood 
To appreclaU the flru points of Ignition as they 
an understood today the engine must b*' considered 
In Its true light as a heat engine pure and simple 
The mixture that Is drawn into the cylinder dur 
Ing the inlet stroke represents a certain heat value 
and the efll< lency of the engine depends upon th 
manner in which this heat Is applied to the expansion 
of the gases Any condition by which some of this 
h(^t Is lost or by whUh It Is not applied dlnctly Ui 
the fort lug of the piston outward on the power 
stioke will nduce tnglne tfllclency 

The first step In the securing of efih lency will be 
to study the poInU at which hmses of boat may oc 
(iir and to adopt meana b> which theac h>aHi.a may h* 
prev( nted 

The Lhargp of mixture represents a certain heat 
vahie and hns a certain maximum pressure To ex 
< rt the greatest possible proportion of this pressure 
against the piston each parth le of mixture should he 
made tOf ij(V6 up Us heat at the Instant when the 
it the end of t^e compression stroke and 
to notward ott'tM power gtmke 
I T* WK ft kff 
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No existing Ignition '(vstein will permit the Ig 
nitmti of nil of tht partldea mixture at the some 
In^^lant Ilm svstem in ns* therefore permits Ig 
nUlon of llu mixture at one or two points from which 
Jlie Minn Is expfotod to (ommnnlcate Itself to the 
iirniinlnv. mUlure particles 

In a perffct inlxtnre each particle of gasoline 
V ipitr will be hurrounded by the particles of air neces 
sarv for i< mbiisM m and to Ignite the mixture It will 
bt noccMiaary to raUt the temperature of these parti 
cles to tin point a which the chemical change known 
as combustion will oc(ur 

tinder usual motor condltluns the heat developed 
by the eloctrlc s mt^k Is dopended upon to raise the 
temiicrature of certain of these particles to the point 
at which they win ignite, and the flame thus atartefi 


la comm imitated to the partlclee of the mixture Im 
mediate ly surrounding It this being propagated 
throughout the ontire charge 

To our sense, a the spread of the fiamo from the 
rmlnt of Ignition Is Instantaneous but in comparison 
with the speed al which a gasoline engines operates 
the time required la very considerable and must bo 
taken Into consideration Thus there enters Into our 
c^alculatlons tho period of time that must elapse ho< 
tween the Instant at which Ignition occurs and the 
InHtant at which the entire charge will be loflamed 

Wo desire to apply to the piston the greatest pres¬ 
sure pOBslblo and obviously the greatest possible 
proKsure will be produced at the Instant when com 
bust Ion Ifl eoinplete At this Instant therefore the 
piston Rhould be at the top of its stroke We must 
not overlook tho fact howevur that some pressure is 
produced at the instant when Ignition occurs and that 
this pressure will bo constantly Im reaslng as com 
bust Ion spreads If combustion Is to be complete 
when the piston is at it* top point it is clear that 
ignition must (Xcur while the piston is still moving 
upward on the comprossion stroke For the lost por 
tion of Its stroke the plson will therefore be sub¬ 
jected to this pressure which is rising to maximum 
and by which the piston will tend to be driven baik 
ward at the same time the momentum of the fly 
wheel la urging the piston upward Some of fh( 
power of tho engine will thus be required to force 
tho piston upward and in this la found one of the 
most serious of the losses In engine effltlency If 
the engine is going at a sufflfiGnt speed the mo- 
menium of the flywheel will force the piston against 
the pressure in the combustion spare to top center 
but the result of tho confliiUng preasurfs will be 
shown In abnormal wear of the wrist pin crank pin 
and main bearings 

You have all bad experience with a back Are when 
(ranking an engine and know that U la the produc 
tlon of maximum pressure in the combustion space 
before tbe piston reaches the top of its stroke th^a 
result being that the engine starts to run backward 
This same condition Id a lesser rtegne exist In a run 
ning engine under the normal condition of Ignition 
fiecurring before top center 

The charge of mixture represents a certain heat 
value and can be made to exert a certain definite 
pressure upon the piston To get the best possible 
MaUs all of this pressure should be exerted against 
piston when the latter is at the top of tu stroke 
tf some of the pressure Is exerted before the top ren 
ter is reached lees pressure will of course remain 
to act on the piston during the power stroke This 
entails a double loss for not only is the rotation of 
the crank shaft somewhat retarded but the maximum 
pressure developed at top center Is reduced The ef 
foci is shown In an Increase in the consumption of 
fuel and In a reduction of the power output 

Another loss that results from ignition earlier in 
the stroke Is due to the absorption of heat by the 
rvllnder walla the surfaces being of metal are nai 
ural conductors of heat and of course the longer the 
ported during which tho flame is In c^tatt with 
these surfaces the greater will be the heat absorbed 
and wasted In this manner 

Tho obvioas way to reduce loss of power from 
these causes is to produce ignitlop^ as late in the 
stroke as poagible but In this we are limited by the 
neceaaity fpr hsvlng combusthm cbmidete gt top^ 
center 

Tiw MMdr win tt ww to w M |» kulMi ifUttM at 


much as pneslble or In other words to reduce tho 
time noiossary for the propagation of the flame 
throughout the mixture 

One of the most Important factors In this is the 
loiatlon of the spark plug which should be so placed 
that the distances through which the flame must bo 
spread are as short as possible If for instance tbe 
plug 1 h located in the inlet valve cap the distance 
through which the flame must spread will be praett 
cally maximum and the operation will require more 
time than would be necessary if the spark plug were 
'orated In the cylinder head Furthermore the plug 
should be located that its points are actually plunged 
In tho mixture and not set in a cavity or pocket En 
gines are occasionally seen with valve caps that are 
solid and possibly an Inch thick If a standard phig 
la sert'wed Into such a cap the spark points will be 
found some distance up the hole the spark will Ig 
nito the mixture which Is in the hole and some lit 
tie time will be required for the flame to spread down 
to the hole and to be coramiinlcated to the mixture 

Such a construction will require considerably 
more advance of the spark than would be necessary 
If the spark points were in direct contact with tbe 
charge 

TbP Hlze of the Ignition spark is also a factor that 
determines the time required for combustion The 
ideal Ignition spark should be a msss of flame with 
ns large a surfac^^ as possible for this will result In 
the ignition of a large number of mixture particles. 
It should be understood tliat the spark must come 
into attnal contact with the mixture particles In 
order to Ignite them and if th© spark is thin it will 
be quite possible for It to pass through a throttled 
mixture without actually coming into contact with 
any of the particles With a spark that Is in the na 
ture of a flame this cannot take place A large 
spark not only insures ignition but makes combus¬ 
tion more rapid for combustion will certainly be 
more rapid If for instance a hundred mixture partt 
cles are ignited by the spark instesd of but one 

Following along this line brings us to tbe propo¬ 
sition that It might be better to Ignite tbe mlxtere at 
two widely separated points instead of at but one 
on the theory that this will reduce the time necessary 
for the propagation of tbe flame 

If a epark plug Is placed in the inlet and a second 
one in the exhaust valve and sparks are caused to 
occur at these plugs at the same instant the tUps 
required for the spread of the flame throughout the 
wliole charge will be much lew than would be neces¬ 
sary were the flame to priglngte at one side and be 
required to spread across the entire width of tbs 
combustion space 

This has been tbeoretieally admitted for a topi 
time but the diflkmlty in its practical appUcalkm lay 
In the securing of apparatus that would permit tbs 
production of two sparks at absolotaty the same In 
slant 

IgnltlPn sfiparatus of this character baa nouf bflM 
perfected however with results that ve saUhfacflsri 
from every pdfiit of view It may bs at tht b4 


ginning that It ts essenUal to locate the i^rk 
properly If thd two are set side by eh|e Ih Ih 


let valve cap^ for ingtanea there be ao. gelh 
tMvmh tile hh Of two spark IfoUKm tm «l^ 
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Sot opcnrtton elOt«r wiOi ott« 
t#o TM iTM A four-cjllnder 

bON by 4%>ineh itrotn «Bd vu con 
AA eWrlQ dyiwmonieter that made It pot¬ 
to Mto the power oatput very accurately 
eiatle apArtt ignition the maximum output 
IkOrae^wer wan reached with an Ignition ad 
I of 46 degree*, with two-apark Ignition the 
OOtput of S4 horse- power wa* obtained with 
Svaiiee of but 18 degree* and a maximum output 
horse-power was obtained with an advance of 
degree** In other word* the maximum power 
put poeslhle with single spark ignition was 
tikiated by two-spark ignition at considprably lee* 
ifia one-halt the advance while with two-epark !g 
gjpon It was possible to increase the maximum 
' pj^er output by 16 per cent 

jLt first sight It seems somewhat extraordinary to 
o^m that the power output of an engine will be in 
ordMdd 16 or more per cent by producing Ignition 
^two points In the cylinder Instead of at but onn 
the line of reasoning that we have followed 
kee ft clear that the gain Is due to the preventing 
piOese* that follow early Ignition 
be two-epark Ignition system has been used on 
4|kdng cars since laet fall the Vanderbilt race mark 
Its first appearance on Amerlonn roads In that 
Dawson s Marmon car was equipped with a 
ch magneto of the two-spark ignition type and 
one who saw It run could fall to be impressed 
fits Its extreme speed and Its extraordinary ability 
4> pick up after a slowdown 

f All cars entered In races subsequent to the Van 
4efhllt have been equipped with two-spark Ignition 
^d to get down to actual results It may bo said that 
4he Marmon and Lozier oars showed an actual in 
'Isrease In speed of from four to five miles an hour on 
Changing from single to two^park Igttton (Bosch ) 
This system unquestionably marks the greatCRt Im 
provement that has been made in engine operation 
for a nnmber of years past The magneto ItHcir U of 
great slnrplIcUy for It 1* Identical with the ordinary 
magneto except that a second distributer is provided 
In the magneto of the Independent type one end of 
the armature winding Is grounded on the armature 
core and the current after passing through the spark 
plugs return* to the grounded end through the metal 
of the engine and magneto Tn the two spark mag 
neto this end of the winding Instead of being 
grounded on the armature core Is carried out through 
the distributer and grounded on the engine through 
the second spark plug The circuit therefore consists 
of the armature winding one distributer one spark 
plug to engine ground to the metal of the engine 
and thence to the armature winding by the second 
spark plug and second distributer 
Not the least advantage of this system Is Us great 
reliability for one plug may become fouled without 
Interfering In the slightest with the operation of the 
other It ha* further been many times demonstrated 
that oil has far less effe<.t on this system than it has 
on a single plug system and that overolllng that 
would put a single w>8rk magneto completely out of 
buslnees will not Interfere tn the slightest with the 
perfection of the operation of two-spark Ignition 
We have seen the necessity for causing Ignition to 
occur as late a* possible In the stroke and it follows 
that we must use ignition apparatus that will pro¬ 
duce the spark at exactly thl* point and at no other 
If the apparatus aelected doe* not produce this re¬ 


sult, and If It permits the spark to occur a little 
earlier on one stroke and a little later on another the 
result will be an unsteadlne** In the operation of tho 
engine a reduction In power output and an Increase 
in gasoline consumption 

Any one who has had experience with an auto¬ 
mobile know* that the engine will run more steadily 
and more powerfully on a high tension magneto than 
It will on a battery and coil system hut the reason 
for this la not always understood It lies largely In 
the fact that the magneto produces a spark absolutely 
accurately and without variation while with tho 
coll and battery system the point at whlbh the spark 
will occur will vary considerably 
The buttery timer will make contact definitely and 
at the proper Instant but this does not mean that tho 
spark Is produced accordingly 

Bpou the closing of the battery circuit by the timer 
the battery current is permitted to fiow through tho 
primary winding of the coll with tho result that the 
core becomes magnetized Tho effect of this Is to draw 
the vibrator blade away from Us contwt and thus to 
break the battery circuit the consequent collapse of 
the magnetic field causing the Induction of a high 
tension current In the secondary winding It Is this 
current that furnishes the spark 

[t Is seen that the elcotrh oiirront Is required to do 
certain work between the closing of the circuit bv 
tho timer and the production of the spark at tho 
plug and tho lack of accuraty In the system lies In 
the fort that the current does not always consume 
the same time In performing those functions 
This can be demonstrated on apparatus that con 
sists of a shaft that may be driven at variable speed 
by an electric motor This shaft carries a pointer 
that travels around the Innor side of a graduated 
ring One end of tho shaft carrlee a battery timer 
while the other end drives a high tension magneto 
the magneto armature and the timer revolving at the 
same speed 

Tho circuit la so arranged that the spark produced 
by tho magneto or by the coll may be caused to pass 
between the moving pointer and the graduated ring 
Turning the apparatus slowly by hand with tho 
magneto thrown Into the circuit will show that the 
spark Is produced at the zero point of the gradua 
tion By throwing In the electric motor the^speed 
may be Increased to anything up to about 1 ''00 revo- 
liillons a minute and It will be seen that the mag 
neto spark Invariably occurs at the same point 
In other words tho point In the rotation of the 
shaft at which the magneto spark occurs Is not af 
focted by the speed 

As the speed Increase* the Igniting ability of the 
spark evidently Increases for its sire tan be seen 
Increase until at 1 BOO rovcilutlon a minute It cn 
dures for about ^0 degrees of rotation 
Throwing the magneto out of circuit and cutting In 
the battery we will again turn the apparatus slowlv 
by hand The first battery spark will be seen to 
appear at the zero point and at low speed there Is an 
apparent sheet of fiame for the entire 40 degrees dur 
Ing which the timer Is making contact 
Running the speed up slightly we will see that this 
sheet of flame Is broken up Into a series of single 
sparks which occur very closely togelher Throw 
Ing In the electric motor we will see that at 500 
rt volutions a minute the dlstame between the sue 
cesalve sparks Is Increased very considerably 
Bach of the** sparks corresponds to a single move 


ment of the vibrator during which the battery circuit 
through the primary winding of the toll Is broken 

We will SCO another interesting thing which la that 
thv first spark no longer occurs at the zt ro point but 
some degrees after U On Inerefialng the speed to 
1 000 and then to 1 TOO revolutions wc will finally find 
that during the 40 degrees when the timer U mak 
ing (ontar t only two sparks at p produced whl( h 
means of course that during that |)erlod of time the 
vibrator has had time to move but twice 

Thf vibrator will make a certain number of vibra 
tlons a second say ^On if ihc timer holds its circuit 
flosed for one smond there will of course bo ^00 
Bjiarks produced at tho pointer If on the other 
hand the timer holds the tirmll dost I for but 
1/100 of a 8 cond lh#ro will bt time f ►r but three 
movennnts of the vibrator and in conHoqntmp only 
throe sparks will bt pridu pd kurtlermorp th 
flrbt spark lustpad of o irrlng at tlip zero jmlnt 
now app ftrs some 20 or 2 legnps afterward and we 
immediately rwogiilze this lag as repr scntlng th 
time reqiilrfd for the eUxtrlc current to perform Us 
various functions between the Instjuit when the 
timer closes the circuit and the Instant when the 
Hpark appears 

Thf delay In the production of the spark maj be 
corrected by moving tho timer so that contm t Is 
made some little t Imt before the spark Is ar tiially 
rwiulred Tlie lag due to the work that the electric 
current must perform Is thus overcome mocbanlcally 
by moving tho timer 

Tho moving of the tlnipr however doe* not cor 
root 11 k shifting In th# i osltlon of the spark and 
this cannot be (orr<ct(d by onv means that could bo 
uflo 1 on an automobile 

If the spark Is observed It will 1 h seen that It does 
not always occur HI the same iwlnt but varies con 
sldfrablv the total variation being S or 10 degrees 

At the Instant win n the timer doses the circuit 
lh( Vibrator (on tact miy also le clwel but on the 
oth* r hand the vlbrstnr contact may be open the 
blade not having come to nut f/oni the movem(nt 
(austd b> tho previous closing of the circuit A 
slight variation in tin voltage of the battery will 
also f lUHP a difference for tho lower the voltage the 
less able will the primary current lie to fore* Itself 
thiough the winding of tho coll 

Thf oil offers n^slstanto of cn irse and It takes 
certain elect! leal pre*i«ure to ov rcome It To over 
como It more rapidly the pressme must be Imroasfd 
or In other words the voltagf In the halt tv must be 
raised 

if we f )uld rhang the voltage of the batttrv fo 
(ornHp>nl with every change In the speed of the «u 
gin we might get better reenlts but we would still 
n» 1 a vibrator blade that wc (‘oul 1 bt sure would 
be In a tu il and good contad every time the timer 
doses the drcult rurthennore we would find It 
neceasary fo assure ourselves th^t the circuit was 
adtially closed at the timer for when the timer con 
tvets are coveiod with grease or dirt tho circuit will 
not l>e actually clos d until the moving port of the 
tlmoi Is half way miosa tho timer jontads 

The thner that Is used with the tfsting apparatus 
Is operating uihIpi i»erfpct cnnditl ms and the con 
tacts are clean and uncorroded This Is not often tho 
cnsi with the timers that are used on automobiles 
an I eonsp(iuentIv thi results of the use of such ap 
paratiis on to hj tomoblle are far worse than arc 
here Indicated 


Som« Unaolved Problem* in Eleotro-PlatlnA* 
By OcottoR B Hooaboom 

A* I* well known electroplating wa* the beginning 
ot th* BCience of electrochemistry but it haa lingered 
by the wayalde and been neglected a* a science and 
iMay the unsolved problems are many 
^ Klectroplatlng has been looked upon more as a trade 
than a aclence and tt la only during recent year* that 
mnob study bas been gtvMi to It by scientists and that 
attention has been directed more to the electrolytic 
refiotng tit metahi than to tho deposition of metsi 
(hr deporattve purposes The solutions published by 
Roselsor tn 1864 have been improved upon but lit 
do sad tho*o who l»Te published treatise* upon the 
lubjoet ofton glTc Only a repetition of hi* formul® 
Kihkal^dsMnff^ *• invented by Dr I Adam* Is prob- 
ibly the only mmopUea. 

Tho field t* hroad, but its development haa been 
left to tho praettoal folded only by rule of tho 
An dpdtroehmnlat In the ptatmg room of a 
theitofy fa ad nn thht It probably can be said with 
^nt lear of that they esn be counted on 

Wad* TV «<>-daT fa mutual 

tffiHrtof mm sad deveiopinf 
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which he cannot duplicate—the eWtrochemIst creat 
Ing solutions that ar* not a commercial success 
So many phenomena have been encountered 
that to Include the perplexing problems would noccs 
sitate a history of nearly every known solution and 
finish The varying of the temperature and the elao* 
trie current often proves a stumbling block and 
these conditions cannot always be controlled There 
Is a vast difference between producing a homogeneous 
deposit at a minimum coat from a solution where th 
amount of (athode surface Is being changed every 
twenty minutes and a solution In which tho amount 
of cathode surface Is always the same and the rapid 
deposit of the metal Is more desired than a deposit 
that can be easily burnished Such would bo the dif 
ferenca, for inatanoo between tho surface of a shiet 
of electrolytic copper and that of a cast load and anti 
mony electrolier with Its deep reliefs and where u 
ooarae crystalline stnicture would destroy 
beauty In tbe discussion of electroplating prob¬ 
lem* It mu*t be borne In mind that a mere deposit 
of a metal 1* not all but that the deposit must be 
■oft and smooth and lend itself to a decorative pro 
COM, the anode* should be capable of being reduced 
eaiUy^ th* electrolyte must offer little resistance to 
the eCaetHe current and last but not least to the 
platen who hear* it so often that it becomes a part 
of him. file eoat mnat b* nomlnaL 
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fh autom >I Iln Industrj has 1 ought ibout mor 
than anything else tlm need of a h avy deposit of 
brass At present this Is done In a solDtlon 
cyanide of copper The depdgit Is not only alow but 
nnsaUafactoryi because of what 1* known a* ipottlng 
ont-«a filfdolmwUon In spots which appesrs on 
work aft*^ ^ hfik ttOfia ppjished and lacquered De¬ 
posits on miM $ifB tho moet trot^ble u 1* 
prohaWy caused br the adds ar aijrallne solution* be¬ 
ing absorbed In the pores of the meUU or in the 
small blowholes and tho deposit tovcrlng theaa ^ole* 
imrtlnlly leaving minute holes through wh|(h the 60- 
hitlon oozfs out 

Spv rel promising rmnedlcs have 1 eon suggested 
nnl tried such as boiling nut In oorae neutral 
Izlng chtmlcal solution or placing in a drying oven 
for sevoral days but a satisfactory remedy has not 
been found An at Id brass solution would be a great 
idvanUge There Is an ccid copper and an add zinc 
solution but DO add brass deetrolyto The differ 
enco between the deposit fiom a cyanide and a siil 
phat of copper solution well Illustrates the advantage 
of having an add brass solution 

The formula for a tin solution published by Rose, 
leur Is the most generally used to^lay ns little if 
any Improvement* has been made upon It, although 
a ffOOd Bolutlotl. vrhtrh WOnlH »tva a hnmw 
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1h hum ti (t Hin^l In Rt>Ht trau b Hulutlon Lhr ult>Llru 
lyi* is not iHplLiilshi d by the aiiwh but by the ron 
slant adflition tuf a concentrated soIiiUnn Thl* 
slioiild overcome and would be appreciated by 
tiiauiifactiirerB of tin ware While leveral aolutloni 
hav( appeared from time to Utne for plating upon 
nluialnlnni none of them Ib In general upe and a 
RofMl ( led roly te that would deposit gold Bllver 
broHH or copper so that it would Bland burnishing 
and not peel off In time could t>e used The succt^ 
fu! removal of a deposit of nU kel from another 
mi tal without affectlnK the latter haa not been ac 
(omplished 


UMBOIVKP PKOUJClia 

To give all the unsolved problems In detail would 
make a lengthy paper and a simple statement of 
those most desired will he given An electrolyte that 
will remove the flrtt-acale from brass also one that 
will produce a bright or a matte surface In place of 
iiHtng the present acid dips an electric cleaner 
that will naponlfy the grease and take It into aolu 
lion Instead of driving It to the top where It has to 
be constantly removed to prevent it adhering again 
to the work as the later is removed from the aolu 
tiun a heavy deposit of lead on the Inside of Iron 
pipes, to prevent rapid corrosion a method to coat 


olectrogalvanJaed Iron or steel with 
metals without destroying the rust realaUng 
ties of the alno an alkaline ntoke^allv«r 
that can be worked with a low voltage, a mi 
etching ateo] without destroying a raalstancs 
gelatine some alkaline subatanoe that would 
cyanide of potaaalu|;B This would be untvi 
weloomed 

For the above suggeations the writer Is Indi 
to 100 different platers w^o were kind eno 
answer a request for unsolved problems It 
Interesting to note that AO per cent of them reqi 
an acid braaa solution 
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Writing InKs 


Notes on Fluidity*, Durability, Corrosion and Copying 


A Gfrman firm has had tb« good seniw to Hnllghton 
tlio public in guneral rb well as lie own customers In 
partb iilar concerning the properties of writing Inks 
anti how to deal w Ith these necessary fluids as 
follows 

Fluidity- EJvery writing ink loses water by evapor 
utlon and alsti Ix^compF loss fluid by the addition of 
dust F or this rcaiton only siirb Ink stands should 
bo used as have small openings and these should be 
oloBotl after ufte When the Ink gets thick it should 
be replacetl by froHh that which Ib spoiled by sedl 
mont ahould bo thrown away^ It coHts only a very 
small fraction of a cent Ink bottles should be kept 
closed and In a cool plate best Inclosed In the ordln 
ary paBtf»board patkage 

/>uroWIify -If steol penn pieces of cork or other 
foreign bodies get into the Ink stand they will spoil 
the btmt of Ink For thin reason the utaud should be 
cltaned t very time before being fllled fresh ink 
should never be added to old and different kinds of 
ink should not be mixed Among other slgnB of 
spoiling may bo nuntloned change In color If Ink 
whbh Is kept in a closotl bottle and a cool plate Is 
spoiled It la either originally bad or Is very old 
and should not have boon Hold by the retail dealer 
(oiroding of Sial Pens—The points of the best 
steel pens would not last more than a week oven If 
that when used with pure water by reason of tbe 
frlttlon on the paper In addition to this aibout 80 
per tent of writer hold tholr pen obliquely so that 
one point Is more used than the other and for this 
reason tin pen l« sooner out of service than It other 
wise would be One should not blame the Ink when 
the inn Ir uhkI up Tliose who write all day should 
change the pun about every three days Tla expense 
Is but Blight In (omparlson with the convenience 
hardly a hundred pons a year-only about 50 cents 
I or eiich kind of ink a spec lal pen Bhould bo used 
Dirty Prtttf—The oftener one breaks off his work 
and Iiiys by hlH pen without wiping It, the sooner It 
will bo covered with di posit If the Ink la proisrly 
«omi>oBed this deiKJSlt will however be bill slight 
(uiU cause but little Inconvenience The amount of 
deposit will be Influenced more or loss by the degree 
of Bmoothnosa of the pen Itself 
foplf« In chousing a copying Ink one should 
consider the following questions 

(a) The number of copies required (b) The 
amount of time available for making the coplea (c) 
rio maitncr of copying vc helber with a platen press 
or a roller inai blno (d) The kind of writing and 
copying papcjre 

And gven after paying attention to all these points 
In th« (dtolce of the Ink one may get bad copies 
For this retson ths fallowing bints should be ob< 
served. 

(1) Copying with the platen press. For this pro¬ 
cess both logwood and nut^U Inks are suttahle 
The first have a great copyltfk power and laat very 
long the second last very long in tbe bottfe, hut will 
not copy when the writing la old 
Rough writing papers—not excepting the flnoBt— 
give poorer copies than smooth ones that are well 
stssed Chf an papers contain wood and most post 
(ardfl ibsoib tlm Ink and make cojiving ImiKWstble 
I h( tblunt 1 th» copying pa|>er the plainer and the 
nuiic legible will the copies be Thick llnoB copy bet 
t ( I 1 tillu til in nm k Old writing must be pressed 
hill dir and longer than new Where copying must 
lie done In a hurry (that Is In largo oatabllshments 
wiih a very Iwavy mall) a copying Ink Is necessary 
whl h giviB good coplea even with rush work The 
biHt coiivlng i^prr Is the Bo^alled pure sHk paper 
for several copies the yellow so-called export paper 
( r ltt(>niu-fto silk puixtr U preferable The copying 
paper should bo mode ns wet as iKtssIhle and super 
lluoiiB water rejnoved wUb blotting paper 

To obtain several (four to six) copies as manv 
Hliet tg of copying paper ahonld be Tholstened with 
out any paper between them as are desired, the 


Hxtra water Is removed by blotting paper and if 
the writing to be copied is fresh It should be pressed 
for a minute If old for five minutes At first the 
prossure should be but slight in order to give the 
Ink tlm« to free Itself and enter tbe different sheets 
of copying paper Heavy pressure st first gives wide 
lines and blots on the copy 

(2) In copying with the roller machines it Is 
better to use log wood or aniline Inks because they 
are more readily printed off from the original during 
the rapid passage through the rollers Those who 
prefer the blue color of the Iron and nut-gall Inks 
can on a pinch use such for the copying machine but 
only when the copying 1 h done at once after writing 
and the very thinnest copying paper Is used Speol 
ally thin copying paper Is also neceflsary where sev 
cral copies are to be made from the same origins] 
on« after another For the first <opy the rolls may 
be turned more rapidly than for the others the pres 
sure at first can also be lighter 

It la very Important to adjust the machine properly 
for the Ink used If several kinds of writing paper 
rough and «mooth—or different kinds of copying 
ink are used In ttio samo office It Is Just as necos- 
eary to adjust the machine for eaiU aa In the case 
of t\\Q platen press 

In general the same principles apply to the choice 
of paper and the proceesos with the roller machine as 
for copying In a platen press 

A Universal Tool 

A >o\Ki combination tool designed iHpeclally for 
a private garage has made Us appearance Both sides 
of this tool are shown In the line-cut herewith At 



A 1h located a forge that Is given Ub blast through 
a tube leading to the central hole by a small fan In 
gide the tool at B that la operated by the crank C On 
the opposite side Ih located an emery wheel D that 
Ih also operated by Ihcs crank C This some crank C 
through bevel gears also drives a chuck B that will 
hold drills or Hlmllar tools for machining work 
while the hand whet I F can b« used to feed the work 
up to the tool I he chuck can be taken out and the 
pipe grips Q and H Inserted In this hole and another 
one opposite and the tool used for a pipe vise while 
an ordinary machinist s vise Is located at / The top 
and rear end of one vise Jaw la formed Into a black 
BinlthB anvil J while an anvil chisel K 1b supplied to 
flt the square hole for cuttlngoff work —Amcrica« 
MachinUt 

Laoto—A Scientific Summer Drlnh 
Thv popularity of summer drinks and Ices Is such 
as to make Interesting any new addition In the na 
ture of a troxen product. Idany attempts have been 
made to present a drink from soured milk flavored 
with fruit Juices with more or leu success but In a 
recent Iranetin the Agricultural I>epartineQt tsQs of 
a now froM product which Is colled looto and hog 


been developed toward perfection by the dairy 
of tbe Iowa Blxperlment Station First tmtten|^ 
was used as the basis without entire success, (|pd 
later skimmed milk which bod been soured by a ote 
merciol lactic acid culture wss substituted for ffie 
buttermilk and combined with eggs, and vaii|hs 
fruit flavors giving a product which possessed a aw 
cate flavor It was found that locto which may ||s 
briefly described as a frozen product mode of loppar|^ 
whole or skim milk with the addition of eggs ougipr 
lemons and flavoring material has a more pleoal^ 
flavor than sherbets and ices and contains oonsidsr- 
able more nutriment including as much protein gs 
Ice-cream less fat and more acid Out of 179 whis 
sampled lacio 128 pronounced it very good 37 goofi, 
6 fair, and 8 poor and os compared with common 
vanilla ice-cream lU preferred locto 9 considered II 
equal to Ice-cream and 59 preferred Ice-cream Com- 
l>arlDg lacto to sherbet, 128 preferred laoto 80 pre¬ 
ferred sherbet and 26 considered lacto equal to 
sherbet 


Artificial Fur 

A Nbw French jiro<css of making artiflclal fur which 
has been patented by Ita Inventor M Blarche merits 
ilHScrIption on ai count of its originality and Ingenuity 
If not because of Its practical Importance Small 
imlts are sewn together stretched with the fur side 
up on the flat bottom of a large pan and covered 
with water which Is then frozen The take of ice 
Is removed from the pan and a slice of the exact 
thickness of the skin Is sawed off the bottom of 
the cake By melting this thin slice of Ice tbe skins 
doBtltute of hair are recovered (or use In the leather 
industry The upper part of the cake of Ice con 
talnlng the hairs Is placed with Its base near a hot 
flurface until a thin uniform layer of ice Is melted 
and the lower ends of the hairs ore exposed Tbe 
base of the cake Is then varnished with a solution 
of India rubber and after the varnish has become 
hard the Ilo Is melted In this way Is produced a 
la^g^ aoamlefls artificial pelt composed of the natural 
hair of a number of small pelts or pieces attached 
to a sheet of India rubber These artificial furs are 
(heap as the natural skins are saved for other uses, 
and they are mothproof owing to the substitution 
of India rubber for animat tissues 


Osment for Repairing Stone Blabs, etc—(a) Finely 
ground granite or standstone or burned magnesite in 
the absence of the latter ordinary magnesite Is 
stirred with water glass into a paste and quickly 
worked For all rementfl It la beat to use potash 
wat* r glaw* (b) Granite heavy spar precipitated 
or ground fine as dnsf and hydrate of lime in equal 
parts an powderwl Into a paste with varnish Hy 
dratt of lime with approximately 24 to 25 per cent ot 
water la obtained by UBlng equal partw by weight 
hot water for slaking lime allowing U to stand for 
24 hours and then straining it off 
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TKe Nature of Invention 


I 

Tjii' yi >Ilfm >f ratlKuiliiK tin native i tlvity of 
the tiuiiian mind of InvratIgatlng nuBts and the 
laws will It (l» tormlno tho action of this myiiterioiiB 
agen V h iH In all times (ngaged the attention of the 
thinkers of the ]vUI/(d W( rid In spite of all ef 
forts and iHtnt annUsls hc^\^ever no aatlsfaetory 
eonrliislon has * ver been reac he 1 Tin reason for 
this iH twofold 

In the first iirtafe the ease haa b en reRBrdert as 
Stan ling m r r 1 hr I y its )f an 1 dis nn< lei from 
oth r natural i hen nn na a kind of si n I fear seems 
to be felt of attacking It from a purely objective point 
of view like any other Bubject of b( lentlflc Inquiry 
I he analysis of reatlvo mtntal activity was reserved 
to meLaphysl a and lonBeqnently’ failed 1o yield a 
ilear rtsuU capable of rigid hi ) »f and flitlng In 
wUboul slralulng with the general plan of our knov,l 
edge of nature 

The second (auHe of the failure of the earlier at 
tempts to solve the problem lav in the fad that the 
nuthols and r< suits of selentlflc Invesllgailim had not 
yet TfOihed that state of perfection wbh h they 
pOHSt ss at the pnsrnt tlmo 

We are to-day fully Justified in assuming that all 
the phenomena of whU h we i an bn omo cognizant 
whether they belong to the domain of matter or to th 
world of Ideas are subject to the universal process of 
evolution and Its laws If we take a Hurvey of tlo 
world in the light of the laws of evoliilIon aH the 
Imundarles whUb seem to divide the several domains 
of nature seim to b suddenly erased There Is uo 
longer any deep cleft dividing the Inorganic from the 
organic the living from the non living or plants from 
animals Not only the concrete objects of nature are 
seen to be subject to the laws of evolution bulalsith 
realm of thought Thus the gioat eplstomologlst I 
Math has said Idfoa an not tndlvlduU organisms 
They are however TnanlfestatloiiH f irganlc life If 
Darwin saw truly they too must display a bu( cession 
of transfoimatlons and an evolution The iirohiets f 
our mind represent spe< lal nonnmteilal bramhes pro 
ceedlng from a material trunk the brain and are 
therefore subject to the same laws as the material 
members in the chain of evolution 

n 

It Is proposed in the lines which follow to (on 
alder the phenomenon of invention fiom the point 
of view of epistemology We shall see that this 
activity of th( humau mind mysteilous and unfathom 
able as It appears profieds strUtly according to rule 
and obeys the laws of evolution 

The history of civilization shows that jnan origin 
ally was dependent for the performance of his various 
activities upon natural organs such os the hand the 
teeth etc At a later stage man learned to employ 
articles which he pi ked up In nature such as 
branches of trees flints bones turning them Into rude 
Implements Still later primitive man learned to 
modify articles occl lentally found so as to better 
adapt them to his purposes In doing this ho as rt 
rule topled some existing organic example Thus for 
Instance he male the ax In the image of the human 
arm and fist and the saw may be said to have been 
patterned after the human jaw with Its teeth The 
process of adapting the ImplomtnU to their work went 
on vigorously until finally these artificial aids ex 
colled In usefulness for their particular purpose the 
organic patterns after which they were fashioned 

The process of adaptation which wo term Inven 
tion takes Its course under the guidance of the 
himian will which Itself Is governed by law The 
basis from whhh the operation necessarily starts Is 
the stock of facts known to the Inventor who as a 
r lie proceeds In siic-h logical manner that In raos 
ascH we have pn Rented to us the appearance of a 
meihodiial protfsa of Invention seemingly quite In 
etc pendent of arc Ident The law and order which 
he 1 1 r Its sway over Invention is not clearly realised 
by the Inventor a large part perhaps the most essen 
tlal step In the mental process leading to Invention 
takc'i plait HUh msilously It appears as If some In 
visible power were gulling the process of thought 

That invention and technical developments follow a 
prescribed course 1b provi^d by many technical prod 
iKts which were not ccmsc lonely evolved as copies 
from nature but which wore subsequently found 
through the discoveries of physiology to he analogous 
In structure to human organs Thus for example the 

• TransUt d for tlu 8 iKNTiPt \\iprican from TrcHfitioA# 


How It 18 Governed by Evolution 
By J Lowy 

jilano represents a faithful copy of the es.r though 
il was built without any knowUdge wtutever of thn 
strut lure of that organ and similarly the camera la a 
close copy of the human eye Human creative activity 
therefore begins with the unronsdous copying of na¬ 
ture and unconsf lotisly continues this copying 
process 

Similar requirements produce in the tcthnlcal 
atts the same t)po of devices as they do in the organic 
world The pro chr of invention Is a manlfestatioa 
of natural forces just like all other proctsses of evo 
lullon—the inventor Is merely a tool blindly follow 
log the law of nature it is not the Inventor who In 
vfnts but as It were natuic whlih Invents In him 
and which through him and his technical achieve 
inuiiB furthers the gnieral protess of evolution 

Animal technique alao Is a proof of the law which 
guides all technical products Certain structures 
built by animals are so woll calculated for the pur 
poses for which they are intended and are In such ex 
cellent accord with the laws of mathematlca and 
physics that even man could not with the same 
m aiiH pro luce anjthlng more perfect We need onlj 
<ull to mind the ant hills of the termites and the 
hive of the bee The most Important tool which 
human engineering commands over and above those 
at the disposal of animals is the weajKtn of mathe¬ 
matics by the aid of which he shortens the process of 
(volution The laws formulated In mathematical gulin 
are however nothing more than the opltome of ex 
IKrlemes p t vlously gained by man lust aa anl 
mala Inherit th< accumulated tochnUal experience of 
their progcnltoiH In tholr Inatiiuts so man ban Is 
down his acquisitions in the form of the natural laws 
and mathematical forinnlee dlscoverel by him 

III 

are provided by natur with organs of special 
Reuse which respond to a limited number of forms of 
energy such as for Instance light anl sound For 
a number of other forms of en rgy we possess In 
gtruments the products of technical Industry which 
enable us to detect the presence of those foiins of en 
ergy Thus for example the cohorer serves to do 
toct flee trie waves a bismuth spiral discloses mag 
netlc radiation and tlu barium pHtlnocyanldo gcreeu 
renders us conscious of the X rays These Instru 
monts at ordlngly fulfill the functions of natural 
organs They aie like all other technical produtts 
nothing more than products of adaptation to nature 
auxiliaries In our struggle for existence Where or 
ganlc evolution ceases technical evolution sets in 
as Its continuation lOHtead of improving the ey< 
naturo croaU d the telescope and the mkroscope, In 
stead of strengthening our mustular powers it ere 
ated working engines Instead of adding new or 
gana to those which we possess it created for us artl 
fi lal organs 

Technical and organk evolution nurge Into each 
other both serve the same purpose iKJth follow the 
same laws The question then arises Why and by 
what circumstances Is organic evolution separated 
from technical evolution’ 

We have seen that technical creations represent 
products of adaptation of our being to nature Just as 
la the case with our organs The mod* of origin of 
these products of adaptation we may according to 
raodtrn sflentlflc views piaure to ourselves in this 
way that the stimuli exerted by external forces upon 
the existing organism have directly caused the de 
velopment of such organs as are suited for the percep- 
tion of the stimuli and the fulfillment of the require¬ 
ments created by the stimulus The products of 
adaptation thus formed serve in the first place the 
purpose of removing the cause of the stimulus which 
Is usually felt as an irritation and often u a posi 
tlvdy painfull and dangerous condition In the same 
measure as the process of adaptation advances the 
stimulating action is diminished when the body Is 
perfectly adapted to Its environment the stimulus 
which initiated the process has oeased to act sJto 
gather In this way the stimulating action of light 
has produced the eye the attmuluii of a toxlne In the 
body produces the anti toxlne, and similarly water 
under the Inflnence of high temperature Is converted 
Into steam, which accordingly presents itself as a 
modified form of water adapted to those temperatures 

kWery organism U subjected to a variety of forces 
and the organism is thereby compeAled to adapt Itself 
to stimuli 1^ long as adap^tioa wM oi^ly 

within the Umits of orgaftlo proceosesi, thla adapCatteg 


went on excessively slowly, when however the 
of thought the brain had reached a certain sta^ i 
evolution theae stimuli no longer acted merely i^n 
the portion of the orgaulem directly concerned 
also upon the thinking organ As the result ef 
any inability on the part of the body to react toipie 
stimulus Is unpleasantly felt by the brain w^h 
therefore seeks to discover some rapid method of 
adaptation and overtakes and therefore rendenukn 
necessary organic adaptation In this way the tednl 
cal arts came Into being as the continuation 
ganlc evolution % 

TV I 

On the basis of conoluslons reached so far we sbU 
now have no dllDoulty in satisfactorily answering a 
number of questions which arise In connection 
the subject of invention If In thin process we divl^t 
the inventor of some of the glory in whloii he la fr 
dinarlly enveloped this will be in some measure cops 
pensated fdr by the fact that we shall gain a bsttpr 
understanding of his actlHtWt^The honor which we 
shall then pay him will true be far removed 

from a feeling of sacred fear or adoration but vrW^ 
nevertheless he a perfect and sufficient substitute 1* 
asmuch as we shall learn to appreciate the pains tbs 
labors and the disappointments of the Inventor anl 
shall thus be placed In more Immediate human relS' 
tIon to him 

The first fart which strikes us Is that no Invention 
however epoch making was purely the product of the 
head of him to whose name the gtory* Is attached 
Every Invention represents a temporary end point In 
a long series of technical perfecting steps which are 
all connected together like the links of a chain In 
many cases the merit of the last inventor ui>on whom 
falls the reward and the applause of his fellows and 
of posterity Is (onslUerahly smaller than that of many 
of his predecesaom He a favorite of fortune whose 
good luck It was to app<=»ar uiwn the scone at a later 
date has thrown Into his lap often through some quite 
secondary performance on bis part the mature fruit 
the natural outgrowth of the ground prepared by 
earlier investigators 

The fact that the development of every Invention 
follows a definite law Is also the explanation of the 
frequently observed fad that the same Invention Is 
made simultaneously by different inventors working 
Independently Working on the same basis of previ 
ously accumulated knowledge and placed under tbe 
same pressure of similar necessities they must neces 
sariiy reach the same results representing the last 
product of evolution The accusation of plagiarism 
must therefore be made with great circumspection In 
matters relating to technical Industries 

We can also understand from our present point of 
view that a man can become a genius of Invention 
only by assiduous labor and study of aU that is al 
ready known In the field In question Every Invention 
recapitulates In the head of Its creator all the prlncl 
pal stages of Us gradual evolution In the past history 
of the race The layman as a rule merely redis 
covers something which has long been surpassed In 
the art For his Invention represents the last step io 
order in the evolution of his knowledge which is not 
up to date 

To what LXtent the creative activity of the invent 
lv« mind depends on the stimulus of his environment 
iBi best recognised from two facts The first of these 
is a well known observation familiar in the patent 
offices of all ooantrlss Qenerally speaking In every 
domain of Industry there Is a steady production of 
Inventori which remains approximately constant at 
aU times The moment howevw, that through any 
circumstances the attention and the th(mgbt| of the 
world are directed to any particular problem and Its 
solution the number of ihventions relating to this 
parttrular field goes up by leaps and bounds 

The second foot which Is to be mentioned as a 
sign of this stimulating influence of tbe environment 
Is the observation that technical men who have proved 
themselves eminent inventors in their professional 
practice become most entirely stsrllo as soon at they 
leave the bettlefteld 

If an Invention represente only f small etep for¬ 
ward as oompared 'frith the known art in n citfat Aeld, 
the worlds IS regfilly able to toUoir in thon^t this 
small step, and the value of the latehtion Is Under* 
stood without dUboulty U, on the other hand the 
invention repremti a step fn the ovoltttion ef the erlw 
which to iwhred from the toat tta the seme ioHm» 
ih«s thd worUt vai even the ef 
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to loltow ttao flight of Uw gonluA. and the In 
or adonUflo dlaooverod reapi^ Ixutead of famo, 

S \T ridicule and acorn It la only in later daya 
en a number of re^lacoYcrlea of amaller order 


hare ooTered In a aeriea of amall atepa the great ad 
vance which be had made in one that the world ai 
large reallaea the greatneea of the genlua who by this 
time 1 b uaually dead In belated token of their appre> 


elation the people then raise a monument to him wli > 
can no longer feel the pleasure of this poor compen 
•atlon for the troubles and pains endured during 
his lifetime 


MesotKorium and RadiotKorium 

SubattUites for Radium 


Th* development of radloarttve investigations In 
recent years and eapectally the Increasing employ 
ntent of radium and Ita emanation in medicine have 
created a strong demand for radioactive substances 
which cannot be satisfied by radium Itself It Is very 
dlfflcalt to produce radium In considerable (luantltles 
owing to the scarcity of raw material As substitutes 
tor radium the slowly disintegrating derivatives of 
thorium which are known as mesothorliim and radio 
tborlum naturally suggest themselves In order to 
understand the possibility of such a substitution It 1 b 
necessary to review briefly the chief properties of 
radioactive substances In general 
Radioactive substances are characterise by tbo 
property of emitting peculiar non luminous rays 
which are recognised by three prlmlpal actions the 
blackening of photographic plates the production of 
fluorescence and the discharge of electrified bodies 
This discharge is produced by the power of the rays 
to divide the non electrified molecules of air Into 
positive and negative parts called Ions whhh serve 
as conveyers of electricity If an ele( trifled body Is 
placed In air lonl/ed by the rays of radium the 
charge Is quickly lost The quantitative study of 
radioactive substances Is based ui>on this property 
The rays are of three kinds which are called Alpha 
Beta and Oaroma rays The Alpha rays are streams 
of material particles which are positively electrified 
and are projected with a ve1o( ity of about 10 000 miles 
per second This great Initial velocity however is so 
rapidly destroyed by the resistance of the air that 
the particle 1 can penetrate only a few Inches Into the 
air In thl short Journey they exert an aslonlshlng 
lontrlng effect When the Alpha particles strike a 
screen coated with *lnc sulphide they produce a 
scintillation due to fluorescence The investigations 
of Ramsay Rutherford and others have proved that 
the Alpha particles are positively elet trifled atoms of 
helium Every substance whhh emits Alpha rays la 
therefore a continuous source of helium 
The Beta rays like cathode rays consist of nega 
lively electrified particles the mass of which is 
about 1/1800 that of the hydrogen atom Their vet 
ocity is nearly equal to that of light Owing to their 
great velocity and small mass the Beta rays are able 
to penetrate much deeper strata of air and thicker 
layers of solid substances than the Alpha rays but 
for the same reasons they exert a much smaller Ion 
Ixlng effect In traversing an equal distance 
The Gamma rays are similar In nature to Roentgen 
rays They easily traverse the human body and thick 
plates of metal but their ionising power la compar 
atively small 

The phenomena of radioactivity have found a satis 
factory and fruitful explanation In the hyimthesls of 
the disintegration of radioactive atoms which was od 
vanced by Rutherford and Soddy According to this 
hypothesis the atoms of radfoottlve siibstunces are un 
stable and subject to continual decay The Alpha and 
Bet* rays are fragments of the disintegrated atoms 
Radium for example emits Alpha raya 1 e each 
atom of radium splits up Into an Alpha particle or 
atom of helium and an atom of a new element which 
owing to its goaaous nature Is called radium emana 
tion This emanation In turn spontaneously docom 
posM and produces a series of gradually dlslntegrat 
Ing solid substances which are designated as active dc 
posits The last of these Is th© element polonium 
which was discovered by Madame Curie ^ 

Radium Itself is a disintegration product of 
uranium which gradually changes Into radium pass¬ 
ing through the Intermediate stages of uranium X and 
the recently discovered Ionium 
Tbs time In which a radioactive substanos Is hsU 
oonTsrtsd Into the next memhor of the series Is called 
tbs half period or dlslntegratloa period of the lub- 
stanoe The Tarions products of disintegration are 
sharply distinguished by their halt periods as well as 
by their radioactive and other properties The longer 
the period is, the more stable U the eubsUnoe and 
therefore the more useful for radioactive purposes 
The metal tborivm Is the first member of another 
radioactive series distinct from the uranium radium 
series Tborlum and uranlam are the two (Uimary 
fadloaotlve elements from which all other radioactive 
substances are derived (The very weakly radioactive 
siemeati, potassium and rubtdlnm, the position of 
^hlsh le idot fit dsfiftltsir sstaMtriksd, are not here 
QOMUtaf#.) 


Til© dlelntcgratloH produrte of thorium the nature 
of their radiation and their half perloUa are giv©i] 
In th© following table 
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Of these irodutts mesothorlum (or the mixture of 
meaothorlura 1 and mesothorfura 2) and radlothorltim 
are comparatively long lived so that It is possible to 
produce them In largo quantities in strongly active 
conditions 

Prof Otto Hahn whose artbl© In Die VmB hia 
Is hero condensed states that be obtained radlo- 
thorlum In 190'' In Itanisay s laboratory In T ondon 
from tb© residues of thorlanlte and gave it the nam 
of radlothorlum because It i rhlbtted all known radio 
active properties of thorium to a greatly Infreased d 
gree B later and Oeitel and (J A niaiic simultaneously 
and independently discover©I radlothorlum In the 
mud of radloaciivt springs If radlothorlum is actu 
ally th© radloattiv© part of thorium thorium and 
radfothorium should be contained in proportional 
quantitb s in the various thorium ores This is ap 
proxlmalely th© casi at cording to the experiments of 
Boltwood and McCoy The investigation of thorium 
salts however led to the remarkable result that the 
activity of the salt Is In general less than the quan 
tlty of thorium demands Boltwood and Eve con 
eluded from this fatt that In the operations bv which 
thorium or Its salts are obtained from the ores the 
radlothorlum 1» partly eliminated This would be 
very remarkable in view of the fart that neither Bolt 
wood and B’v© nor Hahn was able to separate rail© 
thorium from thorium by chemical methods It was 
found also that the half period of radlothorlum Is 
about two years so that a given quantity of radio 
thorium would be half deatroyed in two years but 
would bp reproduced to the same extent from rhoilum 
The weakly radloacllve thorium salts InvestIgattd by 
Boltwood however did not Imrtoae In strength to 
the extent required by the foregoing considerations 
Hence Hahn suspected the existence of an Inter 
mediate product between thorium and radlothorlum 
possessing a comparatively long period and chemical 
properties diff rent from those of thorium and radio 
thorium 

Hahn then undertook a systematic study of various 
freshly prepared pure thorium salts and also of old 
thorium salts He found that the radioactivity of the 
fresh salts was proportional to their percentage of 
thorium but that the radioactivity gradually dlmln 
Ished Preparations four years old were scarcely half 
as strong os fresh preparations SHU older prepara 
tions on the contrary showed Increased activity 
These phenomena can be explained by assuming that 
In the preparation of the thorium salts a hypothetical 
substance intermediate between thorium and radio 
thorium Is eliminated while the radlothorlum al 
ready produced remains associated with thorium In 
the absence of its hypothetical parent substance tbe 
radlothorlum gradually diminishes and the activity 
of the preparation would fall to zero except for the 
fact that the Intermediate product is gradually regen 
erated After a time therefore the quantity of radio 
thorlmn increases and tbe radioactivity increases 
with it 

If this view li correc^t, the hypothetical intermediate 
product should be found in the residues loft In the 
preparation of the thorium salts and there it was 
found by Hahn who named It mesothorlum The dls 
covery waa confirmed by Boltwood and McCoy Both 
Mk)Ooy and Hahn computed the half period as about 
li 5 years 

Preparations were then made to obtain mesothorlum 
In quantity from residues left in the commercial 
preparation of thorium salt* In this process It was 
nsoessary to treat enormous quantities of material as 
appears from the following comparison One mllll 
gram of radium bromide Is about as active in pene¬ 
trating rays as six kilograms of thorium oxide The 
ordinary thorium ore monaxlte sand contains four or 
ttv* per cent of thorium oxide, hence from 120 to IBO 
knogrooM of monaalte oro required to produce a 


quantity of mcH:>lhoiluni tqiiUalcnl (o one milligram 
of radium brt mide t ven If ntt I(ia4 o uis 

Ihe thorium residues are so ab mriant that strongly 
radioactive megothorlum pieparatlons can be obtain I 
by working up snfflciontly large quantltlps In this 
Way about 2 o mllllgramH of incaoUioriuin iquul in 
activity to pure in 11 Jiii bronil 1 hav ili» ady b< n 
produced and a few inllllkruuiB of a hubstan c four 
times AS strong as pure radium bromide have bo n 
obtained As radium biomlde is about 6 000 000 tlin s 
as active as thorium uxld<- tin nnuolhorliiui i repar i 
tlon jtiflt mtntloned ]h algiut 24 000 000 IlmeH aa attive 
as thorium oxidf or CO 000 00o times as a live as 
thorium nitrate the ordinary commercial sail Th* 
action of the stiong mosothorium preparations is ip 
parcntly Identical with that of pm© radium salts 
This Btatonient of tourse itfcrs only to the more 
pc nitrating ra>R as mesothorlum dms not unit Alpha 
rays The Aljhi rays of radium however jre stoi>f>© 1 
b> the 01 Unary glass ontaliur 

Tbe produ tlon of m sothoiluni firnlshes th© possi 
blllty of obtaining ra He thorium In very active form 
It Is foun I imposciHd ti s parcte rallothorium frotn 
thorium but It an eislly be b parated from meso 
thorium as fast as It Is foimc'd If the radiothorliiin 
la not separated Its a tlon la adbd to that of th 
mcBothorlum Uadlothotium Is sliiillai In piopcity to 
actinium whl h has liceu obUIiud onlv In very snnll 
quantities Owing to the shoit life of ihoilum cmnni 
tlon neither ladhdhorluui nor nt sothoilum is i\nll 
able- for certain purpOHes for wbl h the comparatively 
longUved radium emanation is ernj loyc I It is pos 
Bibb bowivci to sepatnte from radlothorlum the In 
termedlate product thoihim \ who*© period Is about 
equal to that of radlui i (manatlon and which fs 
a continuous source cf the shortlived ihori im 
emanation 

Afl the period of mesothorlum Is 'i years and that 
of radlothorlum is 2 vears freshly prepaiod mean 
thorium preparation Increases in strength for about 
three years and by about GO per cent and then be 
fome weaker The activity falls to Its original value In 
about 10 years and to half that value in 20 years 
The fact that <hp a tlvKy diminishes bo slowly atid 
never reaches zero Is due to the presenr© of a small 
quantity of iadlum derive d from the uranium i on 
talned in the monazlte As mesothorlum like radium 
belongs to the group of the alknilnp earths the two ele 
ments remain assoc iuttd 

Th© production of mcaothorlum and radium 
thorium has the great disadvantage compared with 
that of radium Hat inordinately large quantities of 
material must be work d One ton of uranium residues 
jlelds about one third gramme of radium bromide but 
one ton of thorium resldueR yields less than ten mini 
grams of a mesothorl im i reparation equal In Blnngth 
to radium bromide Ncverthel br mehothorium can 
bo prepared mor© cheaply than radium becauH 
uranium itslduea are valuable while thorium resldma 
can be had in large quantities and have hitherto be^ n 
a waste product 

Germany is tho larg st irolmcr of thorltim in the 
world and is able to furn bIi annually i q taiitlly of 
mesothorlum equivalent to more than ten gramme s 
of pup© radium 

AnciwnI Roman Mining 

iNifREHTiNu dlscoverlea have been made in the San 
Domingo mliuB of Spain that show the methods 
followed by the ancient miners 

Tn some of those mines the Romans dug dialnlng 
galleries nearly thro© miles in length but In others 
th© water was raised by wheels to cany It over 
th© rocks that crosaed the drift Eight of thea© 
wheels hav© been brought to light by men working 
in thesH Bomo old mines The wheels are made of 
wood the arms and felloes of pine and the axle 
and its support of oak tbe fabric being remarkable 
for tho lightness of Its construction 

It Is supposed that these wheels cannot bo less 
than 1600 years old and the wood la In a perfect 
state of preservation owing to Its Immcrsbm in water 
charged with tho salts of cupper and Iron 

From their position and construction the wheels 
are supposed to have beien worked as treadmills by 
men standing with naked feet on one side The 
water was raised by one wheel Into tho basin from 
which it was raised to another stage by the second 
wbeel and so on for eight stages 
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Aeroplane Under-cania|(es/ 

Some fiecent Desi|(ns 


No BriTKB example of the manner Jn which practloal wlie spoked pneumatic abod wheel* The axles are account of Uie uae of stranded steel cables In pl|se 

<onaldbrat!on» relating to mattprii of an entirely ex laahed at their centers to the skid by an elastic strap of rigid tubular steel radius-rods On tbs Baby Wrl|ikt 

Iraneoua oharafter uftt n affect the direct solution of which fortne the sole flexible eospenslon In the ay stem biplane the elastic spring differs from the ordlnj^ 

theoretical probltins <ould easily be found than may If these elastic springa break the machine settles down type for here the axle ourrles a bracket fitted 

be observed In the Inflauir^ of the uuder-( arrJage on on the skids proper, hut so long as the elsstlc holds parallel bolts three on either side of the axle, 

the evolution of the flying machine It is true of 
(oiirae that aeroplanes must always aHght on ferro 
tlrnui sooner or later but the ability to do so grace 
fully and harmlesaly might at first have been far 
more conv( niently deferred to a later date had It 
Inen possible to do ho In those days wh( n the ability 
of a machine to fly at all was the main question of 
liaportance Ilowtver nowadays tho marked auccess 
of I atisenger tarn Ing vehltlei of tho air and tho 
rapidly Inertaalng e^ldeDC 0 fl of a more or leas imme 
dlnte definite utility In aerial navigation demand the 
fitting of perfected landing arrangomentR and the 
time and oaie l)efltnwod upon the design of the under 
I arrlago no long r awms ovit of place 1 rom tht 
very beginning how v( r nectsslly fonod thla sain 

purely medianUal problem on the attention of thos A COMPARISON IN TAIIj SKID CONSTRUCTION 

who sought to fly The inventor might have Ideas 



galore but Mo\ hf could tent the lenst of them It the weight is carried by the wheels Under the tall 
wan uIwR)-? ne fHHitiv to fome down to earth In oi ler plane 1 h a small akld to protect the Ull plane from 
to undertake thp pra tical defllgn of Home suitable tomlng In «ontact with the ground It Is a minor 

suppoitlng men Ik* r tapabk of pr« servliig a machln and comparatively Insignificant structural f< alure but 

during lU all too protracted peregrinations on tlie a study of lU details often reveals many points of 
k,rounrt All kinds of different schemes have Im* n interest In respect to the mounting of the axles to 

tried at one time oi mother Sir Hiram Maxim built the skids on the Parman type undercarriage tho 

a railway for his immense aeroplane of lS9t lAngloy design generally only varies in minor details for all 

biilll laumhing wayn over the waUtu of the Potoma the examples Include In addition to tho main elastic 

for hlB double fan b m monoplane which might wrlf „|„inga a pair of nteel tubular radius rode that lie 

have been the flrnt umohlne 1 1 fly In America T lllen the extromltlca of the axle to the skids so aa to pre 

thal an 1 the aily plontura of gliding (nirled the! 
machines under their arms so that they might use 
their own legs for starting and alighting Fhe Wright 
brothers who having adopted the prone position on 
their gliders iihkI to have their machines carried 
by aHslstants for the purpose of launching subse 
quentlv imiiovlsed a single starting rail when the\ 
developed the Ir power driven flyer All special devices 
such as thcHC served their purpose for tho time Iwlng 
and to the extent that as they were used they wen 
Justified by tUe facility that they afforded the experl 
menters to get ahead on the real purpose of their 
undertaking which was to learn something about the 
dynamic navigation of the air It was always obvious 
that so soon os the practice of the art of flying should 
attain to any measure of impularlty that the aeroplane 
of that dav would have to be a self-contained machine ^ CROSS JOINT ON THP MAUURh BARMAN 
capable of safely ilslng from and alighting on the OUTRIQGBR 

ground by meanH of its own undercarriage 

Considering the nature of early aerodromes and vc*nt it from slewing and some form of lateral spring 

the conditions of the ground on which pilots must keep the skid more or less under tho center of the 

at all time* be prepaied to bring down their machln i On the genuine Farman these springs are of 

It is really remarkable how satisfactory the slmph the steel helkal type and surround tiu axle On the 

and somewhat crude designs have proved to be Nolti lirlRtol biplane elastic strips are used to tie the extrem 

Ing could well be h hh rompllcated than the convm It lea of the axle to the skid Instead 

tkinal I armau t>pp of wh h 1 and skid combination tl xt A similar arrangement carried out in a particularly 
has been popular foi over a twelvemonth Fxamplea neat manner Is employed on the Howard Wright 
of it may bo seen on the UrlBlol biplane Qrabamo- biplam. where tan be seen an cx(oUent example of 
White biplane Howard Wright blplan< Baby Wright the accepted method of attaching tho supporting 



1 OMl AHAITVH OKI Ail S IN THK (ONSIHUOTION Ok THE FARMAN TYPK WHBFL AND 

SKID COMBINATION 

biplane an 1 Du nr monoplane Each of these ma brackets for the main elastic springs In most casoa 

<hlnes has exrept poasibly for minor details tlu con the tubalgr radius rods are fastened to the skids by s 

venttonal form of this t>pp of undor-carrlage from bolt passing through the angle plate, but on the 

the two strong aah skids placed well apart to give a OrahameWhite undercarriage Mils bo)lt Is replaced by 

wide base of support and trussed by vertical and a U staple. ^ 

oblique struts withr wire bracing to the rosin spars The Valkyrie monoplane, whieh haa the Taman 
ef the lower plane Each akid carried a short ateol typo wheels and axksi on an tmd0^earT1ni• «* 
axle on the extremittes of which are mounted two original dwlgn, lUnatmtee an enunple Uie sM 
^R^ab^from “ ^oUoal Utersd Spring and ts fwtkfr tntsrei^ 



oach bolt carries a separ-ite broad elastic band thgt 
is anchored to the corresponding member on the skl| 
The radius rods on this very neatly constructed car 
rlage too arc broxed together no as to tonu a rigid 
A-shaiH-d raerol>er the apex of which is flexibly at> 
tachod to the skid by an eye bolt 
In all machines mentioned the skids themselves aro 
fairly short with more or leas upturned pxtremit!'‘8 
projecting a matter of perhaps 3 feet In front of the 
main planes On the Maurice rarmnn aeroplane the 
undercarriage Is distinguished from the Henry Far 
man by the continuation of the skid members as far 
as the elevator outrigger on the lines originally intro¬ 
duced by Sommer The Humber biplane Is another 
example of this form of construction but In this par 
tlcular maehlDe the skid extensions form separato 
pieces (astened In place by bolts to the skids proper 
whereas on the Maurice Farman the skid Is contln 
U 0 U 8 This Maurice Farman carriage Is also partlcu 
larly interesting on account of the Joining In the out 
rigger framework of which the skid forms a part 
The other ouUtandIng examples of this principle of 
carrying the skids right forward to the elevator ore 
to be found In the Valkyrie and the Sanders aero¬ 
planes the former being an altogether disttnctlva type 
of under-carriage due to the peculiar nature of the 
machine itself It is interesting however to compare 
the Valkyrie with the Sanders In which the principal 
membert of the undercarriage consist of two verV 
strong girder type skids braced by wood struts and 
diagonal steel tape In tho Sanders biplane the under 
carriage is distinctly a self-contained unit whereas 
In tho Valkyrie where the same general principle Is 
in use the carriage seems to be so much more an 
incorporated part of the machine as a whole It is 
not easy to suggest an alternative method by which 
the Valkyrie machine could be put together without 
a carriage of its present form and this after all is 
some Indication of a homogenous design 
In all machines thus far compared the under 
carriage has been characterised by the presence of two 
skids and four wheels but among monoplanoe It is 
uncommon to find more than a single axle in con 
Junction with a central skid An excellent example of 
this form of construction may be observed In the 
Handley Page monoplane which haa a central skid of 
channel section timber and a very long axle also of 
timber the flexibility of which constitutes the luspen 
slon Above the axle rise two masts forming an 
A type frame for the support of the fish like body, and 
It may be observed that this frame is continued right 
through the body to form a mast for the bradag of 
the wings In the Bristol monoplane which is like 
wise chaiacterised by a central skid and single axle 
the body is Supported by a pair of Inverted A type 
frames the apices of whl(di rest upon the skid On 
this maoblns however, the axle Is not so tong and 
elastic suspenslba is employed as a means of attaohing 
the axle to tb« skid On the Handl«y page moooplahe 
these two members are rigidly connected Another 
feature of the Bristol monoplane is the use of two 
long crutches to femn struts between the extremities 
of the axle and the upper beams of the body to which 
they are attachod by elastic shoulder straps Another 
mtstesung oomparison with both the abovednentloned 
oanrlagea ia ajtorded by the Nlsuport whioA ft almllnr 
to prtootpis to the Bristol, in so tor m body is 
at t ached to the ikld by two tnveried A**typs tmvto, 
but dutom trm both the Bristol and tho 
Pigs In hhViAff a tiriMlif atosi dkld and an pgla 
1* fitriDMi wht hmimm mm t* m ii& 
tibnr f/t aw leniNt m ^ 

Om «• tt»JMWQ«r Hte, 
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la Um ciMitnU Md tmugory ti 
tluit ia lamed Inr maajUaee like ifae An 
lA >moh tke akle and ikld ere entirely lade* 
itmefcuree. tke ekld teldnk the form of e pro- 
nt under the fore pert of the meoblne only 
pie of thie lyMem of conitmcUon more or 
itroduced on the Antoinette to to be eeen on 
n HeadARyde monoplane where however the 
ennlon ot the axle itself embodies many original 
tii In this maohlne the 'weight Is carried on 
elastic springs that are grouped ronnd the cen 
tubular steel column situated vertically beneath 
mb body On this column slides a cross head to which 
springs and diagonal struts of the axle are an 
dbtnwd and a corresponding cross head at the base 
d| the column forms the point of attachment ot the 
t^her ends of the divided axle Itaetf A modification 
o# the original Antoinette combination Is represented 
the Kny aeroplane in which the foot like skid is 
fed to the axle but this particular carriage Is 
perly spealdnf in a category by Itself because the 
asfle Is rigidly trussed to the body and the wheels 
a|b mounted, too on the axle by radios brackets 
fi^tened by coll springs A massive wooden foot Is 
altached to tho body by a telescopic strut fitted with 
tL helical spring buffer 

Tho Oody biplane also belongs to the central skid 
type of carriage In this machine the axle Is unusu 
ally short and guard wheels are fitted to tho oxtrem 
Hies of the lower main planes on that account The 
atispension on this machine Is effected by two very 
lirgo and very* long hndlcal steel springs which ex 
tend from the axle to the main frame and when the 
machine la In flight the thrust of these springs Is trans 
fsTTod from the axle extremities to the diagonal wires 
that brace tho forward main spar in the lower plane 
The most elaborate looking carriage of all Is that 
on the Brdguet biplane which really constitutes a 
threo-wheelod undercarriage on which the machine 
Is entirely supported for there Is no protective skid 
under tho tall Two of these wheels all of which 
are of v*ry small diameter are mounted on the ex 
tremtttes of a rigid axle that Is attached to the body 
by two telcBioplc struts fitted w 1th helical spring 
buffers and oil dashpots This axle also carries two 
short skids piojectlng forwards and the front ends 
of these whh h are normally quite clear of the ground 
are fastened to the saiuo point of the body by rigid 
tubular steel struts Between the base of these latter 
stmts Is another tubular steel axle forming part of 
a horlxootal triangular fiame at the forward apex 
of which 1 b a wooden foot The foot la hinged to 
the frame and a rearward extension thereof cRtrles 
the third wheel of the set of three on which tho 
machine Is mounted This whool occupies a position 
In the center of tho aforementioned triangular frame 
work and being Interoonnecled with the steering 
mechanlBm may be moved anywhere within the space 
thus defined The forward apex of the frame Is llko 
the main axle attofhed to the body by a telescopic 


a liolf billfon tons tor the future Additlcmal modlflco* 
tibas most also be Introduced when we properly appre¬ 
ciate the downward tondeney of workable percentogee 
Tlie lower the percentage of Iron which we require In 
the product of our mines the greater the amount of 
ore which at once becomee available This Is pecu 
llarly true of Iron betause of Us very wide general 
distribution 

In 1907 In anticipation of the Interuatlonal Qeolog 
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Ual Congress of 1910 which was to b* hold In Stock 
holm the Swedish committee of arraugements began 
the preparation of a series of estimates of Iron reserves 
in all the countries of the globe neologlsU familiar 
with local conditions wpn miuested to prepare the 
figures each for his own (ountry It fell to the author 
(Prof Kemp) to start the (tilledIon of Atneritan 
estimates and mm h aid was afforde 1 by soveral of 
the largest companies owulng rcaorvis Shoitly th ro 
after however the Intfiest In the t )ns i vation )f 
natural rcsoiir (s sprang ui anil Dr f W Hayes )f 
the VTnltccl Stales f eologbal Siirvty nsrh (inpowcrcd 
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to us© all the rosoupcts of this groat organ 1/aUon In 


servatlv* estimate would afford enough to laat at the 
present output of that State longer than a century 
In addition there Is much reason for thinking that 
there may be two or three times aa much 

Speaking for the country as a whole we may say 
that there is an assured and demonstrated supply 
at present rate of output and at present percentage 
of yield for about a century There Is furthermore 
a less accurately measured but still very probable 
addition when wo allow for lower grado but still prac 
tlcable ores which will be suffi lent to last at present 
rate of produdloii for flftion hundred years to come 
If however production ln< reases as Indeed It may 
with a rapidly growing population and If In this way 
heavier and heavier drafts are made upon < veu this 
groat reserve where shall we look for more’ There 
may be some new dlscoverlps within the United States 
but at presont it la Impossible to speak definitely of 
them We may ask If there are other supplies In 
neighboring lands To this question we may answer 
yes Along the north shore of Cuba toward Its east 
em end and near the sea three areas of what formerly 
appeared to be a barren fenuglnous soil have been 
discovered and tested so that we now know that there 
are two to throe bUIlone of tons of a very pure Iron 
ore which when deprived of the large percentage of 
water which It contains—a cheap and simple process— 
will yield from 40 to 46 per cent Iron This variety 
of ore already begins to enter our ports and the 
deposits win undoubtedly (ontrlbute In no unlmpor 
taut way to tho output of our furnaces 

The report of tho International (?eoIogIcaI Congress 
has shown f irLher that In Newfoiudlaul there are 
very probahlv more than thi o 1 ilUonK of tons of red 
hemallte whoao present yield averag B4 per cent 
From Brarll moreover In the State f Mluas Oeraes 
but pretty well hack from tho coast an 1 n >1 y t opened 
up by rail as estimated by Dr O A Derby there 
are from five to six billion tons of '"0 to 70 per cent 
ore awaiting tho rtilll and the sham shovel Ore from 
DrazII fores a long sea voyag( but the grade la rich 
•ind the Iron masters of this and other countries are 
1 j king ipon II (s I jvoslts as well within the possl 
of lh< fiitur (boon fnighlH ajo kept it very 
reasonablo rates in latir days ml on o on a steam 
ship even ao low price! a commodity »a Irm ore ]f 
of gool IMP iitagoti ml luapU i mel ai I taken 
rrtlatively great distances This Is leraonslntod by 
the shipment this vnr fiom tli nines of Klruna 
Tl- miles within th Polar Tin le In Tjipland ( f SOO 000 
< ma of ore in miles to the Norw glan oast by rail 
and ver 4 000 miles tn Philadelphia bf sew with no 
"reat pn ppect of a return nrg) These Bhlpmeats 
also demonslrate that w are not without the range 
to which Furopean ores mav he shlppf 1 when except 
(i( nally rl 1 St nu p iM ii )f the vast or body of 

Kiruna with th lemonmral I d inlHl ns of t ns 
of fi'' t) fiO p r rnt ore \vlll also teadi Anuil an 
furnaces 

But evt n w(if oir ft till! mb f i resent grade 



strut 

A maohlne that Btands In a clasB apart so far as 
Its carriage la concerned Is the Bldrlot which has 
been little altered except in the matter of refinement 
since It was Initially designed In this machine tho 
carriage la primarily a rectangular frame formed by 
top and bottom flat beams separated by two vertical 
struts and carrying between the extremities two ver 
tlcal tubular steel columns The body rests on the 
top beam while the lower beam forma the base of 
tho structure and tho point of attachment for tho steel 
tapes that truss the wings AtUched to tiie steel 
columns are hinged triangular brackets that support 
the WheelB Iho bubs of which are tied together by an 
ash strut and braced diagonally to the base of tho 
carrUgo by wires anchored to rubber springs This 
latter construcUon is for the purpose of keeping tho 
wheels In lino with the direction of motion AddI 
tional struts rise from the base of the carriage to 
assist b the support of the engine frame which is 
situated In front of the body and al«> for the support 
of the body at a point farther to the rear but on 
this machine there is no skid of any description other 
than the slmplo little bamboo cross beneath the uil 

Our Iron Orw Rwswrvwa 

A OoMFBiftHXNttivii review of the situation with regard 
to iho snpply of Iron ore in the future forms part of 
Pfof J A Kemp* paper Geology and Kconomlcs 
The data are of such Interest that a somewhat detailed 
quotation seems to be in place and is given below 

"In 1906 prof Tamebebm the eminent and greatly 
esieemed former director of the Oecfloglcal Survey of 
Sweden, aMdgned to u* a reserve of only one billion 
lUad sixty mlUlons of ton* Obviously at an annual 
prodttctlon of fifty mUll(m* this rewve would 
Wst twenty years arose at om e 

howeten b Pro! tfinwbobm* data because from 
thm liM l>son orttrtW the red bematHei of Alabama, 
Triilch oah be very aoeforatety eatimaled, and which ot 
ItaimMThp are by oompetent obtHfrera to bava 


assembling dafa on iron In this way fig jrtw as re fa Iw^rome exhaiiatod Iron as a m tal would not fall 
liable as can be expected are now available Wc learn The bash rew Kh with their low percentagoB Rtill r* 

from them that wo may consider three and ono-half main The trapro k of tht PillR-ileH oontftlnR 7 to 8 

billions tons of 60 per cent ore as assured In thn per (tut of ni lalllr Iron a vilue that 1 r far above 

Lake Superior region Of this great total thr e bll the gni ral ylel 1 f onr copper ores In the red metal 

Hons one hundred millions are In the MeRabl range Don Mien fore will nev r fall Tt will probably 
of hflnnesota At thirty millloriH of tons per annum not hing In its general relitlona to m >dorn condl 

the present output of Minnesota wo have a reserv tl >nH foi a vpi> ! mg i n to (in ho far aw Its ores 

for a century are ton irn 1 We nmy hav( gr at r anxiety about 

On tho other hand If wo drop to 40 per rout Mi « ippJies f oking coals than about tho Iron o 

slightly below still however nraalnlng a f(w iwr bit Dim ir il vs>s hi h insslhlitl a of iinprove- 
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cent above the Alabama grades the drill holes show mints or diangia In pro rh* » that ni on an jnstly 

above depths no greater than those already reached give wav to unqualified forebodlnga 

In some mines two or three hundred blllionB of tons — 

of siliceous hematites giving amounts practically In Stone Paste for Casting—Hoi) llnRpel oj] with 
exhaasUbie papf^i waste or bookbinders i apor tiiminlnga for 24 

In the Alabama ore beds we ft el assure 1 of five hours Pour tho mixture Into inoldH D rroIvo glue 

to six hundred million tons of the gradt a now IItill /(-d in hot wntei mix the koIuI m wiDi Uusood oil 

and UMra »ay w«U ba twlos that numbsr Tbs ooa washed cbalk aud paper pulp 
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WirniN tilt IttBt ft*w ypam Bonn of our mllroad 
indiiBtifiil und Httamshlii toinpHnltB have begun to 
nall/i lh( luipoitant part m^t hanh a 1 traneferenoe 
in th( quiik and roonomltal handling of mate 

1 tal I lit iiiout t f!1( It nt advanrt e have boon made 
111 tip hiindllng of hulk material Huoh as ore coal 
and Kraln tvMlt patkagt fiolpht toniprlslng boxea 
ImrrelB bagB and otlier pathagtH whitli makt up tho 
toad of a freight car or the < argo of a Bteamahlp ban 
iuHt hfgun to meivn serious oonalderatlon 

VAKIT AllVANtlH IN IIION ORF llANmiNO 

It 1 h no doubt a fact tliai tho prodcloncy In handling 
hulk niatt rial was due to (he dlfltcuitltB to be over 
toiiin In iht transportation and handling of Iron ore 
to the (enter of the Iron Industry I have referenct 
lo tht Iron ore that was dlsrovered In the Lako Supo- 
ilor tountry The first problem was the transporta 
lion and this was overcome in IHHS when the Federal 
( ov( rninent conitiUtcd Its first system of locks at tho 
falls of tho St Marys River at Sault Balnte Marie 
Aliih Ihf seiond problem was the loading and un 
loading of tho vegsel The loading was readily acoom 
pMshed by tho budding of a long line of pookete cm a 
ihsk extending Into the lake and tho equipping of each 
iMskel with chutes Tho poi ki U were of such height 
that the ore would flow from them over the chutes and 
into tJic vfsscl by gravity The railroad cars of the 
botfom (lump typo were brought over the top of the 
tK)(k(lB and dumpod Into them 

It Is Interesting to note that tho method used in 
the first loading dock is the one on which All docks 
havt iKJen (onrttrinted since The unloading has been 
tlie most difficult to arrompllsh In a qiihk and eco< 
nomhal manner The first vofisela to carry Iron ore 
wile not lonstructed for tho purpose and whllo they 
rairlid sonic ore in Ur bold most of It was carried 
on dH k Whui It was carried In tho hold It was 
hoisted to the dtik by horse power dumped Into bar 
lows and then Ilkf tho dock cargo wheeled ashore 

The next step wan the substitution of a small hoist 
Ing inglnc for the horse power This early method 
waa In operation many years and It was not until 
the do(k managers were forced Into It by the great 
expense in carrying large storage on the dock that 
any imdianltn! dcvlieg were allompted 

TUP URMl M \C IIINF FOB ORE lOAOlNa 

A (abhway machine built and erected at Ckvelond 
Ohio In ISSO under Alexander h Browns design and 
suiarvlslon was the first mm hank al plant Tho next 
miuhiiies wt ro of the bridge ty|)o The method of 
handling tho iron ore over either the cabh way or 
bridge was to fllj Iron bm kela by band In the hold 
ot the vessel and Uion hoist them by the machine 
ind dump them automatically Into railroad cars or 
storage III tho hold there wore from 12 lo 15 shov 
ilera to eaih machine and there were two men on 
tho maihlno one an operator and the other a fireman 

Both of the above equipments were a great Im 
provcinsnt over the early methods and handled the 
Iron on in a satisfaftory manner yet they did not 
lut down tho cost of the hand labor In filling the 
binketH In the hold This was a very largo part of 
the cost of unloading An automatic filling bucket 
hud boon workt-d BucLOsafully for a number of years 
in coal and similar soft material but on account of 
the hard and lumpy nature of tho early Iron ores it 
could not be operated In them 

IIU UKAll ULCKET MM triNE GBEATLT liOWCRH COST 

With the use of the soft Mesaba ores Interest in 
the automatic fllllng or grab bucket was renewed and 
iboul tea ycaiB ago the first successful grab bucket 
nmhines were erected and operated at the Illinois 
stf 1 1 ( ompTuy H plant at Chicago by Hoover ft Mason 
'this plant was designed to unload from the vessel 
(Mrtct Into railroad cars The success of this plant 
w iH tl»c bt ginning of tho prosi-nt methods of unloading 
lion ore There have developed two types of grao 
bucket machines—one with the grab bucket suspended 
fiom wire ropes and the other with the grab bucket 
larrlcd «n a rigid arm 

The cost of fllllng the buckets by hand was about 
n to in (cnta iwr groHB Ion and the cost of hoisting 
und dumping into railroad tars or storage from 1% lo 

2 cents per gross ton making the total cost of un 
loading from 14H to 17 cents With the grab bucket 
msthines this total coat has been reduced to from 1 

• rrrArntMl ttpforr (h CousreiB of rechnolofy Doston 
April Jlth «i the nftirth Rnniverntry if tbp charter of 

(lie MaBSsrlipBctte Institute of Technol >«t 
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to 2 cents per gross ton depending on the distance 
the ore Is carried from the vessel 
The hand filled buckets were of about one ton 
capacity as this size had been found to be the most 
pracliLBl for filling and handling in the hold With 
the grab bucket the slxe is only limited by the dlmen 
elons of the hatch and the shape of the vessel Tho 
first grab bucikels for Iron ore were of five tons 
capacity but since then mschlnet have been built to 
handle seven and a half ten and fifteen tons 
Besides reducing tbe cost of unloading the ability 
In handle In larger units has reduced the time Where- 
as with tbe hand filled buckets to unload a 6 OOfi-ton 
vessel was a question of days It la now only a ques 
tion of hours The steamer Morgan of the Pittsburg 
Steamship Company with a cargo of 11 319 tons of 
ore was recently unloaded at Fklrport In five hour* 
and fifty-eight minutes The work was done with six 
Brown electric unloaders 

INCSEAHFII NIIMDEB OF VEHHFT TRIPS 

These improvements have also Increased the earn 
Ing capacity of the vessel by making possible a greater 
number of trips during the season This Is seen in 
the following comparative stateihenf for the years 
m06 and 1910 showing the averagp stay at upper and 
lower icorts of tbe vessels of the Pittsburg Steamship 
C ompany 
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Ing and disc barging cargoes 
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Average cargo carried 


6 954 


0 634 

Largest cargo carried 

13 333 

13 296 


In 

70 Min 

In 4ft Min 

Fastest loading record 


9 277 


9 788 


TouBiR'rUr Tonsitcrllr 

Rate of fastest loading record 7 283 13 051 

HROII' All! AD in HANDLING PACKAGE FBFlClllT 

In the foregoing I have outlined the dovelopinont 
of Imnclllng bulk material using Iron ore as an exam 
pie The handling of package freight has not been 
brought to tho same degree of perfection In many 
manufacturing concerns mechanical devices have been 
Installed to reduce the cost of handling and to hasten 
the transportation of their products but for quick 
and economical handling of freight at shipping docks 
and railroad terminals little has been done In this 
country In Europe greater advances have been made 
duo largely to tho encourageroont given by th© city 
or government which frequently itself equips the 
docks At Hamburg Antwerp Bremerhaven Glasgow 
London Mancheeter Havre and many othor ports are 
found mechanical appliances each to meet the local 
requirements but all aiming to reduce the number 
and cost of handlings 

In England at tho freight stations and warehouses 
the practice Is to Instal Jib cranes so arranged that 
they (an serve all the floor space from car or wagon 
In this country many of th© railroads have put In 
hand cranes of the pillar or bridge typ<i for handling 
freight from cars to wagons or vice vcr$a but they 
Rie mostly for heavy lifts and are slow in operation 
und (over only a limited area 

Some of tho railroads have put In electric cranes 
In their freight yards and water terminals for exam 
pie the Pennsylvania Railroad Company on Its Green 
vllle docks tbe New York Central ft Hudson River 
Railroad Company at Port Morris the Philadelphia 
ft Reading Railroad Ctmipany at Port Richmond and 
the Central Railroad of New Jersey at Communlpaw 

PACKAGE FRFJOUT AT TERMINALS 

Many of the railroads are coaling their locomotives 
at greatly reduced cost and time by mechanical ap¬ 
pliances but the question of handling their package 
freight at terminals is still open Most managers 
have known that there Is a great lou of time In trans 
ferrlng freight at terminal and Intermediate points 
but few seem to realize the high costs that this In 
volves 

Perhaps the most complex moTsments In the hand 
ling of package freight are at the large steamship 
piers due to the great carrying capacity qf the large 
vessels^ the many coxulgneee each havlag his allotted 
space and tbe limited floor area that has to be cleared 
quickly to make toom for the next veeset The larger 


railroad terminals alio have their many consignee# 
but the floor area Is not so restricted # 

The placing of the packages in the proper apace 1# 
done by the band truck A sling load from the Tsssett 
or a railroad car may contain packages for several 
consignees The track man cannot wait to sort as 
receires thern^ so must load his truck with them a# 
they come This means a long travel to get the paok4^ 
ages to their allotted space In order to tier then# 
several more handlings are necemary All this lead# 
to congestion and Increaelng cost per ton This is fuj| 
ther affected by tbe rise In the cost of labor mate| 
rials rent and larger terminals Each terminal is # 
problem in itself as is each manufacturing estabft 
lisbment so that It is necessary to make a carefu^ 
study of the conditions to be met before any mechan-^ 
leal method can be proposed 

In tbe last thirty years there has been a steady« 
increase in the capital Invested in manufacture which i 
means an increase of tonnage of all kinds of package t 
freight carried by the steamship and railroad com i 
panics To meet this, the raUroads have in¬ 
creased their rolling stock and either enlarged their 
terminals or built more In large cities this has been 
at great cost for land and buildings The method 
of handling the freight has remained the same. 

At t terminal there are two kinds of freight—out 
bound and Inbound Tbe outbound is transferred from 
wagons Into th© outbound freight house and thence 
to the railroad cars or directly from the wagons to 
th© cars The Inbound it vice versa 

All th© alK)ve movements except between wagons 
and cars Involve the sorting of packages and distrib¬ 
uting each to Its designated space It is also neces¬ 
sary to transfer cars from one freight house to the 
other as the use of th© hand trucLk necessitates bring 
Ing the cars to the freight 

BEqiriRKMI-NTS JN FSKIGHT nANDUNO 

A mechanical equipment to be satisfactory must be 
able to dlslrlbuto tho outbound and inbound freight 
Himultaneously there should be no rehandling and 
every square foot of floor space should be served 
with a sing]© handling All motions of lifting and 
conveying should be done by power The machinery 
should b© designed to give the greatest lift required 
and to transfer lo any reasonable distance and then 
tier or lower into cars Continuous operation should 
be sought for to avoid delay 

No part of th© transference should bo along the 
floor and the equipment should not take up any floor 
space that can be used for other purposes All move 
ments of tbe mechanical equipment should allow of 
the assorting and distributing according to classlflca 
tlon and allotted space readily and quickly There 
must be reserve copaoity to prevent congestion in caso 
of extra demands Tho Justification for the Invest 
ment of the mechanical Installation lies In the reduc 
tlon of cost and the saving of time In handling The 
expense should be in proportion to the size of the 
terminal 

There are many companies la this country engaged 
In the manufacture of hoisting and conveying maebtn 
ery While perhaps no one makes alt the necessary 
appliances yet a combination of their product could 
be used to fill the special requirements ot each ter 
mlnal point 

now TO MEET Tins PBOBLFM 

Fully to cover the floor space and obtain all tba 
different requirements for the satisfactory handling 
of tho package freight three units or different types 
of conveying machinery are neoessary These are the 
single rail electric trolley the bridge traveler and the 
cross traveler The electric trolley la the actual load 
(Airylng part of the equipment the single ral] bridge 
traveler and cross traveler fumdshlng a combination 
of loop track system on which the trolley can reaifli 
any part of the area to be covered All movements 
should be so regalated that there will be no iQjter 
ferenoe, and many trolleys can be in operation lot- 
lowing one another Hlach trolley can draw a nnmber 
of trailer trolleys, so that many packages can fit 
hoisted and transported under the control of one mam 
This arrangement allows many loads to be trans¬ 
ported in eloOB seqnence rimultaaeously, and with 
msxUnum hoisting and trgveivdng spai^, gives thd 
greatait range and eapaetty at a nln^mntn of labor 
and tna tn umattoe At some freight termlaalg U mgr 
be neossSaiT to havew In oombtnatlon wtth the aibnvf 
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oonvajon motor truokt on the surface would materially reduce the time and eoet Involved in this question by 8<*veral engineers and the interest 

•ra, beK conveyors. There Is no doubt that sozqo the present method This has already been exem shown by many steamship and railroad managers It 

Kiheme as outlined above when properly carried plifted *n the handUng of bnllc material can bo safoly stated that within the next few years 

meet the special requirements at ^y terminal ConslderlDg the special attention now being given great chaiigfs and developments will bo acrouipllshed 


A. New Gas MacKine 

Use of Gasoline for Production of Gas for Li^ht, Power and Heat 


i B consumption of gasoline and bt nrine has In 
ed enormously during the last few years and 
la ts in colnildnnce wlih the boom in tho auto 
Industry it was assumed erroneously that this 
ded use was merely due to this fact 
)©clally during the last ten years petroleum and 
r products gasoline and benzine have been used 
alvely for lighting purposes either in a crude 
by burning it in liquid form or by turning it 
gas by applying boat to a specially tonslructod 
iieter which usually la applied to each lamp 
other manner of using ben/inc for produi Ing gas 
In the introduction of gas machjnis whlrh mad* 
)y compressing air the latter being fontd ovet 
ireas of benzine or gasoline until It aatiiratis 
the vapor of the benrlne and forms in this way 
a burnable gas 

as simple as the prodiKtlon of the gas ap 
pmred Just as difficult was it to get tills fluid of an 
Minays uniform quality This condition arose from 
peculiar qualities of the ben7lno which Is not 
homogeneous chemical body but only a mlxturL 
of different components of the hydro class which 
greording to their origin or place of destination are 
Wore or lets volatile therefore it Is only natural 
that the air passing over the benrtne first takes up 
the more evaporable parts and leaving the heavier 
of which tho air only t an absorb a little and there 
fore tho carburization becomes Imperfect Tho gas 
thus bofomos steadily poorer in ben/ine vapor and in 
calorific value and as soon as fresh benzine Is added 
tho amount of hydro vapor Is suddenly Increased In 
llie gas which causes the burners to emit a nmole 
or very big flame 

For the technologist the task was to pioduco uu 
air gas which per cubic foot contains an exart deter 
minable and constant amount of hydrocarbon vapor 
and this quantity must be of such a low peivcntage 
that tho gas even In winter could be used in ex 
tended pipe conduits witlmut danger of condoDsatlon 
Let the gas be compared with tht dew In the at 
mospheric atr It is well known for Instance that 
air at 50 deg F can intake and embody more water 
steam (11,0) than air of 200 deg F and If saturated 
air of GO deg F is conducted into a room of only 
JO deg F condensation occurs It Is very much like 
this with the air or gasoline gas The tension of a 
liquid at a certain temperatuio allows figuring out 
how much vapor of the liquid a cubic foot or cubic 
meter of air can take up 

The benzine which Is usually used for gas prodm 
tion has a specific gravity of 0 640 0 670 and Its main 
components have at 82 deg F a tension of about 71 
millimeters at 10 deg F 90 mlllimetors and at 
•"tO deg F 115 millimeters hut we get the percentage 
of volume the air Js able to take up by applying the 
following formula 

P X 100 

V — - 

700 

Wherein P means the tension of the liquid to Ik 
gasified at a certain or given temperature Hence 
for instance at 62 deg F tho air is able to take up 
137 grains of benrino vapor per cubic foot therefor 
the gas of such a composHlon could bo used at a 
temperature down to 32 deg F but would condense 
below this point 

By ottVbodylng 107 grains of vapor In a cubic foot 
of air gas Is produced which remains constant at a 
temperature of 20 deg F and this composition Is 
usually satisfactory to suit the average atmospheric 
conditions for the simple reason that an extended 
pipe system (town piping for Instance) always must 
be placed below the frost line and as a rule moving 
gas never will assimilate the temperature of its 
environments or will be much affected by tho tern 
pemtare 

U Is understood that the amount of benzine to be 
mixed with the air could be reduced further but it 
is not advlsaWe to do so, as with this decrease of 
btnztne vapor, ths calorlllc vs4ue of ths gas would 
daerdase The gas of the above consistency contains 
aboot 7 7 pwtane, 78 9 nttrogqn 19 4 oxygen snd do- 
vshiiw about 840 B T tr per cubic foot to which 
18 to to p«r cent In efllclettcy should be added for 
the reagon that the small amount of H/) the las 
developi when burned, Ipcrsases tho intensity of the 


I he ttpeclfic gravity of tho gas is 1 IJ and ihe 
table below taken from tho n port of a highly rt( og 
nfzed autbo tty gives a comparison between different 
kinds of light showing the air required to get a 
perfect combustion and the prodm is derived from 11 
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the accompanying illustrations and Its pro< ess of maK 
log gas consists In To drop exart ineaB^in 1 quan 
tUles of gasollnt or l)onzlno Into a r'lrtf'otion lomn 
(rarburctor) wh« re It ivapnattB and uft» i this to 
mix the sauu with exact meaHured quanttlicM of 
atmospheric air an I to bring both tofeitlur under a 
certain piessure which Is necessary to coni net the 
gUH to tho buiner etc 


of tho latter and tlu tenuHi itnu conditions The 
oil IS fml into the carbureter in (he following manner 
J he turning of the sprocket \^he( 1 conneetod with 
tho windlass opeiutos tho Kiimll upih r sprocket wheel 
by means of the endless sprocket chain As IhU latter 
Bpiocket wheel has hut nine teeth It makes six rovo 
lutlons while the ^3 In lleai make h oik To tho axis 
ol the sprocket v\hccl Is fHsteiud cn ccccntilc which 
Is gioovcfi and into this groove an arm oi pawl a 
adjustablv fixed bv a set sr i ew This pawl or arm 
loioliPB ovei and en^^agt s with its point a ratch) t 
about KO tor th This ratchet operates and con 
trols the luff I lor eprrxkef wheel vihfch carries an 
cnlliss (litiln of hue kc ts These bnekets each contain 
an exact gialnatcKl quantItv of oil and therefore 
bring a nulfurm quantity of fuel up from the bottom 
of the reflfr\oli oi reluin leent ns the case may be 
Om complete turn of the ratch L whtcl and conse 
qeuntly of the bm ket si lo ket wheel would empty 
L certain nuntb i of bJ kets By Blldlng the pawl In 
one can regulate the miniber of teeth It will reach 
0 it and take 1 hm is a valuable point to bear in 




SIDt VIhW OI MAdUM bT>K AIIloMAlK FHO 
niTCTiOV OF A tONSTANTlY UNlkOKM GAS 


I 1U)\1 \n W OI IHI ( AS MAtHINl 


This procesa la coutiary to th piovloua methods 
of making gau which allow tho air to tako up as 
much vapor a« the conditions of the ujiild air and 
awompauying clie^umBtanc es pcimlt so that by a 
thangB of these conditions the quality of the gas Is 
bound to change while the new vacuum jirocfss 
treated In this arlfc lu takes care that the amount 
of tho gasoline or bcnzlno vapor never differs from 
the determined quantities 

rhli vacuum profess further permits tho uso of 
the heavier and cheaper produrts of gasollno dis 
tlllal Ion—deodorized gasollno common motor gaso 
lino etc which cannot be uaod In any other gas 
macbliie 

In appearance the machine differs from those of 
other ayatems inasmuch that the carburization and 
the iweseuro process usually and for < onvcnlenco 
tako place at one time tu the machine Itsolf while 
in the other systems evaporlzatlon and pressuio are 
two different operations 

It might bo added however that the construction 
of the machine allows of transferring tho twin opera 
tlons to th© outside of the building (outside carbu 
reter) should conditions require it 

After the raaohlne Is wound up the spiocket wheel 
of 64 teeth attached to tho outer tlrcumferoncp of tho 
casing inclosing the planetary gears revolves with 
tho inside drum One revolution of the windlass un 
winds about 10 Inches of cable and causes one revo 
lution of the Inside drum making about 6 to 6 cubic 
feet of gas To impregnate 1 cubic foot of air requires 
but a few grains of gasolina according to the quality 


mlud ff 1 if tbf giHullno Is ilcli a sinallei amount 
of goaollnr iiiiist bt fpd and tho piwl a( t H<tordlngly 
to take less gafaolino whtrtqs If ihf doodorl/od gSHO 
lljio is iiHo I as will ordinarily bt the case tho pawl 
must be HI t out furlhxi all of whbh can be best 
determined only after t arh mat bine has been In 
stalloil and the quality of tho gas has bten dilormlned 
In turning the smaller spiockot whet 1 thL groovt d 
(iLonttlt turns and opeiates the pawl so that It 
rcaLbes out aud takes hold of as many teeth In the 
ratchot wheel as it raav be set for Tiiertfoit if lh( 
pawl is not engaged with tho ratchet wheel It will 
not turn tho same and will cause no feed of gasoline 
and cnnsequently neither gas nor light is given out 
If we find by pioftical use of each Installation that 
there la a sufflclontly rich gas when the pawl roaches 
out and takes 14 teeth It will be seen that one revo 
lulion of the windless and (oneequtntly of the drum 
makes the sprookot wheel revolve 6 times and rea<h 
over theiefore thiough th© medium of th© pawl and 
the take 6x14 teeth or S4 In all are engaged In one 
revolution of tho drum which would figure down to 
84/13J turn of the ratchet controlling buikota sprock'^t 
wheel or 14 buckets containing about 600 grains of 
gasoline for 6 cubic feet of gas It will further be 
seen that from 1 to JJ teeth can be engaged by the 
pawl and heiu lies solely the regulation of guollue 
feed If your gas is too rich you can set for less 
teeth also If not rich enough for more but this regu 
latlon will be done but once and then tho gaa will 
be forever uniform provided always that th© same 
quality of gasoline is used 
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Movin|( Houses in Germany 


An American Idea Transplanted 
By A F. BocK 


Thk moving of solid brick houtei from one place 
to another is no longer an unshared privilege to 
America since recently this baa been sucoeMfully 
effected in Germany at premises Nos 8 and 9 See- 
etraese In South Berlin on each of which stood a 
two-storied solid brick bouse Not proving profitable 
the ownei of the structure on the advice of Mr 
Richard Stephan a resident architect, decided to move 
one of the villas standing somewhat In the back 
ground to a place just behind the other When this 
was completed the ground at No 9 was free to be 
sold for building purposes 

After the concession for this scheme bad been 
granted by the authorities the work began First of 
'll! the walls of the house to be moved were wedged 
In slowly and by piecemeal Immediately above the 
foundations and in the open spaces broad flanged 
Dlfferdlnger tK^ms N P 24 were cautiously In 
serted For each wall two of these beams were used 
Then timber beams of 21x24 inch diameter the surface 
of which was mounted with 10 millimeter (0 894 Inch) 
sheet Iron two for each wall were placed horizontally 
on the foundations which before had been carefully 
leveled 

Between timbers and beams a number of very strong 


two houses with a vsrapdft aftsr ths moving hag 
been completed and tbs vlllaa stand one behind the 
other 

The cost of moving repairs and reconstruction Is 
considered to be nearly halt as much as taking down 
and rebuilding tbs bouse 


Tennessee s Seseuroes Told In Flotures 
In this day and age when people writs In short¬ 
hand they more and more want to read In pictures 
unless the matter la one in which they have already 
become Interested Taking this view of the case ths 
State Oeologtcal Survey* has supplemented ths bul 
letlDs It has been Issuing which are Intended prl 
marlly to give Information when Information Is 
wanted or requested by a little bulletin describing 
very briefly the resources of the State but telling the 
story largely through photograiphs This Is Intended 
to Interest the man who Is now not Interested but 
who may become interested and through that Interest 
may ultimately move to Tennessee or Invest In Ten 
nessee Nor Is this report Intended alone for the 
people outside of the State Very few Tennesseeans 
realire the advantages the wealth the development 
or the future possibilities of their own State If they 


sspaolaliy oaDa attsmUoA to opportnbltlss for 
sxvanslon or for further dswslopaiMbt, sltbor In 
cultural dsTsloimisnt or In sxploltlnf tb# 
wealth of mlnsrals. It statos that nlany of tbo 
oral rssonrcsf have bardbf yst boon oantebodl^ 
only awaiting capital to bsoomo tbo Sooioo Of 
profit It calls attontlon to ths fact tbgt tbo 
of the Panama Canal Is going to prove a 
to the weet coast of both Noftib and South 
and to all of the (Mont and that In the new 
commerce, which wlU take advantage of that fOtti 
South from Us geographic pooltion, has a d^reat|| 
vantage over Its mors northern neighbors As 
nessee is probably the richest state of the South 
In Its mineral and non mineral resouroee, Tenne 
ought to tee a phenomenal growth during the 
ten years But it Is first going to be nsoeseary 
the people of Tennessee as well as those out 
realise the opportunities awaiting Inveetment 
labor and take advantage of those opportunltiee. 

While the Geological Sutvey work will 
marlly In obtaining accurate hiformation 
various resources of the State ^d then 
that information to those who may rsQuest 
Heves that It Is also part of 1^ work to call attsntlof 
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IA( KH AMI IIIKl/Ml ItUMKH WITH WIIK II nil< HOHMK WAS MtlM-U MMV HMOWINO TIIK FOUR TRA( KS LAID ON CONCRETE FOUNDATIONS 


MOVING HOUSKH IN OHHMANY 


Steel rollprs were placed In apacea of 80 centimeterB 
(31 5 Inthes) This work took a fortnight With the 
leveling of the foundations and when the masonry 
covering of the beams had well lat the last remaining 
struts lould be removed so that the house with all 
lU weight of 400 000 kilogrammes (881 840 pounds) 
retted entirely on the steel rollers and could be 
easily pushed along 

In the meantime for alt the distance the house 
had to pass concrete foundations had been built which 
were rendered absolutely level and were covered with 
beams and Iron plates In such a way that there were 
four tracks on which the house could be rolled along 
as represented In the Ulustratlon Theoe preUrolnarles 
au onipllshed the proper work of moving the house 
(«u1d begin For this purpose a thrust block was 
fastened to the sliding beams (runners) and between 
those latter and the house three jocks were placed 
which had a pushing capacity of 15 000 kilogrammes 
(3*1 079 pounds) and a 40-contlmeter (15 7 Inch) 
Htrokp and were operated by three men at the same 
time This being effected the house could be moved 
HH far us the stroke of tho jacks permitted vis 40 
<iTiUmetcrB (15 7 Inch^) After this the Jacks were 
screw (d l>a(k and between the thrust block and the 
former the operators Inserted beams of tho required 
length as shown In the Illustration of the moving 
jacks cud thrust blocks Now the moving couM be 
repeated In the same manner as before always pash 
Ing 40 centlmettrs (16 7 Inches) To secure the bouse 
against breakage w-lille moving all windows were 
braced and strutted The inhabitants of the dwelling 
had all left, but a good deal of famltare etlll re¬ 
mained 

ne omier of the property Utenda to coueoi the 


did thorp would be more boosting for ronneasoe there 
would be less moving to Oklahoma there would be less 
nptd for the hoik home movement there would be 
fewer Tennessee capitalists looking to Texas or New 
York or other places for Investment 
The new bulletin Is quite comprehensive In Us 
Scope describing not only the various mineral re- 
Hources but also the soils the forests the topography 
(llmate transportation facilities etc even cHlng the 
States wealth Its debt tax rate etc It not only 
sayv that Tennessee Is a pleasant place to live but 
It shows by selected pictures from ths sevsral sec 
tlons of the State that It Is It not only uys the 
cities are progressive and busy but It shows by plo 
tures bulldlngi, bomes parks, buslnem Mctlons 
wharves etc that the cities are busy up-tOHlate and 
attractive Attractive pictures of good roads and 
other country scenes show some of the phases of conn 
try life The forest resources are lllostrated by cuts 
taken from the flank of the Great Smokies to the 
bottoms of the Mississippi Tennessee happens to 
have a number of Industrial plants that are the largest 
of their kind south of ths Ohio River Several of 
these are pictured in lllnstratlng those Indnitries. 
Pictures are also given of ohert, llmsatone and marble 
quarries of ooad Iron and other mins#, and Iron fooa 
dries copper smelters, etc 
On ths whole, one can hardly look throogh the bob 
tetln even though he does not have tlins to read it, 
without gaining the general Idea that Tennessee Is 
a pleasant land beautiful In Its phyalogri^hlo aspect, 
a good place to live, rich to many klndi of nsouroes, 
and that thoas resourosi ars hetag dovnlopod on a 
mors or less Igrgs soale la addltte to ahowtog w3uit 
alraady axifta tbar% or la Mag Aoa% tbo boMbi 


to those resources In a way that would interest both 
lieople and capital, whether they are now Interested 
or not 

The bulletin has been sttraoUvely printed on calen 
dered paper and reflects credit upon printer, Bran 
don Printing (Company of Nashville It can be ob¬ 
tained by applying to the Stats Geologist, Oapltol 
Annex, Nashville or upon request aoeompanled by 
2 cenu In pottage from those outilds of Nashville. 


Mew Standard Cage Electric Railroad 
The new standard gage railroad which wlU be 
opened In Sweden in 1914 presents a conslderablo In¬ 
terest It belongs to the State railroad Unit, aiul as 
ws have elsewhere mentioned, runs from tbg mining 
district of Klrtma to the frontier Recently the con 
tract was awarded for part of the electric iooomoCIves 


to the German 81eoi«&s49dilidkert dnn, and tlMia ars 
now building at the Berlin works. However, a Siredtsb 
company is oonstrnettog jtwo high-speed paesMigir lo- 
oomottves and two freight looomotlveg, While blevsn 
freight locomoUvss will be built in Oormaay Tkm 
last are of the dottble typ« ud eoaslst of |wo«eygrate 
units coupled together unit or h^MooitotoUvg 

has three bareoupM gktes ^lerated ftm a also- 
trie motor Trahstonnm on the loeo mo ttyes art tsod 
tor lowering the voUage. As eaeb half ot dto ^obteo- 
tiT* !• te ie j M K tthumm ft 
tat ftgftliuA ftodMjtft. Tb* ttoMr l» Uati* 

tbft toeooMttftft ftUilB ftftd dilTMt Ow 
Mvev M that ft Iftifft UmA ae<or mt taft 
tiMift to •totoi twttiir ftlr eMMag. 
irlH bft ealM agok (g tgftUi Ototoufiwt 
Urto nOMftA •*» tte. iato|i(wWiil|.,iMr 
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Thb beginnlnf of the twentieth century has aeen 
many advancea In the methods and machinery em 
ployed la the aunufactore of ateel One of the most 
notable changee haa been the Introduction of the larce 
fu enflne deaigned to operate on the waste gaaea 
from blaat fumaoea and used to drive the electrical 
•neratore which furnish power for driving the ma¬ 
chinery about the plant Another application to 
which the gas engine has been put is to drive the air 
oompreisors which furnish the blaat to the fum&cei 
At the tame time a new machine has been Introduced 
to take the place of the older steam driven blowing 
engine This Is the Slick blowing tub The first large 
Installation of this type of blowing units was erected 
at the Homestead Works of the Carnegie Steel Com 
pany where the makers Allls-Cbalmers Company in 
staUed four 42 Inch X 64 Inch twin tandem gas en 
glnes drlTlng 72-*nch Slick tubs When the big power 
house of the Indiana Steel Company at Gary was 
built eight of these units were Installed In that 
Since then similar units have bcfcn Installed In the 
South Chicago plant of the llllnola Steel Company In 
the Algoma plant of the Lake Superior Iron and 
Steel Company and others larger than any yet In 
stalled are now building for the central furnaces of 
tke American Steel and Wire Company at Cleveland 
Tne design of the Slick tub makes possible the de- 
Ilyery of a much larger quantity of air from a 8raa41er 
piece of apparatus than was possible with the older 
type of blowing en^ne Two Slick tubs are all that 
are necessary for the largest furnace while three or 
four of other types wpuld bo neceeaary 
The essential difference between the Slick blowing 
engine or tub as It Is commonly called and other 
blowing engines lies In the method of admitting air 
to the compressing cylinder In other types largo 
valve area Is required which necessitates cither large 
valves or numerous small valves In the Slick de¬ 
sign the entire cylinder of the compressor lerves as 


TWH\e CAR TEAIN LU4DICO WITH A «1N< LE Bl-OWINO UNl| 

the valve The Inlet ports In this design are located 
in the barrel of the tub and consist of a series of clr 
cular openings extending entirely around the clrcum 
ferenoe of the barrel at each end The barrel Is not 
attached to the heads but Is supported and moves on 
Independent slides at each side Connection Is made 
to the engine on each side and the barrel la given 
a reciprocating motion while the heads remain sta> 
tionary This construction gives great Inlet area for 
a very small motion of the barrel and leaves the en 
tire area of the heads free for the discharge valves 
The advantage of this construction Is that the air 
completely fills the tube with practically no drop be¬ 
low the atmospheric pressure at the beginning of the 
suction stroke The large discharge valve area of the 
beads greatly reducee the clearance necissary In the 
cylinder and also prevents the air pressure In the 
cylinder rising much above the pressure In the re 
celver The small movement of the vahes and the 
large port openings permit of much higher piston 
speeds than can be used with other types of blowing 
engines and consequently the use of smaller machines 
for the same amomt of air 
These Slick blowing tubs are use I with both steam 
engines and gas engines more frequently with the 
latter however as they were develoi>ed about the same 
time that the largi gas uiglne came Into use In 
the steel Industry Tlie is lal pra tlce le to place the 
steam or gas cyllnl is at one fn! of the frame while 
the tub Is fastened to Ih* other This gives a 
short and direct drive r)r the barr 1 from he en 
glne shaft while the air piston Is connected to the 
row head by means of distance rods and has tho 
same travel as the gas piston This gives a very 
rigid and compact machine 
The gas engine which Allis Chalmers Company 
build to go with these blowing t ibs en bodies the most 
modem developments which experience has proved 
advlslble with the resiU that Its design differs some 


what from European models In order to meet Amnrl 
can conditions Progress in the design of large gas 
engines hat been much Influenced by natural con 
dldona existing In the stool Industry which pro 
sented an Ideal field for their use In the utlUratlon of 
waste gaees The conditions demanded an engine 
which would operate on a gas of low heal value and 
which was reliable for continuous and severe service 

The Allis Chalmers gas engine Is of the horizontal 
doable acting four stroke-cycle type with the gas 
cylinders arranged In tandem This arrangement ap 
plies power to the common piston rod at each forward 
and backward stroke and gives the same continuous 
application of power to the crank shaft that Is ol 
talned with the simple steam engine When twin cn 
glnes ar© used as with tho 1 lowing t ibs fo ir p wer 
strokes are obtained per revolution Thtse h th 
use of a properly designed fly wheel give a vom even 
turning moment 

It is In the frame that the prinrlial llffereii e In 
design Is apiiarent Foreign practice favors the uar 
of the center crank whi h nt ossUatcB three bearinKs 
for a single engine and four bearings for a twin on 
glne The AHIs-Clialnciers engine requires bit Iwi 
bearings for either single or twin engine Another 
tggentlal feature of this engine Is the uge of an Ini r 
n odiatft crosg head between tho two yllnde s and a 
tall cross head behind the second cylin ler These 
s ipport the pistons and piston rods so that they can 
travel without touching either the lore of tho gas 
cylinders or st ifflng boxes This design also plooea 
the Inlet valveg at the top of the (yllnlers and the ex 
baust valves at the bottom which la essential to tho 
I roper scavenging of the cylinder Provision Is also 
made f )r removing the cylinder heads without dIscon 
nectlng the cylinders from the main frame or tl© 
pieces These gas engines give the Impression of 
solidity and simpll Ity an I show groat strength 
Their quiet running an 1 freelom from vibration art 
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paidLulnrly apparent Tble !b true with overload! u 
Wf It aa iinderloaili and thert la In Tat t no nolleeable 
(linriKO In the operation under wide variation In loads 
As the point of greateflt strena In a gns engine 1 b In 
the frame Ibo weight of the frame of this engine Ib 
mado about out fourth the total wolght The jaw In 
which the main luarlng sin II 0 an held and which Is 
Bubjett to th( greattat etn sses la made particularly 
heu\y and rigid it la fuither strengthtued by two 
steel tie bolta exit ndlng acrosR the jaw above the 
shaft which tlimln&to nil bending atresaes In the 
frame at this point but do not Intel fore with the re* 
movnl of the main bearing cap 

lh( (jliiidora are enst in one piece and a tough 
tlbrouH iioii Is tihid which In well adapted to meet the 
Htrnins (mounttnd Ihe outer cylludor walla with 
fli Ilf pi < foim a (ontlnuons frame work and pio- 
\ld( a \nry rigid fOpRlruttlon The Inner wall of the 
(>]lnd( r la subjet ted to the cxploalve presaiiro only 
( as and air inUi pasHagt s and a distribution cham 
Ih r are cnHt Integral with the o>Under 

1 0 piovldf i wetring Hurface the (yllndir Is flth d 
wllh a Ilntr of a special grade of verv hard flue 
graliiMl iron whhh has particularly good wearing 
Uiiiillths and whhh rtadlly takoa a high polish and 
tlnI(h^ redmes friction A special patented (Onatruo 
linn of a toiiku* nnd grinnc fit at tin middle of Its 
length togith r with a shrink fit over Its entire 
hngth holds the liner Hrmly In pla< e while i)ermlt 
ting free expansion with the cylinder walls 

Tin ^nlvt gfar Is of the stratiIhalhm l>p' whhh 
piiriiliH loiitrnl of the inglm by vnt>lng the r* la 
live proportion of air and gas Tlie valve Is double 
Stated with tho air admleslnn bttwreii the two sf nta 
and the gas admission abovt the upper "Ihe rolatlvo 


amounU of air and gas art control!^ by an auxUtary 
lay Bbaft actuated by the governor The two Inlet 
valves for each cylinder are located at the top and 
the two exhaust valves at the bottom bo that all Im 
purities leave the cylinder tn the most natural way 
The exhaust valves and all the parts of the engine 
coming lu contai t with the hot gaaos of explosion are 
water cooled 

These engines are started by means of compressed 
air and an auxiliary starting gear which is auto- 
Tnallcally cut out when the engine Is ready to oper 
ate on gas The method of starting Is very simple and 
the time occupied U Inappreciable In one of the 
lurgc |H)wcr housts where these engines are used to 
drive alternators It Is usually less than one minute 
from tho time an order is given to start the engine 
to the time it U put In servlco and delivering load 
Ihc record time is 37 seconds 

One of the accompanying photographs shows a 
train loaded with a single AlHs^yhalmors gas engine 
blowing unit The apparatus loaded on tho train con 
tains tho parts of a twin tandem gas engine and the 
Slick blowing tubs for tho unit The first two cars 
ire loiidfd with the main engine frames weighing ap¬ 
proximately ISO 000 pounds each the third car sup¬ 
ports tho main shaft and cranks the next four cars 
each carry a gas engine cylliuhr the next two egeh 
hold a tie piece and tail picKe for one gas engine 
whlh cath of the last two cars la loadwl wllh a 
Slick fylliider and some of the accessory apparatus 
Many of the detail parts are not shown In this photo 

During the past few months the Allis Chalmers 
Company has shipped four gas engine generating sets 
and two gan engine blowing units to the Tdike Ru 
iBMloi Iron and 9tetl ( orporatlon at Sault Ste 


um n. mi| 

CAnadg, ggd twff uord pi ^ 
nsarlag oompletioii Kbidh ons of thMe unlti red«iV 
twelva can for Its inaspoytation and lu welal^t S 
proxlmatod 1 , 000,000 % 

These gas engine units an being Installed In J 
large extension of the lAke Superior Iron and Ste 
Corporatlone plant at Sault Ste Marie OnUrl 
Canada The original rail mill will have a largely i 
creased capacity and new plate and merchant ikill 
will be buUt as well as coke ovens Operations wl 
bo started at the plant In the near future B*or fu 
nlshing power for the mills and blowing the furnace 
the company purchased the above units from AUli 
C halmers Company They will be supplied with 14 
from the blast furnaces. i 

The gas engines are all alike being of the twill 
tandem four-cycle type with cycllnder 34 X 48 Incbei 
They conform to the company s standard in all r^ 
spects Four of these engines are direct connected tj 
1 765 K V A 25 cycle 3 phase 2,300-volt altematori 
running at 107 R P M These seta will supply powei 
for driving the motors about the mill ’ 

The other four units are to be connected to the neW 
Slick blowing tubs manufactured by Allls<*halmeri 
Company These tubs are 64 X 48 Inches and are ar 
ranged to operate duplex on the opposite side of the 
main shaft from the engine Each blowing unit has 
ft capacity of 25 000 cubic feet per minute when run 
nlng at 72 U P M but can bo speeded up to 85 
R P M If ncrcBSftry 

When the new works are completed this will be the 
largest steel producing plant In Canada and natur 
ally the most modern Mr Alfred Ernst has been con 
suilting onglnpcr on the work and much of Us suceest! 
will be due lo his efforts 


Heating and Ventilating^ tKe Yarrow Home 

A Senes of Interesting^^Experiments 


Ink quiHtimi of providing tho best system of von 
tilatioii and heating for public buildings and t Hp 
olally for HospUalB and < onvalc atont ITom<fl la of 
BO much Importance that the following experiments 
canuot fall to be of lntor< st 

On tho ouaKlon of tho aitiuai gathering at tho 
Vanow IFomo on 7uly t7th (<rtain changes 

which had recently been made in tho heating and 
venlnation of ll>e InHlltution w»re deHcrlbod by Mr 
Yarrow 

The syHtem of henting and ventilation was carrhcl 
out In a very lomplefo manner when the Homo was 
conatiinted and whk based upon tho host knowhdKt 
avallablo at tho tlim hut exiurlenti has ludlcati d 
that In many oBBcntinl paitlcularn the Hyntora adopted 
was far fiom satinfac lory and It became evident Uiat 
(banges must bo made 

The healing wuh Bctured by iiioanB of nunicious 
radiators In tha usual manner fresh air from out 
aide being admitted through openings at tlu buck of 
tho ladlators thus coming In direct contact with the 
hot eurfmra and gutting warnud on ItH pasBage into 
the building This at flrnt sight appears correct but 
ft ilUIc ronsidoratlon shows it is open to objections 
Mhut ri alU happms Is that tho rndiitors very soon 
get oovirtd with dust brought by the Incoming air 
and this dust as Is well known brings with It numer 
0U8 mhrohfS Ofti n Ihi ae 1 idlutoia aio fixed lu such 
a position that It la Impossible to clean them cf 
Ih t( ully SonutlnuH they are In nc-csscs to In? out of 
llu wo at otlirt tlnua tlco design of the radiators la 
siK h that It Is Impossible to get brushes lx.tween tho 
heating tubes On some systenis tho heating Is done 
by means of liot pipes under tho floor with ratings 
above Ih^m and on others tht radiators urc^ mclog^J 
In nrnamtntal cases for the sake of appearance In 
most rases It Ih found that the radiators are of such 
a design 01 BO placeci that U is ImpossiWo to securo 
tlu tleanllnesH and fitidom from deposit of dust so 
iss<ntial to good sanitary conditions 

Mr Yarrow polnttd out that tho c onvlc tlon waa 
foKt^d upon evervouH who had studied ihe subject that 
llu onh form of really good radiator la one of such 
d( h 1 II and so placf'd that R can be cleaned and dusted 
daitv wRh fiuilltv I rcibably to carry this out In tho 
iMhl maiuur the radiators should (.onslst of polished 
lul 4 N inst being bright any deposit of dust Is 
tnii It M'^ihlt and lu addition servants naturally if 
tlu V t iK a luUh In tbMr work sec that any pol 
ijlu (t duifvi Is k< pt hi a on dUabh condition 

llHvli thes oiisidc r itlons In vbw the Inlets 
wtilth pi \iou«ly oiuluLtid the fnsh air Into direct 
eontftct with thf rviltitnrs were permanently closed 
oo that now th air hiw not tho opportunity of de- 
poRltlng lu dust upoTi Ihf bwitiil surface of the rad! 
at / s or of (ftnylng hRr the roonis the already ac 
oumulKtcd microbes 

Mi > arrow then doscrlhed the Kyntem of ventlla 
tlon originally adopted which c onslslcd of horl 


/onU! ilr dues along tho cclUngB of the rooms 
These air ducts terminated at each end of the build 
lug In tall ventilating Rhafts The tendency for the 
hot air to pass out In this way is due lo tho dlfforenco 
In weight cjf the hot air Inside the shaft and tho eold 
air outside the building just in the same wav' that a 
«hhniuy over a fire allows llu hot products of com 
Imstlon to pass upwards In such ventilating sys 
tc ms howtvir tUi difference of temperature and con 
sequent weight of the air Is so very small that the 
diaught Is nccissarily slugglHh consequently to ro 
verao the direction of the c urrt iif of air requires very 
in tie ( oiiutcrnctlng Influence 

Mr John SampRon a member of the ( ominlttco vf 
Management of tlu Homo drew attention to the ef 
ft c t which wind had on ventilation and demonstrated 
in the cleartst possible way that wind striking the 
building on one side had a tendency to hunase thi 
presHurf of air In tho moms on that side and at thn 
saiiu time lo diminish the air pressuro In the rooms 
on tlu opimslto side Now in those rooms whore tho 
prcBsuro whs diminished the reduced pressure had 
clearly a tendency to upset the system of ventilation 
auslng tho paswigcs which were Intended as upcasts 
to be downcasts 

Numeious experiments were tried In all the rooms 
not only when them was no wind but when the wind 
blow on the building from dlffercmt quartc^rs It 
was fecund that when the re was no wind th© ventila¬ 
tion aeled perfectly and as was Intended but the mf>- 
nu nl a slight wind arose which at Broadstalrs is of 
genera! occurrence it was found that in many* of tho 
roonifc Iho air Instead of passing away through the 
ventilating passages and up tho shafts was actually 
drawn down owing to tho suction duo to the reduced 
sir pressure In those rooms on Iho sides of tho build 
Ing oppoalto to those upon which the wind blow Now 
It is self evident that If the air enters the building 
After having passed through passages which from 
Iholr nature can never bo cleaned and which are 
charged largely with dust full of objectionable or 
ganlsms and which were never Intended for admitting 
air but for letting It out the result must be most 
unsatisfactory and there appeared to be a reasonable 
probability that many aor© throats had been duo to 
this cause 

The eommltto© being firmly convinced from 
tlio obovo consldei ftl Ions that tho system of 
ventilation hac^ boon founded on wrong principles or 
dared all the openings In the ceilings of the rooms lead 
Ing to the ventilating passages to he closed They had 
the beds removed from the sides of the dormitories 
and placed In the renter and gave Instructions for the 
windows to be always slightly open so that the ven 
Illation of each dormitory sbonld depoed entirely 
upon the passage of air across the rooms entering the 
side where the wind blew and finding exit on the op¬ 
posite side As there scarcely ever exists a time when 
there la not more or less breexe, It would l^pear that 


this was both a simple and efllclont means of contlnu 
ally changing the air 

As tho result of this Investigation It would appear 
Uiat one of the secrets of ventilation Is to prevent air 
passing through any passages whore dust and dirt can 
accumulate In fact the air prior to entering tho 
rooms should pass ov* r the minimum surface 

A dolls housn was used In order to illustrate by 
oclual experiment what occurred when a current of air 
blew on one side of the liome A fire was lighted In a 
room in the dolls house and the smoke amended and 
was seen issuing from the chimney A rotary fan act 
uated by an elcctrU motor produced a current of air 
corresponding to a moderate wlnd—that is to say from 
12 to 15 miles and hour—which was allowed to Im 
lilngo on one side of the doll g house and It was at 
once seen when the window was open in the dolls 
house on the side opposite to that on which the air 
impinged that omoke was Immediately drawn down 
tho chimney instead of passing upwards owing to the 
reduction of pressure on the side opposite to that on 
wlibh the current of air waa blown 

The following description waa given by Dr Dawson 

The bacteriological examination of the air not only 
confirmed the opinion that under certain conditions 
whal aio Intended for veulllating outlets became In 
lets but also showed the vitiation of tho air In Ward 
No 1 which resulted 

Two prepared plates were exposed beneath tho air 
shaft in the celling of the ward These plates were so 
to speak back to back that la the medium on the 
one looked upward toward the opening In the celling 
and tho medium on the other looked downward 
toward the floor Plates were exposed actually within 
tiie air shafts Others were also placed on the beds in 
the ward and finally a plate waa placed midway bo 
tween the floor and celling underneath the air shaft 
All these plates were exposed for a period of five min 
utes The results wore as follows 

The plates within 4:he air shaft, and the plate im¬ 
mediately beneath It showed a rich growth of micro- 
organ Isms whereas the plato under the air shaft 
whose medium looked downward wax comparatively 
free The plates also placed upon the beds In the ward 
(‘ontalned only a few colonies. ^ 

Further than this gmong the rich crops Of micro- 
organisms found on the plates near tho M shal^ were 
many pathogenic varieties, and especially notlQeat) 4 fl 
among these were the Mierocoevua Oatwrhaiii and 
Staphylococci which are so often associated with sore 
throats whereas In the plates remote from thehlrahOft 
the pathogenic organisms wore omjae^tngly few fhe 
fact that the plate near the air shaft which lOOhad 
upward was richly covered with organisms—Wberoaf 
the plate immediately bsnesth it which looW down 
ward showed very few-“ahowi that the glr 
traveling into the room and not o«t of tbb 
through the so-called outlet This oobcIdgUm was 
farther confirmed by the plates inside the oon 
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th» me varieties of orculsms as the plate 
tmtiyatety Peneatb the cratint 
ttif^l^anll No 2 veff similar Id else and shape a con 
treMxperiment was conducted the air shaft In the 
oe^lK helDS blocked up, and plates belnc exposed in 
thdiiame position as In Ward No 1 The plates In 
eve^ Instance ahowed but a feeble growth of mlcro- 
ofg^lams^ one of the plates showing only 17 colonies 
a jj^lnst 89 colonies found on the similar plate cor 
Ddingly situated in Ward No 1 It Is clear, 
jfore that the air was a great deal purer when 
Pentllatlng outlet in the celling wan blocked up 
the Yarrow Home has been troubled for somn 
past with small epidemics of sore throats and 
I been In some Instances established that the sore 
ate do not spread from person to person but 
WOfjld break out In different wards where the Inmates 
hai§ not been In contact 


These troubles entirely ceased when the ventilating 
khafU In tbs celling* were closed The fket Is that 
the ventilating ahafta which lead from the coiUngs of 
the wards to the outer air are In close Juxtaposition 
As long as there Is no wind it Is probable that those 
shafts would operate as outlets as they were origin 
ally Intended to do but directly there Is a wind these 
outlets become Inlets and Impure air enters the wards 
and the air of one ward can communicate with the 
other 

This Investigation also shows once more that all air 
ehafts are dangerous unless they are so big and so 
situated that they ran bo easily and regularly tluahed 
with water Unless this Is the case the air shafts col 
led more and more dual and the air which pa'^RPH 
along tin ni becomes inenaslngly dust laden 'xnd 
therefore mlt robe laden The wards have been far 
more healthy at the Yarrow Home since these air 


shafts wero blocked up and the windows and chim 
neys have been relied upon for ventilation 
The examination of the air was made at the sug 
gestlon and under the supervision of Dr Dawson as 
slated by Dr Moon The bacteriological experiments 
wore carried out by Dr Adlur 
On November let six months after the above 
(bnngos In the beating and ventilation had been made 
Miss ( hnmbers the lady superintendent of the home 
n ijorted as follows 

We have found a very appreciable reduction In the 
number of fioie throats during tin past s+x months 
and of the few rases wt havt hail all huvi been chll 
dron with adenoids and < iilargod tonnllH or who suf 
fer from ropeatod sore throat affcitlnns at home We 
have had a case of measlps and two of chit ken pox 
during lhi last six months but no spread of Infection 
from either as foriiuily t xperh need 


The Dee as an Engineer 

The Structure of a Piece of Honeycomb 

By A H Godard 


Hoaev be©B have alwajs been a subject of great 
Interest for the naturalist and one of the most Inter 
cRMng featuroB of their work Is the home and store 
hsbse which they build for themselves (Fig 1) 

Nearly everybody has seen a piece of honey comb 
b#t probably few realize how perfect a piece of arc hi 
tlieture It U for the purpoae intended It la perfoi t 
IVeause It combines these three qualltlos it has no 
ttotfe room U has the Qrrattst possible strenQth 
•rkf it it constructed out of the least possible ma 
teriat 

If we look at the face of a plete of comb wo ob¬ 
serve that the coUb are six sided Did you ever stop 
to think why? The answer Is because that U the 
only shape that will fulfill the above londitlons 
UH see In the first plate there are only throe forms 
of cell* that can be placed side by side without Icav 
Ing waste spaces between (see Figs 1 2 1 4 B) 
The r© are the triangle the square and the htx» 
gon Secondly the more nearly round a hollow oo 
Joct Is the more pressure will be required to crush It 
a fact well known to every one and thirdly the more 
round It Is the less material wtll It take to lompleto 
Its peripheral wall One might almost Imagine that 
these last two facta are recognized by the bocR them 
solves for In the case of a special roll that thi y con 
struct for their queen when there 1 b onlv a single 
cell built up on the edge thin coll Is alwa/s round 
and not hexagonal But to prove the third prop >■ 
aition the eionoray of material lot us look at Fig ( 
vhlch represents four different forms with an area of 
uniformly 144 square Inches The triangle will bo 
about 18*4 Inihes on a aide and 54% around The 
square will be 12 Inches and 48 Inches around The 
hexagon will bo about 7*^^ Inches on a sldi and 45 
around while the drefle which we have said we can 
not use would be only Inches around So again 
we find the hexagon requiring leas material than the 
other forms and thus fulfilling all three of the con 
rittlona named 

So much for the sides Now let us look at the bot 
tom of the ceW Usually a piece of comb is about an 
Inch In thickness but you will notice the cells only 
nm half way through that there Is a partition In the 
center whJeh forms a bottom for the cells on both 
■idea of the comb (see A Fig 7) Now these cells 
from opposite side* do not meet haphazard hut If 
yon will look Into an empty cell (see dotted line cell 
Fig 8) you will notice that what Is the (enter of the 
cell on one side coincides with the point where three 
cells come together on the opposite side Again the 
bottom of the c«11b are not flat like the bottom of a 
tumbler as represented by Fig 7 for In that case there 
would be the square corner and the same waste of 
material! as In the square cell but each cell la carried 
out to a point paat the center of the comb (Fig 9) 

The qu<wtIon then arises how can this be done so 
ae to have opposite cella match? This can best be 
undentood by a simple Illustration Cut off from 
a common slz-elded lead pencil four pieces an inch 
or more tong sharpen them exactly alike Wuntiv 
cutting only from the flat aldei then tie three of them 
together to reproeent one side of the comb and try 
to fit the fourth plooe and you will find that they will 
not match So we must try again Now sharpen 
y<wr pencils once more, this time by cutting the cor 
ners Instead of the flat aide and be sure you cut 
only every other oomer This will give yon threo 
tnrfaoes Instead of six Now together again and 
yon win And a perfect lit (see Fig tO) 

No# if yon eh^d look Into a cell you would see 
tbyee flat wrfiMse* «mnto* to a point, as reprewnted 
by the flolted tine oeti (Fig. 8) 


But thlH la not all if thl« point wire niade too 
long or too hhort then again tlmre would In wnatc of 
nuitLilal as well au »ticngth Tht^re muHt U a t li 
fatn specific corrtit length Lot ua look om p tuor 


Into thu Ltll aud we find the Uiko *i>d auifutPH an 
rhomb shaped Jlko Pig 12 with two obtuse and two 
a? uto angles (soe obtuHt aufele at A Fig 11) niul it 
la cvIdHUt that as the point of the nil 's moved in oi 
nui this and the other angles will change the farther 
th« point the more nearlj square the rhomb will Ik 
come and of lonrst the loss tho obtuse angle will 
be Many years ago a naturalist requested a (tie 
brated mathematician to solve this problem What 
should bo tho angUs of lUo fueots of a three sided 
pyramid tcrmlnatfog a six Hided prism so as to rum 
bine the greatest strength with tho least material 
You will notlie that this is tho problem before us 
His answer was t09 degrees 2fi mlnutOH for tho obtuee 
and 70 dcgreeR 34 minutes for the acute—values fall 
Ing within one-thlrtloth of a degree of what tho comb 
actually measures the exact measurement Iteing 1U9 
degree* 28 minutes and 70 degrees 32 minutes No 
tlce how this piece of bridge work in the center of 
tho comb stiffens and bracoH the strmture 
So far the material for the comb is supplied by h<s 
bees from their own bodies Issuing from the over 
lapping Joints or rings seen on any working bee But 
there Is still ono pla^o of the comb that la a little 
weak namely the mouth of tho cell This weakness 
Is remedied by tho use of a substance which the bees 
gather from the barks of trees and which has been 
called propolis” a Greek word meaning before the 
etty ” This material Is of a much harder and firmer 
nature than the comb Itself If you take a piece of 
white comb and Up it so that you can Just glance 
acrof* the surface you will discover the prewonce of 
the propoll* by its brown color 


The writ(r hiw sctii atiipa of tomb a foot wide and 
four f(et long atiHtuiiilng a weight of tblrty or forty 
imiinds of born \ wlilb lhi (oinh ilhilf would prob¬ 
ably not wolisbt nioi( than five or alx oiiut(s We 


need not h(3ltul( tti huy that au< ti a atniitiin toin 
pHitiJ /avotitbly w<tb gfuri (jf I be bt nt HiJiKVMntnts 
of the luodLrn cnRlncLilng alii) of man 

A New Variety of Selenium 

A C Bkow \ ban dlH( oveud a nt w vurli tv of 
selenium In wlildi tin tloLtilc leslbtan e 1 h liurtaHid 
Instead of bt ing dtniln[sbt.d by expoHiirc to light 
Its Bpidflt conductivity is ono million tlmefl gnater 
than that of ordinary Bfbulum Thirty cxinilnients 
wero required to produce five spcclmins of the n( w 
form of Bolenlum which Is very unstable during the 
pro( CRR of formation In every (ant do Hcknlum 
was crystallzed In uioUIh of enameled i>on elutu Two 
f erinan silver wires about % inth apart Horved as 
ekrtrodes The n sistam (a of tlu flvi Rjjet im( tir 
each measured in the dark two hours after Its removal 
from tho crystalli/Jitlon oven heattd to deg F 
differed very greatly the values expressed In ohma 
being 13 12 117 161 and 1S7 Tlie snrfaie of the 
sllenlum was smooth and reddish gray at first but 
the tint nfti rwardfl became rodder and darker Tht 
roBistance of mn flpedmon rose from 117 to 118 » 
ohms in 10 seconds cxifosuro to tho light of a 16 
eandlepower carbon filament electric lamp at a distance 
of four IncheR rhe return to the Initial n siRtance 
appears to take place aa rapidly and completely as 
It docs in ordinary Relenlum coIIb Several years ago 
Brown advanced the theory that ordinary sclenluin 
is a mixture of two or more allotroph forms He 
regards the new variety of selenium a* a mixture 
of the same ingredients In different proportions 
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Diesel Marine £n|(ine9—11* 

A Resume of Recent Performances 

By Herr Th SaeuberlicK of OaterHolx-ScHsrmbsoh 



OoDtlauftd from 8npptoB«at No* 1845, pa|r* ^IS 


ll»e reversing gnar of tbla oiigine diffors from 
other known dettlgns The principle employed Is to 
move fie valve nhaft on which two separate seta of 
lafns lire faablomd endwleo the valve levers being 
raised by cams just before this movement takes place 
and lowered again when it Ih lomplotc These move 
ments am effected In the following very simple way 
and by the use of a single hand wheel 
The shaft a -Fig 8—passes over all the cylinder 
(overs being carrltd by the < olumns 7 j of which 
there are two In each (over To this Hhaft are keyed 
t he fingers ( one over < at h exhaust and suction 
vahe and the lever d which is linked by t to the 
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uirved Ihvu / f in tniii h lug toiiplrd to tiu iimih 
ing cylinder whlth liiiu idpi (onncttlon p and 7i 
coupled to Ihi ^ il\ box bciuath the hand wheel 
Heio either valvo t an bo i cleased by niovtuneiil of 
the J. Uvtr / whbh is eff<(tnl by one end or other 
of the noldicd quadrant n roinliiK into contact with 
It this quadrant being kevtd to tin liaud \|fhtol sliaft 
The valve being opened furthtr movement of the 
pluto releases the levn ami the valve again t 1 oh«h 
Owing to the form of the quadrant fi and the notihee 
In the quadrant p this movement can t)nly bf tf 
fected in ihf tentral position II In fig 10 la seen 
H sutor T which Is piovldcal with a tarn face whldi 
movts tht Uver It and thus moves the reversing jam 
shaft V indwavs The sn tor is i ouplod by the link 
shown to the shaft ii The action of the reversing 
giar will now bo easily undirstoml Thji hand wheel 
Is moved to the middle position and is then rt volved 
till the stop r on the iioU hod quadrant comes against 


A fonlng it up ThU cauaso movement of the link 
age and presses the valves down Into the cyllndeir 
When they have reached their lowest position the 
attion of the cam T moves the cam shaft endwajrs 
Hy that time the piston k has returned to its starting 


shaft Jf, to which Is also keyed the hand wheal bra 
ff This bracket with the hand wheel can be move 
three principal positions on the notched auedftnt 
the first for running the second neUtrah and 
third or lowest for starting Further notches for 
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position lowering the valve nx kers on to the second 
8^*1 of cams 1 be glyi trine dash pot acts as a brake to 
prevent revwrsal taking place too violently It must 
be added that during this process the rollers of the 
starting and fuel valve» are lifted off their rams and 
do not Inter ft re with the motion This is effected as 
seen in Fig 7 by mounting the reapectlve rockers on 
e< cenlrl( s keyed to the shaft w Ry turning the sloov 
the fuel valve lever moves awav from Its < am while 
the starting valve levor npproatbes Its own tarn In 


AND QOVFRNINO OBAR 

and slow speed are also provided This control Is of 
fected by the link d which acts upon the fuel pump 
regulator rod As the centrifugal governor shown 
also acts upon this rod an elastic coupling In the 
form of a flat spring F Is provided The governor 
was originally provided for the test stand but in 
view of the fact that the engine might run light baa 
been retained 

It has already been pointed out that In a four-cycle 
engine all four cylinders might be in such a position 



the qiisdranl p and nt jjih fuitlur movcimul During 
this action the valve t would hi oi^nod for a short 
time allowing (ompressed air lu get under the piston 

• \h8tfapt trannlatlnn bj 7/ip /'fli/infrr* (tvondwi) from n 
paper read before the gchUfwut iliolKTheu (Jeeellschaft and 
fublUlied is tJb« fosTHsI of tbe Society by Jallus Bprlsger 


this position both levers are free and the shaft can 
bo moved endways By further movement to the stail^ 
ing position the fuel valve leyer leaves its cam 
while the starting valve lever comes Into actual con 
fact with Its own RoUtlon is given to the eoeontrlo 
sleeve In the manner shown In Pig 8| from which it 
will be Hta that It Is coupled tar the rod £» to the 


as to render starting by compressed air In the cylin 
dors Impossible and that tborefore arrangements had 
been made to use tho air compressor for starting 
under such conditions This air pump Is shown In 
Hcctlon by Pig 11 It Is a two-stage compressor with 
the low presBuro stage double acting and without sne 



tlon valves^ air being admitted by tho piston over* 
running a central perrt On thU low pressure cylinder 
are placed the starting valyeg A and it operated hr 
the cams and links shown The compressor being 
double acting it is easy to arrange that it i^l start 
In any position which it Is not possible for (he power 
ryllnders to sUrt from Dlagrama from the oem 
pressor are given In Fisa 12 and IS. and Mtiargc^ 
views of the valves in Fig 18 The fhel pttBip is 
illustrated by ^ig 17 There is one plunger to eacb 
main eyUtMer. but the plungers ane cohplod P#lri 
so that only two eoosntrlcs im refiulred.^ The gOiN 
emor already described acU, lur shown In 9^ 
upon the suction valvea the nwsp hi a 
pieos of wrODsbt iron. 
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time In rogular A^oik and with ngaid to handlneM 
fnliy attHwora all the • xpoctatlnna formed nf hep The 
Inanrante rompuiit**s have made uxhauetlve tuata In 
tbU r(apart with a view to flxInK the premlujua pay 
ahh and have aatluHed tliemarlvoa that the maneuver 
Ing raparlty la equIvaUnt to that of n ateamahlp and 
they have therefore inach the premium the aume aa 
that < iiatomary for attarrishipp The maximum apeed 
of th( boat ran he itdncfd by rtgulallng tbe motor 
from atmnt 10 hiIIph to about ^ « mlloB per hour the 
u voIntlonH of the motor l>elng lowered from 3fi0 i>er 
mlnnie (o aI>out t 0 ih r minute The lowest attain 
abb niniilHr of revolutions la normally about 40 per 
f ont of the maximum I ho effpt tlve horse power In 
this (Hbf Is rfdii (d from about 200 to 35 The apeed 
Rovernliig of the motor (an be effts ted either by 
tutting nut a ijllnder rt leasing at the samo time the 
fu< 1 pump of the cylinder In (pioatlon or by regulating 
the supplv of fuel to all the {yllnders lleveralng Is 
(arrled out with lurprlHlnK siHfd and safely Tests 
f ni rlt d out 111 ((imp irisoii with similar ships with 
sK un eiiKin s ba\f ^iven tlu following n suits 

Partk I 
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Tlilrly maneuvers tan lx lairkd out per hour with 
out alteration of Iht air prtsHuro In the starting tanks 
while with Ihr (Hiantlty of air stored in the starting 
tanhs 60 (onseditlve maiiouvcrs lan bo carried out 
The starting tank iiolds JfiO litt rs and when quite 
exhausted It an lx* rt pumped to full pressure In 15 
mluulLS 

(To bo (om hub d ) 

Radioactivity os a tVlnetlc Theory of a Fourth 

State of Matter* 

Tiimr are many ])olnts of resemblami Ixtwoen the 
moviimnts of th( inobdibs of a gas and tlm move 
inr nts of those coipiimiilar radiations with wlibh wt 
have b((onu auiunintcd In following up Ihodlsiovirv 
of radloactlvtlj In both (ases we llnd that things 
of extremely mluutt dimensions are darting to and 
fro with gnat velocity and In bolh (ases the path of 
any ono Individual U made up of straight portions of 
virinuH IdigtliH along which It is moving uniformly 
and free from external Influence and of entounters of 
short duration with oilier Individuals when energy Is 
(X(hang(d and directions of motion are altered Tliere 
is (ven u reseinblancft In the unlvereulUy of each 
movement The motion of nioloculoa Is a fundamental 
fa( t throughout the whole of our atmosphere and In 
(Ie«d in all matt rial bodies the motion of thf radiant 
parttibs unlttid by radloadfve substaiues Is also 
widely distributed and of great Importaute Taking 
I V( s tstlmale of the usual lonl/atlon of tht Air wo 
(an eahiilate that In this room in (very second somo 
thousands of a and )3 particles enter into exist* nee 
(oinpleU tlulr paths through all tht atoms thoy meet 
and sink into oboourlty some of thiin vlx the a 
particles as atoms of helium These last move through 
deflnlti and well known dlstames In the air hor ex 
ample a third of those which are due to radium 
produfts move through a range of Just ahovo 4 centi 
no ters an efjual numlx^r hav© a range of Just below 
5 (entlmoters and aisain an equal number move 
througli 7 (eiitimcters and the speed Is so great that 
lh( life of fach a paitblo as such is tomploted In 
alKMt 4 thousand millionth of a second They leavo 
th li mark behind them In the Ionization of the air 
thioukh whiih tiny have | assed and In tho heat Into 
whl h IIkIi tnergy has been commuted The formet 
ft (( is (uhJIv d(t(iffd by the sensttlvo measuring In 
siMiiiunts wlilih w( now j>o»h( 8 b the latter Is too 
siiull to ni( ind must lx greatly Increased by 

111 uld of radium itself bt Ton it can be Investigated 
Ibii on a laiK* sfulf whbh Lakts Into account lh (3 
dlKtrlbutbn of i ulloa tlve matt rial tlirough the earth 
the sea and the ulr the rffocta are of first rate Im 
jK)rtanoo to the physical conditions of our earth 

If we compare tho movemfnta a little more closely 
we And dllToremes is Interesting as the resemblancwt 
The iiiotlons which tho kinetic theory of gases con 
slders are those of the mole(.ule» of which gases con 
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slst In the case of radloaotlvlty the things which 
movo are quite different They are goraetlmei elec¬ 
trons, which have < onie to be called $ rays when their 
speed Is great and kathode rays when It Is aomewbat 
loss or they are -y or Xrays which ar© new things 
to us or If as a particles they are helium atoms 
such as wo have known before they move with ex 
rv*BBtvc speeds which give them quite new properties 
In general the radiant itartlcles move hundreds of 
thousands of times as fast as the gas molecules do 
and It is no doubt on account of this fact as well as 
through their usually extremo mlnutonesi that their 
power of pomtrating mattor Is so groat When two 
molecules of a gas collide they approach within a 
fairly dofinlt© distance which we call the sum of the 
radii of tho molecules and the approach la followed 
by a recession and now conditions of motion fCach 
molecule has as It were a domain Into which no 
other molecule can iKnetrate But the defences which 
guard the domain are of no account to tho vigorous 
innvmuentH whUh we are considering now The radl 
ant parLb les pass frcelv through th© atoms and their 
(iicouDters are rather with one or other of a number 
of circumscribed and powerful centers of force which 
exist within the atomic domain and act with great 
power when and only when spproaihed within dls 
tnofes which flr« small In comparison with the atomic 
radius It Ih on this account that the new theory 
opens out to us such possibilttieH of discovering the 
irraugnment of tbe Interior of the atom Never be 
fore iiave we betn able to pass anything through an 
atom nur spb r have always been turned back from 
the frontier Now we can at pleasure cause to pass 
through any atom an a particle which Is an atom of 
helium or a /3 particle which Is an electron or a 7 
or Kray and see what has happened to the partide 
when It emerges again and from the treatment whbh 
it HPeiUH to have ncched wo must try to And out what 
It UK t with inside 

The newer movement exists superimposed upon the 
other Us velocities are so great that the gas (or 
liquid or solid) molecules are In comparison per 
fectly still There Is as It were a klnotle theory 
within a kinetic theory there Is a grosser movement 
of gas molecules which has long lieen studied and In 
the Hamo place and at the game time there Is a far 
subtle r and far more lively movement which Is prac 
tically independent of the other Your vice president 
Sir William C rookea was the first to find any* trace 
of It The behavior of tho kathode rays In the 
vacuum tubes which he had made showed him that 
ho was dealing wllh things In no nrdlnar> condition 
Whatever was In motion was neither gas nor solid 
nor liquid as ordinarily known and he suiypoied It 
must 1)0 possible for matter to exist In a fourth state 
We hive gone far slnco Sir William a flist experl 
meuls The X ray tube and radium have widely In 
creased our knowledge of phenomena parallel to those 
of the Crookes tube But 1 think we may still Ix) 
glad to use Hlr Williams definition 

There Is another very striking characteristic of 
the newer kinetic Ihoory which differentiates It 
sharply from the older Tho experiences of any one 
of the radiant particles In an atom which It crosses 
are quite unaffected by any chemical combination of 
that atom with others that Is to say by any mole 
cular associations It may* have Naturally this slm 
pllflcB Investigation We may no doubt ascribe this 
state of things to the fac-t that a radiant particle U 
concerned rather with the Interior of the atom than 
with the extol lor and that U Is the latter which Is 
of Importance In chemical action 

IM us take notbe of ono more Important differ 
cnee The molecules of a gas move with velocities 
which vary at every collision yet vary about a cer 
tain moan But the peculiar motion of th© radiant 
particle is only tenuporary For only a very short 
time can any ray bo described as matter In a fourth 
state at the end of It tho extraordinary condition has 
terTnlnated the particle has lost Its tremendous speed 
or suffered somo other change and the ray ceases to 
exist Speaking technically we are dealing with in 
illnl not permanent conditions 

Let ns now come back to resemblances between tho 
two kinds of motion for there la one point of aim 
Parity which Is not quite so obvious as others I have 
mentioned and Is I think of the greatest Importance, 
in fact It fa largely on account of this similarity' that 
I have ventured to put tho two theories together for 
comparison 

When tho first eximrlmenters in radioactivity al 
lowed the r streoma of rays to fall upon materials of 
various kinds they found that tbe irradiated sur 
faces were tho sources otf fresh streams of radia¬ 
tion The secondary rays were sometimes of the same 
nature and quality as the primary sometimes not 
hhirther they found that the lecondules on striking 
material substances could produce tsrUarles, and so 
on The examination of all the rarlaUons of this 
problem—th© Investigation of the oonsequenoss of 
changing the primary of obanglng iks •ohstancs, and 



last, bttt not leSjgt, oichimginB fom of the | 
mental arrangaiiidnts-4uui been tbe cauee 
enormous amount of work. There is a ll^ge] 
ture dealing with Secondary radiations of alt] 
which X imagine but fOw hare read with any 
pfetenew and tbe suhfect has become, on tbe 
at least, complioated and dlfftoult Now I belter 
It Is possible to clear away the greater por 
this complexity at a stroke by the adoption of 1 
which makes it possible to describe and dlaou 
whole of these phenomena in a very simple] 
When an encounter takes place between two i 
cules wo supxmse that the gum of the energies 1 
two is the same after the ootllsioii as before, j 
further that there are just two things to consll 
two molecules—after as well as before X thinki 
we may carry this Idea over almost bodily 
newer theory A radiant particle encounters an ^|isin 
The particle Is a definite thing it contains a d«||,lta 
amount of energy and whether it Is sn a or 7 
or X ray Its energy is to be found almost enttref 
Bide a very minute volume The encounter 
place When It Is over there are still two thin 
atom and a radiant particle going away from it 
sum of the energies of the two is still the same, 
means that we deny a possibility much consider 
one time vis that In the encounter tbe atom 
be mode radioactive and could unlock a store ofipn 
ergy usually unavailable We suppose that ther# la 
no energy to bo considered except the original e&4||gy 
of tbe radiant particle, and we suppose that there|bre 
not now two or more radiant particles in place of pie 
original one which also Is a limitation on previpii 
ideas tt Is a theory which ascribes a compusculgr 
form to all the radiations Each particle a /} 7 SPr 
X Is to be followed from its origin to Its disappear- 
ance and we have nothing to think of but the one 
particle threading its way through the atoms It 
loses energy as it goes though little at any one cdl- 
llslon and It passes out of our reckoning when It has 
lost it all There are no secondary radiations other 
than radiant ]>artlcleB moving In directions which are 
different from those in which they moved at first 
Even when a kathode ray excites an Xray In the or¬ 
dinary Hontgnn tube or the X ray excites a kathode 
ray* in a manner almost as well known tt Is hardly an 
exception to this rule The kathode ray has an en 
counter with an atom and disappears simultaneously 
the X ray comes out of the atom a circumscribed 
corpuscle carrying on the energy of the kathode ray 
There Is a change but it extendi only to the external 
characterlstloB of the carrier of energy Tbe X ray 
passes through tho glass wall of the Xray bulb or at 
least It does to sometimes It may pass through other 
matter as well but sooner or later It has a fatal en 
counter with an atom and the reverse change takes 
place In all coses in that of the undevlatlng a ray or 
the p ray which suffers so many deflections or the 7 
or X rays it Is a matter of tracing th© movements of 
Individual minute quantities of energy until they 
finally melt away 

Let ns consider one or two simple experimental re 
suits from this point of view In order that we may 11 
lustrate this corpuscular theory and at the same time 
may learn something of tho properties of tbe cor 
jmsc lea and of the arrangements of the atoms through 
which they jmss 

We take first one of the simpler cases the move¬ 
ment of on o particle through a gas The relatively 
large mass of the particle gives it an effectiveness 
which the other radiations do not possess. It moves 
straight through every atom it meets and Ionises 
most of them Very rarely does It suffer any deflec 
lion from its course until its velocity Is nsgrly run 
down Then indeed it does appear to depart con 
stderably from tbe straight path and It may be that 
it Is much knocked about by colllsloni before It finally 
comes to comparative rest In this way we may «x 
plain the distribution of tbe ionisation along its path 
which Increase! slowly at first and rapidly after 
wards until the a particle has nearly finished its 
journey it then falls oft rapidly Considering that 
the ionisation Increases as the particle slows down 
and apends more time In each atom and coasldeiing 
the more broken nature of the path near its end, the 
reason of these peculiarities Is clear enough Apart 
from its comparative simplicity there are soipe other 
very Interesting features of the partlcies motion It 
is found for example, that the loss of energy which 
the particle Incurs in crossing an atom is proportioiial 
to the square root of tbe atomic weight very nearly, 
and there is no oertain explanation as yet of this curi¬ 
ous lav And again Oelger has examined the small 
scattering that does occur, and found that * parttoleg 
vTben moving quickly may be swung round oemplstely 
even by tbe thinnest films of gold leaf, though the 
number Is so tmtn that the effect would hare remained 
undetected had it npt been for the sdntllUtlon method 
which he apd ttutberford have perfected He im 
found that about one pnrtiole In fs r^fnod hi 
Utfs^way firm a |old plate, whl^ nM eowi^ My 
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thifikiiAtm of gold IimU tn ordor to give the 

lot Ui tftkon aa oxampla from the behavior of 
^ rayt. Tbo jB partlold la lo light that It Is easily 
^|tootod even though It moves several times as fast 
th^ heavier a particle Because It therefore 
^Bsssaes Bttle energy Its effects are much smaller 
no one has ybt succeeded in handling a sfngio fi 
^Bticle In the some way as Rutherford and Qlegor 
nve handled the other We are obliged lo content 
^■velves with observations of the effects of a crowd 
»fi particles since the combined action of many is 
Moessary to give us an observable result and at the 
Xtne time that the ^ particle gives much less effect 
Wan the « It has a much more irregular course sn 

I at the problem is doubly dlflhuU We are in fact 
ly just beginning to understand It There Is a 
ntpensatlon In the fa<t that Its very llabllltv to dc 
ctlon makes It all the more Interesting an object 
I Is possible—and this is the particular ^rny prob* 
m ! wish lo consider now—to examine the dfiflectlon 
a single ft particle by a single atom the parallel 
suit In the kinetic theory of gases has never of 
urse been achieved 

« Suppose that we project a stream of ft rays against 
thin plate and measure the relative number sent 
^ck which we do by measuring the lonirafions 
paused by the incident and returnod rays n Bi>«ctively 
we do this for varying thliknesscH of the plate and 
^lot the results as for exonyide Madsen has don< 
Jpis plate was made of gold leaves which could bo had 
extreme flneneHH From the relation thus obtained 
^it In possible to obtain with confldeiue the amount 
j of ;3 radiation that would bo returned by the thiniient 
2 plate that could bt imagined only one molecule thUk 
tn such case the partlc les turned back could have had 
but one tollislon and wc have achieved our purpose 
Madsen s figures show that a plate weighing four 
milligrams to the square centimeter turned back a 
tenth of the p partlMes that fell upon It and so far 
as can be Judged the ratio of the proportion turned 
back to the weight of the plate would In* almost 
doubled for very thin plates 'SVe could go more Into 
detail and And the distribution of those that aro re 
turned we should then have data from which wt 
might determine In some mt'isure the distrlbutlnn of 
the centers of Tone Inside the atom We <annot fol 
low this up now but I would like to dired your at 
tentlon to a curious indication which we obtain when 
we compare the results for gold \vlth those which 
Madsen found for aluminium They show that tho 
lighter metal turns back fewer ft liartlcles and that 
Its power of absorbing n stream of ra\s is rather an 
absolute abstraction of energy There is clearly an 
actual absorption effect which Is to be distinguished 
from the sratterlrig effe( t Indeed tlio two effectH ire 
obviously of different Importance In the two i ate s 
When a ft ray strikes a gold atom il must be nimh 
more liable to defletHon than when It strikes the 
lighter atom of aluminium On the other hand I 
think it can be shown t Ii arly that in plowing 
through aluminum atoms tin re is a ulatlvtly quicker 
ftbsonplion of energy We may Illusirale this by a 
rough model Let us stand an electro-magnet upilght 
on the table and let uh suspend another magnet so 
that it can swing over the flxtd one and Just clear It 
If we draw back the swinging magnet and let It go 
toward the fixed one the currents running bo that the 
two repel then as the moving magnet tries to go by 
there will be a defledion depending on the relative 
Speed tho closeness of approach and the strength of 
the poles Thla may repiesent the turning aside of 
an electron «by a center of forte inside an atom Now 
let tho magnet at the table bo supported by a spiral 
spring so as to be still upright but have some free 
dom of motion then when the exporlmont is repeated 
the swinging magnet pushes tho other more or less 
to one side It la less deflected but It has to give up 


are by no means agreed as to the proper way in which 
to regard them but there is no need to enter at once 
on a dismission as to their nature It Is well known 
that they have the most extraordinary powers of 
penetration and are unaffected by electric or magnetic 
fields They have one property which alone as I 
think brings them within our exiperlence that Is to 
say the power of exciting ft ruva from the atoms over 
which they pass Were It not for tills they would 
still be unknown When we examine this production 
of ft rays we find that in the first place their speeil 
depends on the quality of tho y rays which ckurp 
them and not on the nature of the atoms in which 
they arise In tho socoud that tho ft rays to a largo 
degroo continue tho lino of motion of the 7 rn \8 as 
If the latter pushed them out of tho atoms and 
lastly that the numlwr of the ft ray's depends on tho 
intensity of the y ray's It is these facts which sug 
g< si the simple theory 1 lia\e already d wnbecl Tin 
y ray is some mintite thing which riu>v 4 s along In a 
straight line without change of form or natures which 
penetrates atoms with far greater case than the a or 
ft particle which is not electrified and which sooin r 
or later disapi>ear 8 inside an atom handing on a 
large share of its energy [o h ft parllrlo which takes 
its place The absorption of y rays is simply tbo 
mcasuro of their dlsappearaine In giving rise to ft 
rays one y ray producing one ft ray and no more 
^Vo find the sanif soit of scattering in the rase of 
y rays as In thft4. of ft rays Of a stream of ravs dl 
1 C (ted against a plat( wlil(h it can penetrate euslh 
we find that a few an turned (omplelilv ba(k a vc^^ 
much larger number am only Hllghlly turned out of 
th( Ir path and the rest go on I he kc attorod ravs ire 
very similar to the original rays there Is no need to 
suppose that tho oilglnal ray disappeais to be re 
plated by a secondary any more than tlun Is to sup 
pOBO that tt and ft rays disappeai and arc replac f d bv 
othera in Himllar casts When therefore a y rav 
(titers an atom thr»( possibilities await it Tlie first 
Is a negative OTie it mav go thiongh the atom nn 
touched and thla must happ* n In the majority of 
cases tho second chance is that of deflection and the 
third that of convorslon Into a ft ny using the word 
(onyorsinn in a general sensf without going Into dc 
tails as to the naturo of tlu process 

Now wo may consid r oiir 7 ray piobleni Suppose 
a slrenm of theno rays passing over a hies k of any 
substance such as aluminium or fine nr lead When 
they are really i>eneirating rays they are ciiually ah 
sorbed by wiual weights of theso mat rials whlcn 
means that in equal wflghtfl equal numlMis of ft ravs 
spilng Into (xifltence If these ft ravs wc !c ahh to 
move through equal wflghts of the melals wo 
should find in path nu tal the same densit' of ft 
rays and tho important point Is that I ills is lnd( 
pondeut of whether the ravs in straight or t rooke 1 
In thoir paths If ten lln s of given hugth w(»ro be 
gun In fveiy square cpntinieU r of a sheet of paper 
the Ink used in diawing thmi would ts lndei>endent 
of the straightness of the lines hut proportional to 
their length Now If w< make a tavily in each metal 
tho ft lays will tioss It In their movtiiunts to ani 
fro and if a little air is Introduced Into the eailtv 
the lonlxatlou produced in it will be a nidisure of 
tho density of tho ft rays and thereforo th(» average 
distance tacb moves In the metal Fxpcrlment shows 
that we gel twice as imnh ioni/atlnn in a cavity in 
thci lead as In a sinillar cavity In tho aluminium 'lud 
wo conclude that tho ft particle really has a longer 
track in the heavier metal This exinriment gives 
us the second constant of ftifiy ibsorptlon that Is 
to sa/ tho rate at which its encr^v is taken away 
from if tho other experiment gave the chance of do 
Iloction only Wo 8 r« that the path ot a ft rav in 
alumlnimn la more dlrecl but of less Ungth than In 
lead In the latter metal It haa really a longer path 
but It does not get so far away from Its starting 


ftquaro centimeter enough kathode rays have been 
prodmed to cause an Ionisation of 227 imltR and 
therefore that a layer weighing one milligram per 
square centimeter would produre units In the same 
way We now proceed to eompare this production In 
oxygen with the similar effect in a metal such as all 
ver Stretching a silver foil across the chamber In 
the path of tho ravs wo find that under tho aarao In 
tensity of rays the ionl/allon Ja largely Increased 
and tho change is due to kathode rays whhh th( \ 
rays have generated in the silver Not all theao rays 
get out of tin silver hot wt can overrome this dllfi 
cuUy by taking silver foils of different thlckiusc 
drnwinh a t nrve connt(ting the i fft c t of the foils with 
their Ihirl ness taking tlu curve hack to tlie origin 
and so finding whit would be tin c fft 11 of a foil so 
thin that all the kathode rays did get otit In mv 
easo I found that a milligram of sliver produced 
tnoiigh kathode rays to give an ionisation 1 kO Th’'! 
is thirty three thricB as rnu h as th vxvgen conU! do 
Now a(coiding to onr theory this should l>e bcaiisc 
sliver alworhs tin rays thirtythrci times more than 
oxygen does and experiment showed this to Ik verv 
nearly the caso In finding the nlmorhlng power of 
oxygi n 1 meoRurfd first tliose of carbon and oxalic 
add and then pnX((dod by calculation for the ab- 
Hori)tlon in a gas is dlfflcnlt to detormlno 
Two Interesting points appeared In this expeilimni 
In tlift first place tlu ritio bttwccn the two quantltlOH 
of kithnde rays which ap])car on the two side a of a 
flllvtr h nf through which tin tin ravs pass Is 
nearly constant foi dlfferMit thicknc sses of leaf With 
the thinnest 1 af ohtatnaliln each quantity was about 
half Its full V lint It wrmld hav beem desirable 
havci had hHU thinner h tv s but It In fjilrlv dear 
that the rntlo would be nrailv the same for « xtremi 
Ihinnefls Tin kathode ndlit Ion whlc h iippears on 
the Bide of the leaf wlu.n((( tlie X t avs emerge is 1 '’0 
times that which appears on tin othnr and we mav 
take It tliat this would In the case even If the leaf 
were but one atom Ihlc k rims when an \ ray 
pliingi s into an atom In wtiich Its energy is converted 
Into that of a kithodc ray the kathode rnv mav 
r nn rg( at anv point but th(ie is a'lO p< r C( nt greiter 
chanci that It will moie 01 has rontimn the line of 
motion of tlio X ray tican that If will not Tn previous 
work on tlu convirslon of 7 rav Into ft my energy T 
have found that tho ^ lay iniv praciiially l)e supposed 
to continue the line of motion of the 7 ray bo that 
there Is a great difTfrence In behavior of the two 
claasee of lay in Mils n-sp(d U la rrmorkahle that 
tho scattering of Iho 7 ikvh shows also a mndi greater 
(lIsBVinnu try than is found in the case of V ravs 
It looks as If the ft rays that appear when 7 nr X ravi 
Imping! on atoms arc related ratlier to the scattered 
than to tho nnsc altered priniary rays lotting it 
somewhat frndelv no doubt it might be aald that 
when a 7 01 X rav Is deflected In pasalng through nn 
atom it runs a risk of )> ing eonverted Into a ft rav 
In tlu process ho that ft rays are found dlaturbeil 
about tin atom In rough proporllons I he secondary 
7 or X ravB In lln case of 7 rays this pradlcallv 
amounts to tin tr vll going straight on at first In 
the case nf X ravs thf> distrlbulion is more uniform 
Another Interesting point nrlBOB in this way When 
the \ rays from flu arc allowed to pass Into the 
lonl/alhm chamber through Increasing thtckiusscs of 
sliver foil the kuthoeU ravs grow at a rale which Is 
not roprewt iili d bv tin e xpone ntlal eurve usually as 
Burned The nmouni is for some time more nfvarlv 
proportional to (he thicknisa of the foil A second 
foil HtldB Its own (ffcM t witliout destroying much of 
I he otn on whlc h It Is laid 1 KIh may e aslly bo 
ascribed to the re lation of (he hml/atlon liit to the. 
ft particle to the eiu rgv It has to spend The Innlzi 
tion Is nearly alt at the end of the palh and the 
second layer doen not ibsorh Iht rays made in the 
first because tluv are still at the beginning of their 


gome of 1U energy This la exactly what happens In 
the cose of the ft partle lo The center of fore e in the 
gold atom behaves like the firtlffer elervtro magnet on 
the table It deflects tbo elettnm more but robs It 
of less energy in doing so It w|II not do to suppose 
the gold atom to differ from the aluminium atom 
limply In the number of centera of force such as eloc 
Irons which It contains if It Is supposed that they 
all act Jndopendently There 1b some other fiinda 
mental difference equivalent to a difference In the 
ittftnmw with which the electrons are set In thoir 
plAces There are two things to be expressed In tho 
behavior of the atom toward the ft particle as has 
been pointed out several times H W Schmidt has 
bottialty calculated them from experlmenU which 
gave tbem tndt^i< 0 &tiy and somewhat approximately 
The method I have Just outlined gives one of them 
dtreeUy that which fs called the scattering co 

and I think the other can also be found 
dtfwetir hr k nMtoA which will serve as an lllustra- 
^ of th^ bebhvtor of 7 rays. 

We nxtfti flfst* boirever, conalder the part whloii 
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point bccauRc It sufferB so many mor« (IcflcctlonB 
Finally let us take a problem from the X ravB 
Let us see how we may tost the idea that X and 7 
rays do not loni/o thcmaolveji but Uavo all the work 
to bo done by th« ft rays wlilch they pioducp Sui»- 
I)oee a pencil of X ray to pass across a vesne! and to 
produce ionixatton therein It la convenient to uaf 
not tho original Xiayn which an heterogene'oua but 
the rays whldi are watterod by a pUite of tin on 
which the primary rays fall Such tin rays as wo 
often call them briefly are fairly homogeimona an 1 
give kathode rays of convenient penetration In B(»me 
experiments of mine tho rays croeeed a layer of 
oxygen 3 45 fentlineten wide having a density 
0 00137 and the ionization produced was 227 on an 
arbitrary scale The result may be put In the follow 
ing way Suppose provisionally that all thla Ionize 
tlon is done Indirectly the oxygen hoa concerted bo 
much Xray energy Into kathode-ray energy and these 
kathode rays penetrating tbelr one or two mil 11 meters 
of oxygen, which Is all they can do have ionized the 
gu Then we may say that. In crossing a layer of 
mjfsa wrtfMPf 8 4gx0mi7, or 00047J grain per 


career 

Those few oxporlmentH vvhlib I have d Rcrih(Ml may 
serve to illustrat! both the Justleo and tho ton 
vonleneo of placing all tliene ravs a ft y and X In 
ono claes We sro ft mpted to rnnsidpr the^m all as 
(orpUBiular radial Ions of some sort and wo then look 
upon our roaaoardifs Into th! Ir Inbavlop os atterapta 
to understand tho colllalons of th( various now oor 
pum les with the (onelituont tontfra of force In the 
atoms But if wo aaorlbo eorpuscular properties to 
tliR 7 and Xrays wo are kd fnr awnv from the orig 
invl Bpoeulnlions ns to tht.lr nature Stokeg supposed 
them to bo apreadlng (othor puleea but In his theorv 
the e^norgy of tho pulse sprends on e-V r widening snr 
facoH as tho timo passo^ and 1 h utterly Insumrlent to 
provide tho energy of the ft rays which the 7 or 'C 
niys exelto Some sort of moohaniBm has to be do 
vised by which the energy of tlio , ray moves on with 
out Bproadtng bo that at the fateful moment It mav 
bo all handed over to tho ft ray which cArrios it on 
I had the hanlihood myaolf to proiiofie a theory of this 
kind My Idea wag that the y or Xray might bo co* 
sldercd as an electron which had aagumed a cloak ot 
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tIarkiieM iii IUa form of suRkliMii iKiHltlvd elocirlolty 
to neutralize lU charge Nor do 1 see any roaton for 
abandoning thle Idea, for H U at leant a good work 
tug hypotbeela It maana of courno that not only 
doec the energy of the 0 ray come from the y ray 
but the 0 ray Itaelf 

Many Inetat that my neutral corpuacia la too ma 
terlal and that something more ethereal la wanted 
for U appears that ultraviolet light poaaeaaea many 
of the propertlea of X and y rays It can excite elec 
tronii to motion and sometlmea the apeed of the elec 
Iron depeudfl on the quality of the light, and not on 
the nature of the material from which It aprlngs 
They propuee therefore a quaal-corpuacuUr theory 
of light 7 and X rays being included The Immedl 
ate objection to thin proposal la that It seems to 
Uirow away at once all the marvelous explanation of 
Interference and (infraction which Young and Frea 
nol founded on a theory of aproodlng waves, and I do 
not think anyone has yet made good this defect The 
light rorpuiule whU h Ik proposed Is a perfectly new 
postulate It Is to move with the veloolty of light 
keeping a circumscribed and Invariable form to have 
energy and momentum and to be (apable of replacing 
and l)olng replaced by an electron wbkh possesses the 
same energy but moves at a slower rate and of 
courso It has to do all that the old light waves did 
The whole situation Is most remarkable and purzllng 
We are working and waiting for some solution whldi 
perhaps will come In a moment unexpectedly Mean 
while wf must Just try to verify and extend our facts 
and he <ontent to piece together parts of the puzzle 
ntnie we cannot as yet manage the whole My object 
has lieen to show you how we may conve 
niently hind together a large number of the phe> 
nomena of radioactivity Into an easily grasped bundle 
using a klnitlc theory which has many points of re- 
Hemb1an(e to the older kinetic theory of gases 


Surface Tension and Lsad Polsonln|( 

Tuf surface of the mercury In a barometer la con 
VIX but when a gloss tube Is partly filled with water 
the surface of the liquid assumes a concave form A 
glass tube or rod which has been immersed In water 
lemnlns wet after It U withdrawn because a film of 
water adheres to the glass but mercury does not 
adhere to glass or wet it Every liquid assumes a 
concave surface when In contact with a solid which 
It ^^tta and n co*ivex surfate In contact with a solid 
whith It does not wet Water does not wet grease 
and therefore It Bssumea a convex surface In a greased 
glass tul>c and the form of convex drops when 
sprinkled on a greased glass plate The leaves of 
plants are covered with a film of wax and for this 
reawm are not easily wetted Dew stands In drops 
on leaves without wotting the surface and the funnel 
shaped leaves of some plants collect rain In the form 
(if a large flattened drop which does not wet the leaf. 
Tn the absence of wax or grease water readily wets 
vegetable tissue for which It possesses a strong aflVn 
Ity When loaves are exposed to long-continued rain 
their thin (oating of wax Is gradually washed away 
and they then become aoaked with water 

The feathers of ducks and other aquatic birds Mhod 
water and do not become wet because they are salu 
rated with oil This oil is not washed away as the 
wax Is washed from leaves by long-continued rain 
because the feathers possess a stronger affinity for 
oil than for water 

What has all this to do with poisoning? Prof 0 V 
Witt gives the answer In a long and very entertaining 
artido In Prornetht um from which only the essential 
facts are here cited 

White load Ik« the feathers of birds Is more easily 
wsttod by oil than by water and when ones saturated 
with oil Is permanently protected from the action of 
water and aqueous solvents Hence though white 
lead Is very poisonous U can he safely ngod as an 
nil paint even In kitchens House painters and artlits 
have long since ceased to use dry ground white lead 
which Is both troublesome and dangerous to work 
with and buy white lead ground In oil In this wsy 
the danger of lesd poisoning Is removed from the 
painter s Shop hut not from the white lead factory 
where the white lead Is first dried In heated rooms 
then finely ground and finally ground again with oil 
Although every precaution li taken In these operations 
It Ih ImpoKMlble to prevent some of the poisonous 
white lead being scattered as fine dust In the air 
whl<h thf wrrkmen breathe 

Oiu (lay a genius whose name Is lost to ftme 
reflected that as white lead la produced In the wet 
way as a ihemhaJ precipitate It Is already as finely 
dlvMi^U as poftslbh and that there would be no neces 
slty for grinding U If It were not agglomerated by 
drying Hut Is It necnasary to dry a substance 
whlrti poflseiwei so much greater affinity for oil than 
for water? Experiment proves that When the wet 
preclpitals of white lead is ground with llnaeed oil, 
the water is expelleA and rises to the top of the mass 
^ a clear IWjni# which can be poured off The few 


dropi of w«Ui:,vbl^ «dln|« id (jto flntapH dM Of** 
tuUr wiped » tl>te Bfir ftrvMlp ttawit 
ellmliutee the daagw ot leed peUmitnt br whUe iMkd 
duet loettered la the ^ ot the taetorr ' 


Matfnallum CquaUawre 
An apparatus whose function Is to acquire the poten 
tlal prevalent at the point at which It Is placed, thus 
rendering It accessible to measurement. Is termed an 
equaliser To illustrate Its use by an example, we 
may suppose that the upper of two metal plates A and 
B shown In rig 1 to be charged from a storage bat¬ 
tery so that an electrostatic field Is established whoee 
direction Is Indicated by the three arrows, represent 
Ing lines of force between the two plates. An equal 
ixer P connected to an electrometer then Indicate# 
the potential st the point occupied by the equaHur 



Different types of equalisers have been employed 
Among these may be mentioned the familiar points or 
combs dfagrammatically represented at o In Pig 2 
The form shown In Fig 2 b depends for its action 
upon the discharging properties of a stream of water 
droplets while c Indicates a similar use of a flame 
and d is Intended to denote dlagrammatlcally the use 
of radioactive substances connected to the electro¬ 
meter to effect eqnallsatlon 

The mode of action of this last type of device may 
be briefly outlined as follows The radioactive 
preparation consisting as a rule of a sheet of platinum 
coated with polonium strongly lonixes the air In Its 
Immediate proximity thereby rendering the same con 
ducting Ho long as there exists any difference In 
potential between the equalizer and its surroundings 
the Ions bearing the corresponding charge fly to meet 
the plate and charge It up to the proper potential 

All these forms of equalisers possess certain disad 
vantages which render them 111 adapted for the investl 
gation of the electrical conditions of the atmosphere 
In the case of balloon ascents the flame type of equal 
Iser Is out of the question The water drop equaliser 
requires frequent attention and polonium Is a costly 
material It Is therefore gratifying to hear that 
another type of instrument has recently been intro¬ 
duced which depends on a certain action of light, and 
which Is In many respects siqMrlor to the older forms. 
It has been known for some time that plates of sine 
or aluminium with a freshly exposed bright surface 
exert an equalizing Influence under the action of light 
This effect however dies down very quickly Recently 
however it has been shown by Dember that the alloy 
of magnesium and aluminium known as magnaltum 
Is peculiarly well adapted for use as an equaliser 
Freshly scraped magnaltum retains fts equalising prop¬ 
erty for several hours and when It has lost Its activity 
it ran very quickly be restored by simply polishing Its 
surface 

It seems then that we have now a thoroughly satis 



factory agent at our disposal and one which is not 
dependent upon narrowly prescribed laboratory eondt 
ttons but which will readily adapt Itself to the exlgen 
clis of clrcumstanoes— 'Excerpt from ProfwtKeui 


Th« Croat Rod Spot of Jupltor 
JuPiTO, the giant of our family of planets Is now 
In a very favorable position for observation It was 
In opposition to the sun on May tst, will be visible 
all nlgbt daring the entire month of May and will be 
evening star until September 
This great planet, which possesses 1300 times the 
btgk and 310 Umes the mass of tbs earth acoom 
pllsbes Its rotation on Its axis In I hours and 60 min 
utes As the equatorial droumfersaoe Is 276 OOO 
miles, the linear rotational velocity ot a point on the 
equator la nearly 8 miles per ssoond In oonseqnencs 
of this snormons velocity or rotaUoa (he planet is 
grsatlr tettsnsd at the poisfl. 

Tbs tslssoeps Shows a ssrisa of bands or bSttg 
orosslag tbs ptanetrs diSk paraHsl tl|s squatsr and 


«a«t(Biw0r 

fhs mSs of tiMt wfiniS| 

is obffipossA df pardMst qlfiOWtf MiffsdihC^ 
with dittsrsnt voi^Uss, eqpgtofii} « 
ths swiftest A tbttftar phsntmisnd^ IS 
ths sun, which doss npt rotats as a ri$ti 
moves most rapidly at t|M Sduatpr Ths 
not svm oonstant tor tbs suns ottrrant Jpdfct 
the equator of Jupttsr, which aocompllaiudl a i 
rotation In 9 hours 6S minutes and I ssooadd tn : 
occupied 9 hours, iO slnatss «nd 14 asaw h ib Hi i 
forming ths rotation in U9S. In shoti» Jup 
a planst which is not yft solidHM 
A very rsmarks|)le detail of the surfass of Jug 
which It somsUmes very ooMpIcvons and at 
Umss Is barely psroepUMs (probo^ sFwfng j 
clouds in the plsnets atmosphere) Is a large 
spot of ruddy hue situated In the southern eqn 
belt, between 26 atul 80 degrees of soidb latlb 
This spot 4s 26 000 miles long and 9,800 miles 
and it covers as large a proportion ot ths 
surface as Australia covers of ths snrtsss of 
earth The red spot moves a little less swiftly UAffi 
the equatorial current and with a sllgbUy varyib 
velocity acoompUehtng Its revolution about tf# 
planet In 9 hours, 56 minutes and 86 seconds tn Ufl 
and in 9 hoars, 65 minatei and 42 seconds In IfOO.^ 
In a contribution to the April number ot 
omie quoted In <7ofifio« Antonladt expre si ss tp 
opinion that this great red spot Is the first oodUmv 
I n process of formation on the lifiuld surface 
Jupiter This floating o(mtlnent or island Is sUlI oml^ 
a thin crust for although the materials of the cxirreNI 
tn which it floats are observed to be deflected by ft 
and to skirt its shore the Spanish astronomer Bda 
has also seen these materials vanish st the e as tern 
shore end reappear at the west, as it they passed be- 
neath the continent The terrestrial gruittlc oonti 
nenu in their Initial stage of formation werrUkewlie 
thin crusts floating on the surface of the hot and 
liquid globe 



A WrwnoK for Wing Nuts 
Most of us have bad to tighten up wing nnts by 
hand, which, of course la what they are lalea d ed fbr, 
but sometimes It Is convenient to be able to apply some 



A WRENCH FOR WING N0T8 


tool for the tightening up of these nuts For such s 
purpose the simple little tool Illustrated In the aooom* 
panylng line engraving taken from the ffortelest Aye 
will bo found convenient The wrench Is made of flal 
stock about 8/16 Inch thick. The handle A Is made It 
various slses according to the else of the wing nut 
five times the distance across the wlng^^l^ the nul 
, being the usual practice Two slots B are cut at right 
angles to each other In the circular part of the wrench 
as shown. At their Intersection the central opealni 
U enlarged so as to permit the screw on which th< 
wing nut turns to enter-^doMadry 


Black BngUsh Itone Pulp.—Heit pumice itone b 
redness quench It with water crush it to n ftm 
powder and sift through a hair sieve. Put the po« 
der Into a sultehle vessel and add enough vgrafalh U 
make a thiek peats Add lamp Idadk. then mere vai 
nish and rub It down until the fluid Is unllerm WftJ 
this mass well beaten cardboard or double pi^ ft 
costed dried ooeted a eesond iime^ then dried m 
preseed 


TABLS or COKTEHTR 

U AnaoifAPTIoe.-^ Cae«r4«frlM«A<^ mewnitloM 
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ni cHnmermT-iMettbsHiiM 
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l||m« Su«p*iMion for Autoiaoblloft 

^ Bjr Jao^oks Botkb. 

^lif ftutomobil«i of the UfUAl oonitruction tbe center 
ffravltjr is Ucher tlMua the axlea The result is 
#ieiMiive vU>r»Uon of the rehtole and torsion of the 
(•rings. Moreover tbe shocks csuaed by Inequalities 
if the road are transmitted directly £rom the wheels 
# the axles. The ssirliifB attached by their middle 


lowing meohanlam Bach hub turns in all bear 
inga i In a saddle h, whlcb has four lugs of 
which two are above and two below the hubs These 
lugs are attached by short suspending links to the 
ends of two carriage springs of the ordinary type 7 
with their oonoave sides below The two sheaves m 
which are bolted to the middle parts of the springs 
are connected with each other by an ovoid frame n 
which surrounds the saddle without touching It at 


The outer portion q of the supporter a rests on 
the spiral spring p which rests on the upper spring 
sheaf tn^ Vertical rods r attached to the top and 
bottom of tha saddiu h pass through lubes rigidly 
connected with the upper and lower spring sheaves 
ffi and guide the wheel In rising over obstacles The 
Cardan Joints allow the front wheels to be turned 
around a vertical axis In steering The tires ore 
composed of chrome leather very strongly com 


^^ts to the axles follow the osolllatlons thus pro- 
slaoed, but the obaasls and the body of the oar. whlcb 
suspended from the ends of the springs are pre- 
|wnted by their Inertia from following t^ose rapid 
^bratlons Hence the springs and their connections 
|ure strained and are soon worn out In light cars 
-these defects are party obviated by pneumatlo or 
•olid rubber tires but tbe vibrations of heavy vehicles 
cannot be overcome by these very costly additions. 

An elegant solution of the dlf&culty has been pro¬ 
posed by J J Hellmann« tbe Inventor of the first 
electric locomotive In the Hellmonn compound sue 
pension tor automot>lles all oblique bearings and tor 
slonal stresses are eliminated, and the center of 
gravity Is brought as near the ground as possible 
while the weight of the car acts along the vertical 
Hues which pass through the centers of the wheels 
and the points of contact with the ground but le 
borne entirely by the hubs and not by tbe axles 

The details of construction are shown In Figs. 1 
and 2, which represent vertical sections of the vehicle 
In tbe planes of the rear aud front axles respectively 
The weight of the chassis and body is carried by the 
roar and front supporters a attached to tbe longl 
tudinal bars b of the chassis These supporters pass 
over and outside the wheels and rest on the hubs o 
Bach wheel le abeolutely Independent The axles d 
carry no weight except their own and serve merely 
to connect the wheels together They are connected 
to the front hubs by Csrdon joints t> and to tbe rear 
hubs by balls / Bach wheel la consequently free 
to rise independently of the others In surmounUog 
obstacles The axles move freely in guides 9 at 
tacbed to the chassis. 

The weight Is transmitted to the hubs by the fol 
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pressed which nearly eliminates the noise produced 
by tbe rolling of the wheels 
The diameter of the wheels Is 4 feet and 5 Inches, 
but as the weight li borne by the supporters de- 
ribed above and not by the oxh s the center of 
K^a^lty can be brought lower than In a car of the 
usual type with muib smaller wheels The large 
wheels possess the advantages of better adhesion to 
the ground dlmlnlshpd (ueffleicut of traction and 
smaller velocity of rotation fur a given speed of 
travel—not to apt ak of their UBthetii superiority 
The weight of all the springs of a car designed to 
oarry a load of 4Vj tons in addition to Its own 
weight does not exceed 135 pounds 

Another dlstliu live feature of the new Hellmann 
cm is a system of steering which Is entirely Inde 
pendent of the various connections and mutual reac 
tlons betwten the front wheels and the chassis which 
are described alK>ve «o that the wheels (-an be turned 
without regard to their momentary positions relative 
to the chassis The mochanlsm by which this result 
Is produted is shown in klgs 3 and 4 which repre 
sent respectively side and front elevations of the 
steering gear The roiailon of the steering wheel 1 
transmitted to the (ndloss screw 2 movos the nut 3 
which by means of the fork 4 causes the bent levei 
5 to turn on ]>olnt 6 whhh Is atlaohed to the 
(bassls 7 The kvor 5 Is connected by the link $ 
and the joints 9 and 10 with the sui^rt 11 wbich 
sMdos along Uie guiding rod 12 attached to the 
thossls by the bars 13 The support 11 has a verttoal 
slot containing tlm slldiDg piece 14 which Is Jointed 
at 15 to tbe plunger 16 This plunger penetrates 
more or less deeply Into a cyHhder 17 which Is 
attached to the wheel by means of the piece 18 
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Hunc« wbon the eupport 11 l« moved forward or 
backward hy turning the gteerlng wheel 1 «« baa 
been explained the motion ia transmitted by the 
sliding piece 14 to the extensible steering lever 
which is fompoBcd of the plunger 16 the cylinder 17 
and the phno is and th(. wheel to which this piece 
1 h attached Is turned to the right or left through an 
angle which corrcspondi with the position to which 
the support 11 la moved along the guiding rod 12 
and also with the depth to which the plunger 16 
penetrates In the cylinder 17 The freedom of move- 
mtnt of the eliding piece 14 In the slot of the aup- 
port 11 allottH tho t ntlrr Htoorliig lever compuneil 
of ir 17 and IS to rite, and sink wUh the wheel 
lift the lattf r paAH<4 over (d)Btacles without Inter 
fcrlng with the oiteratlon of stoorlDg 

I h( Ml llinanii car no douht ntH*dB Bonie Improve 
merit In di tails and a more pleasing appearance 
niaj la given to thi rather heavy vehicle by skillful 
(oDRtriHtoi^ 111 aiiv (UHi the lUllmann auspenalon 
whi(h alins at no hsg than the greatly desired e)lm 
Inatlon of rubber tlnn both solid and hollow con 
HtitutcB ill imiHiriant advance In automobile con 
Htnictlon 

Alloys for Aorlol and 

Aeroplane* 

Ir is gMKrally reeognl/ed that future Improveintntfl 
In ai rial navigation will be greatly fadlUatid by a 
<1( ( r« atw In the weight of the machlucry With this 
tnd in view rnetalB or alloyH of low npiclfii gravity 
an bflng eagerly sought to Hupplant the heav> iiietalH 
gem rally In use The field of Investigation however 
la HO far very narrow It being at present IlmlUd to 
the two metala aluminium and magnesium The ul 
loyH Ro far developed consist of various proportions of 
these two elements modified by small additions of 
biiavbr metals 

A nunilrer of alloys of this typo have been experl 
inented with and aeveral havi b4tn patented The 
biBt known are duralmn and uiagnallum One of the 
latest dlsLOvcrles In this line Is called duralumin 
whlth Is of Perman origin ur In fait are inoat of the 
light alloys Extraordinary claims are made for this 
alloy It Is stated that It has pmctUally all the prop- 
ertbra of steel that it can be drawn rolled stamped 
or foigod either hot or cold that Us lenslle strength 
ranges from 10 000 to 88 000 pounds per square Inch 
aciordlng to Its degree ol hardneHs and that those 
qualities are found In an alloy containing from 90 to 
9G per coot of aluminium bo that the apeclfic gravity 
IH very nearly that of aluminium 

Duralum contaluH copper and phosphorus In nd 
dltlon to magnesium Thu eompoaltion U given as 70 
per cent of aluminium 31 iwr cent of magnesium and 
10 pt r cent of phoRphor-copper The percentage of 
phosphor In the copper 1b very low—only 0 0 per cent 
It Is likely that the composition of this alloy however 
Is Rlit,htly modlfiul In pra< tlce because 10 per cent of 
roppir is exceedingly high ♦ ven iu th< absence of 
magnesium and when tht hanbnlng effect of 11 ptr 
cent of this latter metal is taken Into ronslderatlon 
It would Berm that an alloy of the iompositlon as 
glvtn would be too brlttk to of any practkal value 

Magnallum Is composed of aluminium and small per 
(intages of magnesium an analysis showing from 
1 68 to 1 60 per cent of this latter element It also con 
ItHns amaU percentages of topper nickel tin and It ad 
the last mentioned metal probably being an impurity 
Tin Hpidfit gravity of this alloy varies from 2 5 to 
J'"7 A((nrdlng to Prof J W Kit hards the teuslU 
strength of magnallum sand laHdngs containing 2 la r 
(uit of iiiagntBluni 1 b 17'100 pounds per square inch 
with an elongation of 3 per cent while with 10 p< r 
M nt niagneftluin the tensile strength Is Increaswl to 
21400 pounds per square Inch with a 2 4 per cent 
elongation It will be seen that the addition of mag 
noHlnm hardens the metal Cliillei tastings of mag 
nallum with 2 per cent magnesium have been found to 
possoBi a tensile strength of iS 600 pounds per square 
inch with an elongation of 2 per cent» and 10 per 
(int magnesium alloy chilled castings have a tensile 
Btrength of 33 600 pounds per square inch and an 
(Elongation of 3 40 per cent This Is a peculiar con 
ditloD as compared with that of sand castlnga The 
same peculiarity is found in water'Chllled castings 
wioro the 2 per cent alloy has a tensile strength of 
40 000 pounds per square Inch and a dnctlllty of 1 per 
cent while the 10 per cent alloy has a tensile strength 
of 61100 pounds per square inch with an elongation of 
A '*0 per cent 

In annth(.r scries of lightweight alloys altunlnlam 
Is rt placed by magnesium for the bsslc metaL This 
produces a lighter alloy, as the elements of high 
Riiwlfic gravity with which the magnesium Is alloyed 
exist only In small proportions Alloys of this lidiid 
contain from 80 to 96 6 per cent of magnsslam the 
romalndor being made up of other metals, principally 
slnmlntura These alloys It Is claimed can be readtly 
machined, soldered welded forged and cast An al 


loy of 92 per cent magnestom and I per cent i^nA* 
Inlum has a specific gravity of 178 and la claimed tP 
be equal in strength to the best gun metal, although 
the metallurgist may doubt this broad statement The 
difference In general between gun metal or broUse and 
the light-weight alloys is that gun metal may combine 
high tensile strength with great dnctlllty while the 
alloys of low specific gravity ars more of the nature 
of cast iron and high tensile strength Is obtained 
only at the expense of ductility Various useful mag 
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nesiiim alloys have howuver been produced such as 
electron and ruebel bronxe These will no doubt 
be found of great value In the construction of aerial 
mat htnes but Uiere is a danger of their being dls 
credited by extraordinary claims by the makers which 
will cause them to be used for purpoees for which 
they are not suited 

There are a number of light weight metals besides 
aluminium and magnesium but there Is no llkollhood 
of their being used for practical purposes on account 
of their fnarcity Among these metals are lithium 
rubidium and beryllium Lithium Is tho lightest of 
all meiuls known its specific gravity being only 0 57 
tt possesseg however but few of the qualities usu 
ally assodated with metals it is very soft, and melts 
at a low temperature and It Is hardly likely that t 
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can be^ used In sufficient quantity with other metals 
to appqreolRbly lower their specific gravity In order to 
prodii -e a light weight alloy Rubidhim and beryl 
Hum both having specific gravities of from 1 5 to 1 7 
are too expensive to be of any commercial value at 
the prtsent time The last mentioned metal has many 
qualities which would make It a desirable one for 
aerial work but the ores of this metal do not occur 
111 sufficient quantities to Justify the prophecy that tt 
will ever be used as extensively as aluminium, al 
though this latter metal only a comparatively few 
years ago also was very expensive. It Is therefore, 
likely that nearly all inveetigations relating to light 
weight alloys wilt continue to be hated on oomblna- 
tloDs of magpoeium and aluminium with small per 
centages of heavier common metals 



Fig. S -014# Blewation Tig, 4 —Vkont aievmtioil 
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the skin of the oongtrnoier These vrere 
ettmate and snpei'-sameiWt teetarieJ. I| h 
pointed out that, were u not for the 
their marbles. It Is queetlenable i^tUUur svi&j 
fine climate of the Uediterraneaa would have 
Jated the architects of Greece and of Rome to < 
almost Imperishable coxwtruaUoiM to be objeois off 
miration and attempted Imltatloii In our owa 
and it remaliu a corioos fact that w« moderns 
have to turn to the quarries of olaesic timet for < 
uary marble while it has been contended only i 
can yet supply the finest marbles for construotlve : 
poses 

During the fifteen hundred yean that ftdlowed 


destruction of Greek Independence art culture 
tlcally disappeared from the land 'While the MoSes 
pf Spain wore patrons alike of art and learning, sM 
saved much of the science and many of the ItterAr 
maaterplecee of classic times from destractlon « 
Turk seems to have been too busy with the sqtmltil^ 
to have encouraged any arts but those pertaining 
the comfort of the governing claeses w 

The famous marble quarries of the PentellkejL 
near Athens remained therefore undisturbed ani 
Kllent until the last century when after the corond* 
tlon of the first King of Greece the erection of 4 
royal palace again called attention to the national 


wealth in tbe finest of stone The road to the foot 
of the Pentell hills was reopened the bridges 
paired and a large quantity of tbe famous old mai^ 
ble employed In the construction of a new Athens. 

It was wisely dm Ided that the old Greek quarries 
should remain untouched so that we have clear evi 
dence of the mode of working these in other times 
Although tho layers are not horlxontaJ but are dip¬ 
ping Inward the blocks have all been cut and re¬ 
moved by wedges horizontally to the vertical 
flmoothly chiseled walls The quarries form there¬ 
fore a series of gallery like right angle stone cham 
hers from which perfectly regular paralleippipedic 
stono blocks of every size even to tbe largest, were 
taken aa the thickness of the layers had not to be 
considered in this manner of extraction 

As the modern system is, however to prevent diag 
onal stratification and also to avoid the more readily 
weathered seams of mica shale, the marble U pre¬ 
ferably quarried from its natural layer This Pentell 
kon marble forms a great part of the ranges and. for 
tuuately tbe upper portion The lower part up to 
five hundred and fifty feet is limestone In transition 
but thence up to eleven hundred feet It is pure 
marble 

Tbe Pentellkon marble Is harder has a finer grain 
and Is said to be in every respect superior to the 
much vaunted Carrara marble of Italy 

Greece not only supplies tbe Pentellkon pure white 
marble accepted as the best of building stones but 
furnishes also fine black and yellow marbles Then 
too there Is the beautiful RoM$o-Antico presenting 
streaks of blood and fire In a broad belt, as well as 
the Verdi Antico from one of tho islands >lth its 
beautiful mottled varieties 


ModwWf a Dwtachwd lUcapAwat for Pon- 
dulum ClooKs 

Ml A BlkuooK exhibited, at the recent solrfie of 
thef^ Royal Society a model of a detached eeoapppient 
for pefidnlum clocks, which also illustrates a alinple 
method of kedtdtkg..lhq dej^stty of the air surrounding 
a pendulum eonsUnt The peiululunf'is''ffWT^{ii tho 
sense that during the swing it makeq np Intermittent 
contacts with any solid Near the end ol each swing 
an electric contest is made by a fine wire dipping In 
a mercury enp The current then estahllshsd passes 
through the coils of an eleetromagiiet whlph, by 
means of a * remonhdr working a reelprocaUng lever 
causes a very weak epHng^ to act so aa to malntidn 
tho oocUlatton. Constant donalty iik tks air surround¬ 
ing the pendulum |a approximately semrsd by the 
covering boU glass, whoso edgs dtps In a dosp hot nar 
row annular osnal, partly Wad with mercury An 
alieratlon of one Inch In dur^^Vlght Of ^ barometer 
alters the densHy of the ixwloeed air by about on* 
part in a Gmusand, 










-is reported In Gmmany 4 onrRma 

of itho captun of a. mrelssB telegn^li niirmigi ^ ill 
eisotHo lamp Aa Inhabitant of Bmnswhfk, 
such a lamp fn his imxWatory, wes sarprisedf be 
servo that Its teUllancy varied with the uhmigts^ 
rtiytlim of Mors* signtis, Not Paly m 
vary, but ^ smtods always flv^ for^ 
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SdEmiFto A»ra?!CAN SOPPm^^ 

Electrolytic System of Amalgfamatin^ Gold Ores 

THe £lectro<-cKemi8t in tHe Mine 


By ELlmer ElllswortH Carey 


iacmuJnff demand for gold ban turnnl the at 
on of miners and metallurgists to new bolds and 
mothoda, and every year brings down the rost of 
Jag and milling new extraction methods are being 
if and every effort Is being made to save valuee 
low grade and refraotory ores The tailing plies 
j yesterday are now l>elng reworked and to-morrow 
taUlngs piles of to-day will yield further values 
the march of progress discloses new methods aye 
I and appliances 

he favorite ore of the miner Is the so-called free 
piling' In such ore the gold particles are com 
atlvely large and are generally lmbe<lded In quartz 
pe free from sulphur arsenic etc Values In such 
nielona ores may be recovered by the standard sys- 
of amalgamation Then there are other ores 
where crystals of iron pyrites (sulphides) are found 
In the quarts and within the pyrltlc crystals may bo 
found gold particles In a finely divided state The 
Values In such crystals cannot be re overed on tho 
taoal mil! plate as the particles of gold are coated 
With various substantes preventing amalgamation 
The present practloe is to separate the pyrltlc crystals 
from the crashed ore by various types of concentrat 
tng tabled This so-called concentrate Is then sent to a 
smelter or It is ground in tube mills (100-200) mesh 
and delivered to the cyanide tank where tho extrac 
tlon ranges from 85 to 96 por cent 
Concentrates con only be sent to a smelter where 
the vaHies are high enough to pay transportation and 
reduction charges the cyanide process is expensive 
and unsatisfactory unless we admit Mr Clancy s claim 
that he has solved the cyanide problems by his system 
of electrochemical cyanldatlom 
Another method calls fpr fine grinding (100 mesh) 
and electro-amalgamation An Idoal plant for this 
process consists of some type of rotary crusher with 
outside screening possibly a secondary crushing do 
vice to finish the work of the first crusher and from 
the cnisher the pulp ground sufflcjently fin© to re 
lease all economic values Is passed over electrolytic 
amalgamating devices The released valuLS are re 
covered in the form of amalgam Concentration 
cyanldatlon and smelting are unnecessary and the 
metallurgy of gold is reduced to its lowest terms 
The theory of electrochemical amalgamation has 
been before the mining world for half a century one 
of the earliest authoritative papers on the subject roav 
be found on p 205 of Vol I of the Proceedings of 
Lbe (London) Institution of Mining and Metalhirgy 
Jflarly investigators found as many ditficulllos as the 
pioneers in tho art of aviation With no Informs 
tlon no reserve of text-book knowledge no authorities 
to consult no works on eloctrochomlstry It is not 
strange that tho electrolytic method of gold recovery 
made slow progress All the problems of current 
density anode troubles forms of construction etc 
bad to be laboriously and expensively worked out To 
obtain working data regarding the system will corI an 
Independent observer several thousand dollars and a 
year or two of time bealde he will draw heavily on 
his stork of good nature patience and persoveranc o 
In electrolytic amalgamation the solo function of 
the electric current is to deposit hydrogen sodium 
potassium or ammonia In the mercury The aole func 
tlon of aodtnm or potassium is to de-oxldlze water 
and the final work In the chain of reactions is the 
liberation of nascent hydrogen at the surface of the 
mercury Aa the particles of gold sweep over the 
electrolytlcally excited mercurial surface all sub- 
stanoei usually preventing amalgamation are auto- 
matkally and almost Instantly destroyed or rendered 
Inett Grease Is saponified by tlbe caustic soda oxide 
coating fig 1^14 particles Is reduced by hydrogen In 
a word, gold particles are cleaned and amalgamation 
gutokly follows. 

Xt has bean known tor some decades that in some 
way amalgamation was intensified In the presence of 
tbs ele^rlo eurrent, the problem was to devise a mar 
bhlne to utlUie the electrical action to the best ad 
TSStatge Mgay oompUoated devloes for this purbose 
hars been patsiitCeg, but as Is osoalty the case the sue 
gssitta apparatus >s slmp]ie--alBaost childishly simple 
aw slsaplw Is tha devlow that extraeU sU released 
art so WkA arb the elatma made fbr It that 
bf ^nr jortrtigritdal tmjsple have persist 
gaOr fSjosM tlrt itOWb 1 wut toUow the scriptural 
.mim rt lorih# btrt I eawvGr (iws^ that in 
SBgr,^?<«dght ssctrgotloo prpWwn the 
“ ^ ^ ■ ho mmMm mA. 

kA* 4 a v#t.. H 





of iTof K H Richards work on ore drciwing by 
making the baffle in such wells an anode using suit 
able material and employing an 8 to 12 volt (^urrent of 
high amperage we have an electrolytic amalgamating 
device The objections to the use of such mercury 
wells disappear when they are electrified and their ex 
traction efficiency Is greatly Increased The interior 
of such wells must be lined with some very refractory 
substances The Ideal amalgamator provides a method 
by which tho gangue Is brought^closely and Intimately 
Into contact with a mercurial surface which acts as 
a cathode provide these conditions and arrange for 
suitable capacity and durability etc and tho low 
grade and refractory ores of the Weal soon yield their 
gold 

Today the mining industry Is at a atandstlll he- 
cauBO new conditions call for new methods The old 
style mining engineer must give way to tho mt tal 
lurglcal and chemical engineer Tliero are no prob¬ 
lems In metallurgy that cannot be solved by the appll 
(‘UtioD of the proper electrochemical prin^ Iples Klee 
Irochemlstry has devlsod profitable mothods of «x 
trading the useful metals from other ores and electro 
(htmlstry will ilso find methods for rcb asing the 



noble melals from Natures rtfractory grasp There 
1 h more gold In tho West than has been mined lying 
In plain view In tailing piles low grade veins desert 
sands beach and river deposits of the West there Is 
sufficient gold awaiting tho el©< trochemical englnerr 
to pay the combined national debts of the world 
There will be no great advance in the mining Industrv 
until the technical schools have fnriifshod a supply of 
electrochemical metallurglsU for tl>( problems of the 
mining Industry to-day can only be finally solved b> 
the eloctrometAllurglst 

Mr Clancy has spoken rather disparagingly of the 
electrolytic system of gold recovery Ho says One 
of the most severe criticisms on elwtrolvtlc processes 
is where the direct preLlpItatlon of the values from 
the ore pulp is concerned the objections probably be 
fng due to the scouring of the plates by the circulating 
ore and the consequent loss of finely divided gold 
amalgam In the ore pulp 

With the use of the electrolytic sodium raeicury 
cells, as above mentioned there is no scouring of tho 
plates and no loss of finely divided gold amalgam 
on the oontrsuy mill pulp after passing the electro- 
lytic sluices, contains only encased values The aqua 
regia test shows no free values Tt Is true that the 
eleotrolytlo plate amalgamatioii to be successful re¬ 
quires ooDslderable expertenoe in the art, but It Is 
possible to Strange electpolytlcstiy excited amalgam 
plates so Uiat the dire resuKs mentioned by Mr 
danoy do not occur Bleetrolytlo amalgamation will 
glM extraetlon resulU equal to eleetroly tic cyanldatlon, 
and whsa eost of tnstallatlOQ operation and mslnte- 
nanes is oonsUlered, all oompnrison ceases. Scores of 
Ippsstigatm br tlis M twMitrtTS yson have givsii 
idgtrtoay al to tlM i Se in io r «C slaotroo k SB Ucal eyaft^ 


Id-itlon the method of rcgfneiatinK th( cyanide solu 
tlon and the leinvery of \alnes nnl amenable to 
Htralght cyanldatlon have frequently bten referred to 
In the Uehnbal and mining Journals Mr Clancy de 
aervts fredit for (ailing Hiletitlnn anew to the utility 
of electrolytic llxtviatlon and his standing Is such 
that many engineers will doubtless turn their ntten 
lion to olcctrolytlL procena However I regret that Mr 
t lancy ahould have found It necessary to disparage 
electro amalgamation which is now slowly twing rei 
ognized by progressive mining engineers as an Im 
portant factor in milling But let no one imagine that 
he can run a few wires from a power line Into h solu 
tlon tank and have a Piice^asful electrolytb cyanide 
plant and let no one Iniuglno that he can ennnert hia 
luiltery plates with a low voltage go lerator and 
thcroby greatly increuse the extra?tlon This would 
be on a par with the vlllagn mechanic who pun based 
working drawings of an aeroplane and set out to build 
a flying machine 

A siinph but verv interesUng exptrlin^nt which 
may throw sonic light on the wonderful activity of 
hydrogen sodium amalgam and the valm of el«( tro 
lytic amalgamation Is made by placing a plot e of 
plaHtIc sodium amalgam the size of a pea In a lest 
tube and adding an ounce of water heavily saturated 
with ammonium chloride T pst the amalgamating 
pow( rs of tilt vor> curious resultant ainalgain by 
(opptr and iron wire 

Those who wish to Jnvcallgate tht records of the 
Patent Offle* for progress In eUitrolytlc amalgama 
tlon will find the various 1 yp* a of cloctrlc amaig i 
mators deseilbtd In the following United States 
pall nts 


f)JC 099 

579 211 

592 793 

418 1 14 

370 366 

4 12 711 

CC9 058 

548 265 

307 OS I 

285 r.J3 

(41 (HO 

r90 524 

328 rj.. 

757 r57 

497 958 


DFSrniPTlON OF ArPAHATDH 

An elcftrolyth amalgamating apparatus should be 
so constructed that tin re Is a constant and regular 
elc( tro-doposition of sodium (or some similar ele¬ 
ment) in tho mercury and provision must be made 
for [)as»lng auriferous pulp or sand over the mercurial 
Burfaoi BO that every particle of gold Is forced Into 
intimate contact with tho nnrdiry With the auto¬ 
matic deposition of sodium and suitable mercurial 
contact no free values cm possibly (scaiK and the 
ideal milling plant of the future will consist of some 
l>po of rotary cruslior producing a 100 sh product 
followed by a sorles of electrolytic amalgamators 
Sin h an arrangement will ixtraet all values shown by 
any free gold test 

The ideal electrolytic amalgamator roiiRlstfl of a 
series of olutiolyth scmI I iim nn reiirv eells followod 
by another electrolytic amalgamating device In which 
the values are recovered on sliver plated copper plates 
oC flultable c onstriu tlon With the mercury wells 
high amporago ma> Ik employed lil)erallng large vol 
umoa of hydrogen whkb n moves all coatings (oxides 
sulphides grease talc Billclous coatings etc) from 
the mkroBcople gold parlUhs in the secondary amal 
gamalor the plates offc^r a largo cathode area so that 
all portions of the pulp aro r()r(_ed Into eonlait with 
a highly active rarreury siirfau I ho supplMneiitary 
amalgamating device above nn ntlomd consiHls of a 
silvered copper plate of suitable width this plate eon 
tains parallel transvene sem! cylludrlc al depreKslons 
(grooves pockets or rKHes) the full width of the 
plate into those grooves project lyllndrical terra cotta 
cylinders having a quarter Inch clearance from tbroo 
to four inches In diameter these cylinders contain a 
graphite (ore one Inch in diameter connected as an 
anode 

rhfi pulp passes under the cylinders and sweeps 
gently over the curved (cathode) amalgam plate 
while gravity the force of the water and (centrifugal 
force tend to drag each gold particle into contact with 
the highly excited mercury eurface With such a 
series of amalgamating rlffies supplied wHh a low 
voltage current of proper density we have an amal 
gainating device of wonderful activity It le not too 
much to say that this simple device will extract 99 
per cent of the values which may be saved by any ays 
tern of lixlvlation the ooet of extraction being insfg 
nlficant 

Fig 1 shows a section of a new type of mill plate 
which I have devised The sides are not represented 
The stiver plated copper plate (being of the usual 
length of amalgamating plates) contains transverse 
parallel nemUeylladHca] grooves Into which fit solid 
eyUadrloal wooden baflhs, thoae baffies may also be 
made of standard ptptai or casing, from three to four 
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Inche* In diameter with the end« doeed The clear 
auco between the plates and the balBea tu from three 
sixteenth to oue-quarter Incli One piece of copper 
piste may be usod with the proper depreealona preased 
therein or preferably a number of overlapping plates 
may bo usod each plate containing one or two semi 
cylindrical dopresalous Tho platen arc hold In po¬ 
sition by tholr own weight fitting doaely to the sided 
and can be quickly removed from the device for clean 
ing up 1 he dovitn may bo glvon any desired grade 
and the plates are drosstd and operated as the usual 
mill plate A mill plate arrangivl as deserlbod will 
make II hotter extrmtlon on the average ore than the 
iiHual type of lunalgain plate there being no Ions of 
iiiialgain 

In Hg J is llliiHtrated an electrolytic mill plate 
onstrueted similarly to the one shown In Fig 2 
which will not only n covor all values saved by the 
Htamlard types but in addition all free values In 
Hilh iuiiH pnip and sMmos all valnos In placor ma 
ti rial beat h sand and all black sand values are also 
rMOvered The cylindrical baffies ure made of terra 
(otta and eacli contains a graphite core connected to 
tlie positive lead of a low voUago gonorator the 
iimatKutu plates aid (onnccted to thd negative lead of 
tht generator 


In the first groove or riflle shown In Fig 8 ths 
water and pulp passes over ths amalgam plate as In 
Fig 2 In Uie second riffle of Fig 8 tho amalgam 
plate connected to the negative lead forms a casing for 
the baffle and the pulp stream passes under the mer 
curlal surface thus bringing the surface of the water 
into intimate contact with the electrically excited mer 
curlal surfate or a copper cylinder, silver plated 
may be used as a baffle and at the same time act as 
an amalgamating surface. A gold saving device may 
consist of a series of such riffles as shown In Fig 3 
arranged alternately such an arrangement la par 
t1( ularly useful In treating pulp containing gold In a 
finely divided form or for recovering values in slimes 
or In solutions By screening placer material to 10 
or 12 mesh and passing the under-stxe over an elec 
irolytb amalgamating sluiceway of suitable length all 
fine rusty float coated and greasy gold is recovered 
With the standard system of mlM plate amalgama 
tion many difficulties are en(M>untered with the de¬ 
vice Just outlined all the usual amalgamation troubles 
(llRappear The plates may be dressed by band In the 
usual manner once a day by adding a mercuric solu 
tion to the water the proper amount of men ury will 
be deposited electrolytlcally to keep the plates In ex 
((.llcnt condition Flectrolytlc sodium amalgam con 


talking gold Ip yef tanoofoiiff, |t i« pta^ { 
rests every particle gf poeilhg goU» yet goeh i 
never cromiblei finch an apporotas wtU extrodtf 
gold from material haVtng any kind of gahgne* < 
sulphurous, orsenious, etc, and there U no : 
formation of sulphide coatings, no dlecolorotlo 
tellorldee arsenides, etc. 

In certain clssses of base ores it may he ne 
as a preliminary meaeure to treat the pulp 
%ilnutes by electrolytic pan amalgamation before { 
tng the pulp over the electric sluice, end tor ott$ j 
tatnlng gold In ohemteal combinations (sulj 
Ullnrldes etc) a preliminary roaatlng may bej 
quired. * 

In the near future we may look for a greatly ■b- 
creased production of gold due to the appUcatlmiM 
electrochemical methods In mining and milling op&r 
tlons were electro-amalgamatlon and electro< 7 aa|||a- 
Uon to-day In general use in other mills now in ow 
attou the gross output of gold would be lnoreaae«ll|^ 
per cent The great Increase In the future suppl||M 
gold however will come from vast low grade depofcs 
and ledges which cannot now be economically mlnV 
A new field containing fabulous treasures awaits w 
rommand of the modern Aloddin—tbe eleotrochemlM 
engineer ^ 



Proposed Applications of Electric Ship Propulsion 


TKe Explanation of New Desi|(na 
By W E R Emmet 


Titk writer has pnbllshMl a prevloiiH pap< r on the 
8UbJ(rt of electric ship propulsion and has in that 
and plsewhero given out a good deal of information 
roncornlng designs which have been pr^imred 1 he 
piirpoflc of this paper Is to detK rlbo some uf the newest 
designs of this kind whhb have beui made and to 
oxjdaln eomo of their featuree more fully so that their 
merits may be intelligently ronsldere<l by engineers 
who may he liiLor4«flted 

The nae of nloctrlc motors to propel ships mav at 
ftrsi hmn inappropriate since with such a method 
the power of steam must first be converted Into m^ 
chanlfal work then into electricity and then agalu 
back Into mechanical work All of these processes in 
Volvo approriablo peruinUgos of loss which seem to 
discourage the undertaking and It Is only by the most 
careful sLiutlny of all feabires that the relative de¬ 
sirability of such an undertaking can be ascertained 
Some of the ImiHjrtant reasons for the adoption of 
elerirlolly may however be suggested by the follow 
Ing lompamtive figures 


12000 kw hlqh hikx'iI I irl Iim' w ithoiit 
(iruu|>f r VnmtiM in«nii tur) li ( OeHigi 1 i 
SH UOO horac pimiw (. f ur | roiM'llcr hufU 
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Tho inri^e dlfft rt in os shown by these figures are in 
oldont to apoful the ship turbine being very largo 


extent of its application Is still entirely problematl 
cal In the case of electric propulsion no such unoer 
tatnty exists We have proved by application to other 
arts that certain results can bo aicomplished In a 
thoroughly reliable manner and the designs here dls 
cussed simply deal with cases comparable with the 
simplest and moat direct uses of electric power on 
shore 

The comparison of weights and efflciencies of tur 
bines shown by the figures given above apply only to 
certain conditions and In other cases the comparison 
might be very different so that In such a problem 
every case must be considered on Its merits and Hs 
merits cannot be judged nntll all features of design 
and Operation are worked out In detail An Idea of 
the requlremonts of ship propulsion may be given 
by the following rough statement of conditions 

The power required varies approximately In pro¬ 
portion to the cube of the ship s speed The speed of 
revolution of shafts roust be suited to the power do- 
ilvored and the speed of the vessel If good effleiency 
is to be obtained There is much difference of opinion 
concerning the possible relations of propeller speed 
and eftclency The following figures gives an estl 
mate of propulsive coefflclents of a large battleship 
These figures are ascertained by comparison of sev 
oral sources of Information and should be considered 
only as a rough approximation. 

In all vessels quick stopping and reversal is of 
great practical value and this quality Is particularly 
valuable in warships The offectlveneas of reversal 
is dependent both upon the area of propeller blades 
and upon the torque available for reversal of pro¬ 
pellers so that the requirements of reversal afford on 


operate marine turbines at speeds below their best 
point of performance and consequently tbelr ef 
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fleienty falls off very rapidly with further dlminu 
tlons of speed In an electslcally propelled ship an 
excess speed condition can be adopted for the maxi 
mum revolutions so that the loss of effleiency with 
diminishing speeds Is relatively less 
One of the important advantages of electric pro¬ 
pulsion as compared with other possible methods of 
speed reduction lies in the fact that arrangements can 
be made by whUA the ratio of the reduction Is 
changeable «o that the turbine may be run at tta most 
effective speed under more than one condition of the 
vessels operation The posslbillly of such a change 
In speed ratio is particularly valuable In oonneoUon 
with warships since such vessels need very high 
speed for emergency conditions and also need to op¬ 
erate economically at low speed so that their radius 
of action may be made as wide as possible with a 
minimum dependence upon coaling stationo. It will 
be seen that these qualities cannot well be oombfned 
in a ship whose ipropellers are driven directly by tur 
bines even 11 she Is equipped with special turUnss 
for cruising conditions Tlte Importanoe of hikh 
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[Tirhlne olMtrli prop«lllns spparsttu liutelled \A engln»-rooa of bsttlMhln with 
nil at xUUrlM ■pocUlsd for direct turbine InetaUstlOD 


rompllcatod and expensive and relatively inefficient, 
while the high speed machine is very simple In con 
BtructloD small and highly efficient It Is thertfore 
primarily for the sake of speed reduction that we 
turn to electricity as a propelling force. 

It has also been proposed to use meohanloal cea^ 
lag for the same purpose^ and something hu already 
been accomplished In that direction The use of gear¬ 
ing for such a purpose Is. however etUl practically 
wifd tTslop ed and th e reoutrsmsats ore suoB that the 

9^1 Owrpit 1#U, kjr 


additional reason for desiring low propeller speed the 
area of low speed propellers being larger the tend 
ency to slip Is diminished In some turbine ships, a 
good deal bos been eacrillced for the soke of quickness 
of reTWsol and the qualities of different ships In this 
respect are very different 11 may be sold that with 
fttlrly 4arfo and low speed propellers, a revminf 
torque equal to 60 per cent of foU load runnlnp 
torque wlU brlnq a ship up to the bssjt standards 
qalQknsH tn reTsrsiaff 

SiAos pnMtaol propsOer spss4bi am ahr«a« ttMi 
sppwsr W 9 m wfnepMe vpr minMib 


speed being muck in turbines of small oo- 

g^ty than in targe, the cralslng turbines whtoh re¬ 
quire only a small capacity cannot be mads cfihiient 
tn this paper some specific information Is gtvsn eon 
oemlnir two coses of eieetrie propfikloa dsslgni One 
of tbsfiS vtHtMi t6 the opparatns covered by A profifi- 
•iUon reoMtly naode to the govenHoeni lor propaltti|f 
moChlasyy fior Botttssbii^ Ho. Sfi Ths o|ber 
tp thfi p o v e ^ by propoittloBS 

sidMttsd In for propii^tefi 
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« bU^ »pMd vmhtp tbe amncemcnt 
t(md» ittdi tbftt two rottoo of ipeod rodootloa 
QMd, tbo obanto from one to the other twins 
HM hr obonges of oonnoctkm which ao- 
a obanse ia the number of polee of the pro- 
lotor la the Moona case no such pole chans 
Md« the ratio between tuMne and propeller 
led at an ep eeda. 

t battleship, two generatlns units and four 
ara used ao that an additional sain in 
can be effeetad at all speed br operatln/ 
half of the apparatua In use In the caae of 
9T there Is only one generating unit and two 
■0 that all tbe apparatus Is used at all speeds 
tv the case of the ooUler however the speed con 
dpons are very favorable to the turbine and the 
eflkjlency curve u extremely flat as compared 
i^h that of turbines generally used for direct pro- 
p^lon of ships. 

BiteiON MADS rOB UN 1 TE 3 ) BTATBS BATTUCBinp NO 86 

the iDetallatlon propoeed for Battleship No 36 Is 
4 bwn hy the artompanylng drawing which shows 
only the electric generating and transmlealon a}>- 
piratus but all the auxiliaries which are Installed In 
t|w engine room In the government designs for direct 
hhrblne drive The position of ahafts and arrange 
^nt of engine room In this case Is Identically tlm 
same as that proposed by the government for dire* f 
4|‘lTe by OurllB turbines The apparatus la Inetalled 
Is two engine rooms separated by a water tight bulk 
lead In each engine room would bo Installed one 
f2 000 kilowatt generating unit and two motors each 
liavlng a capacity of about 7 000 horse power These 
two motors are coupled together Into a single unit 
and connected to the propeller shaft One of those 
motors la of the K type with iqulrrel-cnge armature 
the stator windings being so arranged that they can 
be connected either for 30 or for 50 polos a sultabh 
groop of heavy toggle switches vtfilch offocta this pop 
changing being carried by the frame of the motor 
Itself The other motor Is of the M tyi>e with a 
deflnltoly wound rotor connected to slip rings through 
which an external resistance can be Inserted In serlts 
Those slip rings are short circuited by a very alniplo 
and eflecllve alldlug spring arrangement When this 
short circuit la accomplished the external reslatancn 


is MLtirstly out out. This 11 motor Is wound for 30 They are easily disconnectsd and taken apart, or If 
poles, and with Its resistance cut out baa exactly the desirable renewed and will afford an entirely satis- 
same oharacteiiatlos as the K motor when tbe latter factory solution of a problem wblch has sometimes 


is worited with its 80-pole oonneption. 


been very embarrassing in large InducUnn motor In 


Tbe resistance used with the type M motor is for stallattonB The accompanying drawing shows the 
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UJUHINF kMiXlRIC IROIFUINC Al^FARATUS 

In (allid In lUKlncroiin of i oilier with ti 1 ti r 1 ui u tli r t ani auilllRrle 

shown 


tUo purpUHo of ulTurding the desired torque In revers 
iiig and these riHitilances constitute a very tin 
ftortant feature of the proposed designs sliue under 
(unclltlons of reversal (hey must absorb nearly tin 
total electrical energy of the syatom These resist 
uncos have been developed by careful experimenting 
iiid are capable of accompllRhlng the desired result 
In a very compact space and with very large fmtors 
of safety They arc made of non corrosive material 
and the heat from the oloctrlcal energy dissipated Ig 
delivered to the sta water which freely ilrLulatos 
til rough tlx n flJstaiiM t oinpnrtments hy < onvoetion 


arrange m* lU of thos( rcslslauct s In sutBclent detail 
lo 1)0 IntfdtlgihU 

Tho BwKchfng apinirutus !h so arranKod that nil 
Kwitchos can be workul fioiii eltlur rnglne room 
the shafts being carried through hunhlngs in tlx 
watertight bulkhead Wh^ n the ehii> Is operated at 
high speed with Imth generating units the engine 
rooms will be opemltd separately hul when the ship 
Is operated from one generating unit U will be more 
jonvenlenl to < ontrol everything from on< engine 
room and I lx awlt<hes arc so arranged that this eau 
he done (he pouilion of evtiy lonnidfoii Im fng visfbit 
and controllahle fiom either side of the bulkhead 
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a^VATKW OF STARBOARD MACHINERY U)OKINQ INBOARD 


1 ho ompnnjlug tabulation and curve shwt shows 
the propeller sintd horse i)ow» r and water rate of 
tupblne® for ovt ry different speed of the ship and 
shows tho apparatus which would normally bti In uso 
under each condition of speed 
The (ondltlons for different bikjciIb are Uioso which 
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( JtOUi Oh RBRISTANCES kOR 7 -'OO-HORKK- 
VUWER MOTOR BTlU BATTI ESllIP 
EQUIPMENT 

will give the best economy and which would ordln 
artly be used for continuous operation at such ipeedi 
but It Is possible to vary the speed of the ship up and 
down with any arrangement of motors by simply 
changing the ste&m admission to the turbines the 
only limit being the safe speed and safe carrying 
capacity of the apparatus Normally the ship would 
be operated at higher speeds with two generators and 
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four motors all of tbe motors having the Sfl-pole oon 
neotlon The turbine speed Is then reduced In the 
ratio of 7 5 to 1, the generators having four poles. 
When the speed becomes sufficiently redooed improve- 
ment of eeonooiy can be elleoted by dlsoonneotlng one 
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of the cenerator« and two of the motors as shown by 
the ourvo and when the ttpe^d bad fallen RiifUclenUy 
low a still further grain can be iu.<ouipllBhed by con 
Doctlng the reniuiulng motors for 60 pole# insUad of 
30 pojes Wh( )i this f^iungi le inado the ratio of io 
diicllon Is tiicroasod from 7 i to 1 to 12 6 to 1 and 
a new cycle of favorublo apeed operation in the tur 
bine Is begun The etonoiny In epeedB between 12 and 
14 knot* 1 h of vUhI iiniMirtanfo in war Bhli>s and the 
V( ry fine Mont»my tinder lh<Hf (onditioiiB afforded by 
thlH doHlgn will Iinnnnftflv ioLreuso the military 
\altM of H V( B8( 1 HO rqiiipjHd 
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It would stmply be neoeMSiT to apai the field eltoMt m, vmfitmm ifi 

and ohange to the proper contieotlon tnd the eumnti oohid ^ 

resuUing from such wrong cminootlons would not be t^irbWinfi the iMf TMi ^ 

harmful since tbe mistake would be apparent and tostafitafieopa revelrtkl ircMiHf ^^t^hiabte Ifi fi 
soon corrected The case is therefore very dUterent this kind aWoo swek Wga firelgb^rd atear tery 



rapidly with diminished speed and hIdcg H 1 h not 
u(y»ciwary to maintain any fixed frequency voltage 
or degree of exdtatlon thf inaKnetic densities of the 
apparatiiH tan b* varied as the Mined rtMlu<es so as to 
give the best efib li m y »ouHlstent with the torqvie 
rwiuired With such an equipment the excitation 
lould bo d<rlv(d either from an outside source or 
partly fiuin an outside sniirfo and partly from a 
dlru( t-( oupicd ( xclter In this <aa« U Is proposed to 
cx< He from nn outside sourtt the ships regular olr 
cult-but this »x<ltntlou can lu \arled by a rheostit 
BO that the bi St possible elei trj< effl{ Icncy Is main 
taJned 

In the installuthm here dcHi rn>( d It Is projMised to 
vcDtllati the apparatus by air from the upper derk 
One du^L will convey air to each ple<e of apparatus 
and another will discharge It onUiUb the engine room 
thrt apparatus being so designed as to Impel the proper 
amount of air through these dmta In this and other 
cases of eloitrl( ship propulsion It might bo desirable 
to ventilate the aiHiaratua by drawing air through it 
by blowers and di llverlng the air so hoate<l to the 
furnates Such a pnxesH would effect appre< lahlo 
ofonotuy and would proliably bo doalrable It has not 
bet n ronshhred In this (ase because there was not 
lliiip to study Uie praetleablllty of arrongeraents 

In this battleship Installation It Is not proiKiaed to 
make any changes of eonnwtlon of clrciiltB resist 
ances or poles wbllo the current Is (lowing Pre¬ 
liminary to all such operations tho field switch will 
be opened Tho switches proposed are of the toggle 
type not designed to open undor load and are ar 
ranged with t leetrle locks «o that they cannot be 
movid when the aystem Is alive The turbines are 
arranged with speed governors of the ordinary typo 
which are tafliable of closing any valves which may 
be open If the siHcd rises The numlar of valve h 
whloh can be opened at any tlmo Is however gov 
orned by hand control and the speed govc rnor Is In 
capable of adding to tho numbe^r so opened Wlien the 
field clmiit Is Inlornipted the generating unit rises 
to Its maximum siieed and runs Wle until the circuit 
Is reestablished In tho meantime the desired eon 
IK r lions are made and tho field re-established where¬ 
upon the generator and motors resume the proper 
am«(1 relation and pro< end to accomplish tho desired 
nwult 

Whtu tlK«e ekttrkal (onditlous are (uusldered It 



t Midlthms of comhlnfd opinitlon of laotors and genemtora and nvirslnr resist 
Ant In circuit snd Ktncrstnrs hI full Np<ed Doited Hiks Hhow tonpie 
vnitiiff and rum nt wh u >Dtv eni ginerntor Ik used Tbt power factors 
ami dutika) plfii 1 nil^ art* nli< ul th same wUU cither ona or two irn 
initorK I xt rtial roHlNtHDc 0 207 ohin per pbawe rotor resistance 0OOfib 
hill iirr phaao 


from that of nn ordinary electric circuit where all 
sorts of needs must bo provided for from a Hource of 
fixed iHdentlal and whi re the genciatlng plant con 
sUtiites a battery enpabh of delivering power in In 
dofinito quantities either for use or for destruction 
lu the tae« of short circuits or wrong connections 
Tho following Is a list of the w< Ighls of tho dlf 
ff rent parts of the Installation proposed The aggre¬ 
gate weight of these iiarts Ifl probably not much loss 
than that of the turbines alone which would be used 
for direct propulsion fhe generating units In this 
case however Include heavy east iron base# and 
there would be a considerable saving on account of 
tho supporting stniciures which would be used with 
turbines for direct propulsion The absence of any 
s>Btem of foned ventilation also Inereoaes the 
weights In other lases of battleehip propulsion 
which have been Htudhu) fonslderable savings of 
vel>,ht havc^ been effected and It In believed that 
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will be amui tint an tniiueniii advantage results from 
tho fact that lb»y are not bound to any fixed fre 
qmney op voltage T hi neralor Is doalgned simply 
to do tljLp Work require I or it nnl It is Incapable 
of delivirlug a current In excess of th© safe car 
ryipg capacity of any tonductor In tbe system 
No Kind of wrong connections can result In any 
bum-out It a wrong connection sbould be mode 


choapnoM and good economy at the normal opermt 
ing speed of the veeocl which would be about IR or 
14 knota. to thtfl case only one generating unit and 
twfi motors are used 

Another difference between this oMo obd that pf 
tbe battleship is that it Is proposed to use dll switches 
so that changes ef conneclfoii eon bP siMde wtthept 
the trouble et laterropUng tbe WlMNt^ 


at low sppods BO that it In very desirable to steer bf 
tbe pru|)eUerB In anchoring or docking t 

For this collier Installation the metihod of venUtO* 
tloii proposed Is somewhat different from that In tbe 
laae of the battleship Tb© generator would be Ten 
tllated in tbe same way by a duct from the deck above 
and another duct to take away the heated sir In 
the cose of the motors It Is proposed to take the 
ventilating air from tbe englDe room and deliver It 
to the suction of a blower whloh puts olr Into tbe 
Howdon draft system of the otter fire room This 


with tho b( at arrangements similar 
bo a< (oaiplished in this luse 

econonilts lould 

Pounds 

1 wo g( IK rating units 

li7-l 000 

A< 11 BHorioB 

J ROO 

hour motors 

iO'^ 000 

Switchboard and switches 

5 000 

Field rheoRtats 

1 600 

^V at< r-roolpd rheostats 

6 000 

Cabh s 

17 800 

Tolal weight 

1 116 000 



EQUIPMKNT W>K NAVAL COfLIKK 
Tim Installation propoeed for a naval collier is 
similar In gi neral principle but much simpler than 
that pioposed for th© battleship The requirements 
of this ship being to operate lontlnuously for long 
IwriodB at a speed near tho maximum there la no par 
tic ular need for high economy nt lower speed and It 
tilu n fore bHcomes desirable to simplify the apparatus 
UH iinuh Hs possible In the lutfirest of lightness 


PBRt’OUMANCB OURVF FLBOTRIC DRIVE 
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ItHl lb ipigc 0 dog fahr nuporbrat In vacoam— 

dlHplaromeut abent 30 000 tons 

would afford ettncllve ventllaUon for the motors and 
about the right amount of ventilation In the engine 
room without the use of any other blowing ap¬ 
paratus 

The accompanying curve sheet shows the steam 
consumption per shaft horse-power which would be 
required with this apparatus at different speeds of 
tbe vessel These results are susceptible of exact cat 
culation since generating units and motors almost ex 
octly similar to thoao proposed have been repeatedly 
tested It to very difficult to get al any accurate et- 
Umato of the steam consumption of such a ship when 
operated by reciprocating engines, but all com 
partoons which have been made indicate that the tur¬ 
bine electric apparatus would effeot tome economy In 
steam consumption although It to probable that the 
saving as compared with the liest engine equipment 
would not be very Urge. The demand for electric prd* 
pulglon on one of th«M colliers has oome frotn th« 
Navy Deportment through a desire to demonstrate the 
prootlcaUlUy of this inethod of propnlslon The case 
to not partlontarly favorable to electric proputo^on 
and should not be taken os a boils of comportopn o^ 
the system with other methods Bleotric propmtlofi 
will moke Its beet showing In veeseto reqoiriiur^a 
very large amount of power or vesseto which fegiU^e 
a good eeohomy at krw opeeda os well on at btgh 
High-speM worehipe or very large mod«rafct«peadi 
liners afford the beet fields fdr ito appUcottoiL 
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in tbft ooUlet liistollfttlo& irtthont re«l«t- 
B 1 « tfa« motor olnulti «Ad wUli the ctnmtor 
Mdil ^ tarlotm opeedt. From thete cnnree the 
m »vatlahle ettder aoy condition of opemtion and 
I the emrentf voltage and neoeesanr excitation can 
paenjir readily estimated No curvce are given to 
f the oondlUons of operation without resistance 
Che battleship Installation because the character 
ts under such conditions are virtually the same 
hoee In the oollter and are sufficiently Illustrated 
^ curves given In the case of the collier These 
shows the effect of different degrees of ezcita 


ago, Che eaoavators broke Into a room full of glass of 
many kinds window glass ground glass out glass and 
tnany varieties of colored glass and the Romans claim 
that they got malleable glass from the Arabians 
Pliny tells of Nero having a ring with a gem In It 
through which he looked at the gladiators to lee them 
more clearly Hvldently old Nero had a monocular 
m>era glass Ruskln In one of bis lectures to his 
students said Gentlemen we are the best chemists 
In the world No Englishman ever could doubt that 
but we cannot make suoh a scarlet as that and even 
If we could It would not last for twenty years yet 
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Hhevlna rondltl^ini of (.nmItlitpO fiction of genfrator and mutora with r^vamlnc 
iTRfMlHnMH lb clrrult and with g n rator at full apo<>d Pxtornal rralatancc 
0 7r> jbji) per pbnaf rotor n^sJatance 0 OSfV ohm prr pbaae 


tion upon power factor and oflVclem y As a vessel so 
propelled Is slowed down the exrltallon could be re¬ 
duced in proportion to the propeller speed and the 
maximum degree of reduction in excitation will gin 
the best electrical efficiency From the ciirvos her^ 
given however the decline of oxcltatlon Is loss rapid 
than that of the speed this degree of diminution be 
log chosen so as to give an ample margin of torque 
under all possible conditions of operation In prao 
tlce whenever the ship Is operated under any fixed 
condition of speed the excitation should bo reduced to 
the lowest possible point necessary to maintain the 
recfulred torque on the propeller Since the margin 
of torque assumed In the curves given Is very ample 
the electric efficiencies would be even better than those 
Indicated by the curvet 

In connection with this paper which gives spoclflc 
information coni ernlng two set s of designs the 
author has thought It desirable to give also some fig 
ures concerning other cases which have been studied 
with greater or less degrees of thoroughness In order 
that an Idea may be formeil regarding the relative 
desirability of such mothods In connootlon with ships 
of different hinds The accompanying tabulation gives 
somu such figures 

TABLt n 


this is five hundred years old Such a rtyt lould ler 
talnly bo warranted against fading 


Copper ProdMction and Copper Reserve* 

In his economic studies of the world s supplUnj of 
the principal metaie Prof J A Kemp devotes a sp 
(ial section to copper Speaking of this In ftticncc 
be says 

Greatly stimulated by the development of eUi 
tPlctty In later years thi production of enppor has 
advanced by leaps and bounds At present the l/nlt'»d 
States are the heaviest producers with Si>aln foJlou 
ing next but onlv yielding one-elghth as much Thi 
United States furnish over half the total In 1850 Ih 
United States yielded 728 tons In 1900 over 303 OOO 
and In 1908 471 000 Meantime in 1850 the priec 
of copper was about 30 cents per pound Us lowest 
point in recent years was nine cents in 1804 Its 
highest 25 cents was attained In 1907 We may each 
of us Imagine the variation in the profits of a mining 
cnterprlae as between 11 icnts a pound and 15 tents 
lot alone 20 or 25 cenU Mining costs smelting and 
freight charges show no such variation so that wllh 
rising prices profits greatly increase Indeed few 
of the motals have auoh ups and downs as docs copper 
In Its ores the yield varies greatly On lAke 


porarlfy idle mines are brought within the widening 
remunerative sono and are quickened Into life As 
the price falls the mines dangerously near the line 
close down and production ceases Tho lowest cost 
of production claimed Is from the low grade and very 
largo ore bodies of the West and Is placed at or 
about 8 to 9 cents per pound laid down In New York 

In copper ores outside of the Lake Superior region 
we usually find the metal In combination with sulphur 
The ores as they come from the mine may be rich 
enough to go directly to tho smelter or they may 
require i onrontratlon before the grade Is sufflclentlv 
high The ores which arc dlrcctlv smelted reach the 
inlnlmiim of copper In the boundary district of Brit 
leh rolumbln but aksoi latod gold and sliver raise 
the value iMir ton ahovi |4 Copper ores yielding 
copper alone wpre smelted hI Duiktown Tenn dur 
ing long I ainpatgng at a llltlo loss than 2 5 per cent 
In earlier years and In many mining districts oree 
as high ns 20 jkt ront wire found r^rrly i ven higher 
but they In time were exhausted and 5 rent would 
be quite rich for dav In and day out a^e^agpH 

Wc can not predict copt)er with the certainty of 
Iron It seldom appears In bedded deposits which 

1 an b< mtasurort In the doep mines wo can not 
always hi e aliiad for more than a year or two In 
some ml lien we know from exci ptloually complete 
di velopmeiit of twenty years RUpply But the great 
advance Jn coppir mining has been the ontranco of 
relatively low grade ores Into the productive field 
The wall nx ks of tin years ago have become the ores 
of to-day Where we find in porphyries or schists 
copper sulphide dlssimilnatcd in fine pirlkliB or an 
coatings along irevltee and In anffW’lpnt richness to 
yield - to 21/ pfr (int throughout vi ry largo bodlee 
It can be mined very cheaply and concentrated In 
enormous quantltiis so ns to return a safe margin if 
the ore lies near tho surface steam Hhovels make 
excavation extreiuilv low in cost Thi huge pits and 
open cuts of this Iyiw of mine In thi Wist are now 
among the gr at Bights for the traveh r Mills whose 
Innatlable i rnaherH take as much as eight or ton 
thousand tons p< r day arc no longer unknown The 
drill blcHkB out the ore Ik fore mining lx gins and 
rcserveH can be esllmaied more ilosely than In tho 
vein mines 

If a tnlnc Is railed ujKm to furnish a mill wllh 

2 0(ki tons per day and wc allow 300 woiklng days 
III tho year 600 000 tons must hr supplied per annum 
For a lift of twenty years a tlim practirallv d* nmndo I 
of such an enterprise to justify the gnat expense of 
InstallaMon at least U ooO 000 tons must b< shown by 
the drill hr fore tho enterprise can safely begin ^If 
we expert to mine three times this amount per day 
we call for three times as much ore Theso figures 
large as thr> may senn are not bevoiid the csllmateH 
of ore bodhs as now tdocked out In several places In 
the West and rven with thci,o great demands twenty 
years supply und evr n more In Instances have been 
demonstrated 

Let UB now Imagine again a 2 000-ton dally output 
of sav 2 25 iwr cent ore of wtilcli the mill savea two* 
thirds or 30 pounds of copprr in tho ton The output 
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Borne of theae designs for apparatus to propel ships 
have been erltidsed on Jhe ground that tho weights of 
electric apparatus shown were small In comparison 
With welghU of similar klnda of apparatus used on 
■bore This U to some extent true first because tin 
ktrbotural part of these device* has been designed 
With a view to economy of weight although the 


Superior where the native metal Ib distributed in topper per do will be 60 000 pounds or 30 tons 
through ancUnt lava Uows In llttlo pellets leaves and and for tho year J 000 tons Should thne new com 
slieets It has been profitably rained and product panics start up with four nr five tlm/s this output 
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deitgoers have not gone nearly as far In this dlrec 
tJoh ■* It would be posBlble to do^ and secondly be 
ohttia tbia iblp apparatus Is rated on a maximum 
<bit|ra^ whereas apfparatu* for other purposes 

for overload There have been some furthe'* 
ilralfbt eooDomUs possible on am>unt of the special 
oonditlOM rolatUif to the operation of suoh ap* 
baUUttt A ^«rofnl cocnparlson with a number of 
cil(SM WbOro laffo apparwtng of similar character has 
^ Ohows that on n basis of very 
^YlljMIMbto tMBporhtiqw Vise, the magnetic weights In 
iXi bpkos cloakbf* that these electrical de- 

INTS ih fMRsot ootmal^and conservative 

A ,rw iW. Thta,. 


condition of udiMd 1 n tit n t gntrntor and n t irs xfcltb vnrylnu 
of gcnpratlng unit and iftith no tH rnal rt'MiHta i< tn id r tlr nlt 
lK)ttfd lines n fpr to conslnnl full 1 huI txrltntl n lull lln n ** ft r 1 
variable excitation T »rt|up ur\(‘a r in t r nr kIv ii hopurnlrly for tlif 
r nnt flxtd K n rat r up r h \ll th r unca npplv i lu rmal mirtllt n 
whirp sjmmnJx of njot* rw and giiitrators vnn tojt tin r 

through periods of years when it conatltulud but 16 000 to 4 0(M) tona will he addid Ut i yearly supply 
thrMbqnartors of l por cent of the ore Thi gemral which In loofi was 5 2168 tons Wo boo great n(H*d 

run is« however I per cent and above If wo rocall of a growing di mand in ordt r that those vast con 

that in a ton of 2,000 pounds 1 per cent is 20 pounds trlbutions may Im^ absorlsd 

and thtee^uartors of l per cent is pounds and If How long will our copper hold out’ For the im 

copper is sefilng at say 13 cents the mining manager mediate future there will tertainlv bo no scarcity 

must break down hoist concentrate with attendant Copper does not oxl(ll» as readil) as iron and is not 

lossep, and gmelt an ore worth less than |2 for all lost The worlds stock steadily accumulates But 

the xqe^Ulo contents which It contains Wo can thus twenty years Is not a long look ahead Are there new 

gain ap idea of the close and aoonomlcat work re countries which will ho producers? Some oM tnim s 

(tnfirffil And the ahl^ty demandad of a manager As m flurope are no longer sources of tho uiotal 
Ulh risah Uhi JIIMffta graaUy Inoreaaa* and tem do know of possibilities in Alaska that will 
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add aoma contributions Wa know of now or rooontljr 
opened ore bodlee In Pern Bolivia and Chile that 
promise well We hear of very larss depoelta In the 
aoutheaatem corner of thu Congo State once worked 
bjr the ancients now revived hj the modems, and 
possessing large resei vcs of IB par cent otp 

The Cape to Calro Rai 1 way will give them great 
Impetus For tho immediate future there Is no lack. 


but If we \fxk fifty years or a oMitnry ahead wa oaa 
apeak with Um oonfideaoe. Im ft vaatral way ws nay 
say that probably new dtaooTerisa will, for a ttmo at 
least, more than keep pace with deraaada. Bat when 
we look fifty years Into tlie future we are not ao 
oartaln It behoovea the producers to use no troab 
ment of an ore except a carafol and economical one 
If talllnga and waste from onr mills now contain ooe- 


thlrd the ooppar taa ortguyu aw, they sMol 
Impoiuidad and kept ftdm irg4hed fway by fil 
agaUiat tba poaaibat oali of fotorft Wa dm 
ny that they wlU nevar bo within tha 
profltabi* traatmaot, evaa though tbotr low port 
age plfteea tha ooppar beyond raaoh to4ay Tha ] 
par altuftUon Is not <me to excHa anxiety, yet I 
also one not to encoarage extravaganoe.** 


The New Rif^id Dirigible of the £n|(lish Navy *‘N It* 


A Giant Airship of Novel Construction 


By Carl Dienstbaoh 


Ills Zeppelin Airship CoustrucLlon Company has nearest to meeting these requirements, but all en 
always flrmly rofused to build any airships for foreign deavors to profit directly from the priceless experience 
(outitrlui on the ground that Its plant Is virtually a and skill acquired by the Count and his staff during 
gift and a trust of ihe German nation that contrlb- nearly a decade of painstaking labor met with a flat 
IIted nearly $2 000 000 to Count Zeppelin s enterprise refusal Nothing remained but to make the expert 
and that therefore none of the experiences and facll ment unaided and It must be conceded thst the Ring 
itles of tho Zeppelin dockyard should Inure to the llsh have upproacbed this task with a deliberateness 
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ships was for a time sought In tnulUplying the mew 
units ^^Deutschland and Z VI bad three mot&, 
tho new Krell 1 has four motors klost recMW 
this tendency has undergone a temporary change. K 
ts now the fashion to Install more powerful un& 
engines that are to all intents and purposes Identi^l 
with those of the *blg gasollners of the ocean a^ 
like them are not much given to breaking down Tb^ 
the new German military airship M IV Is drlvcft 
by only two engines but each of 200 horse-power aip 
the English N I built mere for endurance tbali 
extreme speed over water has also two 200 hors^ 
power motors for Its greater displacement In the 
M rv** these motors have each six cylinders anj 
are very heavy the engines of ”N 1 have eight 
cylinders each and are built by the firm of Wolseley 
of heavy gasoline traction frame As Count Zeppelin s 
Deutschland devcIope<l a speed of nearly 38 miles 
an hour with three motors of 115 horse-power each 
the N I that has finer lines at the stem Is expected 
to make 43 mites an hour with 55 horse^power more 
and only 1 000 ruble meters more displacement—which 
rt suits solely from Inrrense In length not of beam 

In still larger airships there will bo again mult! 
plUatlon uf motor units—to distribute the load—but 
each motor bt lug of 200 horse power suffiolont rc 
liability will also bo gnaranteeU In the single unit 
Tho N I 1 b equlpiHd with powerful apparatus for 
wireless telegraphy 

Copylnif Process for Printed Mattwr and 
Manuscripts 

A NSW method for photographb printing was pre^ 
lionted to the AcadtVnile des Sc lent es by M Do 
Fon-tenay and It Is likely to be of great sorvlte In 
some kinds of work It Is used In reproducing any 
sort of printed matter or manuscript such sh pages 
of books or engravings letters etc and these may be 
even printed or written on both sides Ho use* an 
ordinary printing frame and places In It first a sensl 
tiv© photographic plate with the glass side outwards 
and then the printed page In contact with the emul 
slon TTils is exposed to light in order to make the 
print Tho blkck parts of the page absorb nearly all 
of tho light and on the contrary tho white portions 
diffuse tho light and reflect It upon tho corresponding 
parts of tho sensitive layer After developing the 
plate we have a negative somewhat similar to that 
which would be given by making a print by transpar 
ence in the usual way The new method exposes tho 
whole of the photographic ptato and the printed page 
Ilea back of It so that the process would seem par¬ 
adoxical at first, and It would appear that the plate 
should be fogged T^ls Is not so as Is proved by its 
development Any ordinary developer will answer 
It Is found that the exposure should be made by rod 
light and green or yellow light also gives good re¬ 
sults but blue and violet do not succeed Blow plates 
appear to be the best and even photographic paper 


bt ncfll of rurnlgn guverumtuts 
In England the iiulhorttirs have been so severely 
crltiHid for trifling with the serious question of an 
aerial navy and morply building a scrlcB of pygmv 
military dirigible h for experimenting and training pur 
poHCH that the Lngliflh people iHoight by* subscription 
the two latest and best French airships tho big 
Clement Bayard II and the new gigantic Lebandy, 
and presented them to tho governnent Patriotic and 
welcome though this action was It may bo said to 
have been Inspired h\ a popular misunderstanding of 
the government ■ policy Tor England the first neces¬ 
sity Is a naval dirigible An airship that must be 
capable of hovering over the channel fleets field of 
action Rud follow the home fleet far out into the North 
Sea had qot yet been developed abroad nor could 
tt bo ersnted over night Endurance staunchness, 
economy of hiel at high speed Insensibility to weather 
and sun were the qualltl^ most deelrod. The anthor- 
ttles wore soon aware that the type perfected by 
Ckmot Zeppelin and his engineers and pllotf ft me 


and thoroughness worthy of lU Importance What 
It really meant may be gathered from the failure of 
the Schtitte-Ians giant rigid dirigible whose wooden 
frame cost hundreds of thousands and finally became 
far too heavy in England a colossal revolving arm 
or whirling table was erected at great expense for 
the sole purpose of testing the naval airships pro¬ 
pellers under the conditions that prevail In actual 
flight, and for developing the moat economical type 

The English NT as the new aerial dreadnought 
Is called has Just boon completed after remaining on 
the stocks for nearly three years VYom the '‘Zeppe¬ 
lins so far built it differs In the displacement, which 
exceeds even the big Deutschland s by fully 1000 
cubic meters, being 20 000 Instead of 19000 The 
length is 610 feet Instead of the **0«i^tsobland s" 
486^ and the baam 46 feet Inatead of alnminttnn 
the new lighter and stronger alloy, duralumin, baa 
been used In the bull 

A noteworthy innavatleft is fiouad Ift tb# 

noa. ItoUiSUW o( tte proptUxf «a«||MiV 


could be used, were It not for the fact that the grain 
of the paper Is apt to spoil the effect The new 
method is likely to prove of value It will render 
great eervlce where a copy is to be made strictly like 
the original with opaque sheets or those having print¬ 
ing on both sides. Including book text, engravings, 
figures bound in a book, parts of maps, and the Uke. 
Sttdt are gonerally copied by the camera, but this is 
often oumberaome and cannot be used In all library 
It is also dtffteuit to make a copy in full lise, not oon> 
•Idering the dlstprtlens given hr the lens. At 
ent we are able to make copies Ifi any llbrery where 
daiteess can be obtained for a short Ume ao ai to 
aUqw pf putting In the plate, gad soeb oopfse are venr 
exact A printing frhme it not indispensahAe, and the 
sheet ean even he appUed hr the haaA Att 
fit that is needed is a few Mates and a h<pt of Aat^^ 
or better, a pooket aSeb^e Uspp. The 
or other worker when tmyeubg bud hot IttWdir jb 
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Demolishing^ a Reinforced Concrete Building 


Steel Rods in Reinforced Concrete do Not Rust 


I ltluarftUoiw show a number o( views o( tbe 
ODM in srofTMi In the demoUtton of a seren 
Binforced eooorete tulldlnx at Baltimore This 
re was erected shortly after the great flro 
I and. U oonseqtteiiUy comparatiTely new, and 
a tbe modem lines of this type of constmotlon 
masslveneas of the building which was re> 
as flraproof, is shown by the fact 
Nne of tbe larger pillars and gird 
the framework weigh no less than 
n to each linear foot These are 
in thickness and S feet In width 
to of the main girders supporting 
per framework is no less than 49 
ng It is reinforced with 42 steel 
Ktending entirely through the con 
Twenty-six of these rods are 2 
In diameter and slxtcM^n 2^ In 
er In some parts the thickness 
reinforcement is as much as 3 
The total weight of the concrete 
building is estimated at nearly 
tons not counting brick used in 
l^artltlons and elsewhere The floors are 
of a layer of concrete 2 Inches thick 
set into a mesh of U inch steel wire 
while the stairways are molded of con 
Crete blocks 

This seven story building which has 
been utilised for newspaper publication 
la to be replaced by a sixteen story offlee 
building and every part even to the 
foundation must be removed A con 


connected with tubes for conveying the gas, also 
oxygen The flame composed of these elements de¬ 
velops a beat of fully 2 000 degrees Tbe burner is 
pressed against the rod until tbe latter becomes red 
hot. Then the oxygen is applied to the metal and 
corrodes It, so that It becomes honeycombed As the 
flame is small in dimensions less than a half Inch of 


swings out and down into the wagon The pieces 
are taken to a dump yard n* ar a railroad track where 
a skull craiktr having a diup of 60 feet and a weight 
of 2 000 pounds crushes tbe concrele Into fragments 
It Is then loaded on ears for ballHStlng and tho steol 
Is sent to the mill for rorolllng 
Considering the operations peiformed In the work 
of doniollMhlng tho power plant Is rom 
imiatlvely futiall Tho comproasfd air la 
HUppllod by two compresHom of 30 horse 
IK)wer lath The air Is foitel thiough 
Iron piping laM In the bunding and 
tapped at several different points with 
wire-wound fl( xlbh hosn 1 hus the drills 
arc operated for cutting tlio (ontrele An 
HiutpmLnt of 40 drills Is Inntalled but 
have been found 8uffl( lent M do the 
work the olht i« hr in#, lu Id In reserv 
In case of u tool br aklng or betoinlng 
full The b inn rs ar tounet ted with 

metal tanks whidi me man can carry 
frf m place to pla bit the lul»eH con 
ni < ting the tank with the burner ar** 
long enough to allow the operator to 

separate tho nutftl of a half-doxen sec 
tions or m )ri b foie moving tho roser 
volrs Aft I tho com r ti has been cut 
out tboiQ Ik no tiim lost As tbe air 

t(H)I flnlaheg Its w rk the burner tak h 

ItH place and a i h Is the rapidity of 
tlif action that Ihe largeat cone ri to 

f( rm may be povered In two placea 
lifted out by the derrUk and lowi riHl 
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tract has been concluded to domollsh 
the building In 90 days Work was com 
nenced in March and is progressing so 
rapidly in spite of the great weight 
that must be removed and tbe difflculty 
of severing the heavy framework into 
sections for removal that during April 
fully 76 per cent of the building had 
been torn out and turned into concrete 
ballast for railways and into scrap steel 

The system employed is notable for Its 
time and labor saving featurw Begin 
nlDg at the top the root members had 
to be cut and burned Into sections that 
could be readily lifted by a boom derrick 
and lowered by block and tackle to 
wagons In the street to be hauled away 
As mncli of tbe concrete work averages 
7 tons ttt weight fbr a length of 9 feet, 
the maJoHty of the posts, girders and 
other material hare been separated into 
this alie The ftrst procees to to cut 
through the concrete Thla to done by compreseed 
air lumd drtOs operating at a pressure of 126 pounds 
to the agoare tnOh. The steel point bores into the 
matertml mahln^ an opening v^ng from 6 inches 
to a Ibot 1h width, so Choc very Tittle debris results 
The tool to guided between the steel rods removing 
all th* oot^rvto until they are oompletely exposed 
Ht the eoaorefth ft«me 

The steel to nee cut hy saw or ohtoel, but savered 
tijf tiMt A yMk oompreesed air ooal gaa 





LOWKBINQ EIGHT TOSH 0\ CX)WCarrK AND STEKl TO IHL HTKFET 

DBMOLISHTNG A RBINFORCBD OONCRBTB BITILDINO 

the metal is removed in severing the rod How rap 
Mly the work Is done appears from teats made on the 
Baltimore building which show that one man ran 
with the burner do as much as eleven men with saw 
or chisel In tho same time 
In removing the concrete sections two boom der 
rloks are used Tbe boom of one Is 60 feet long 
and from It extends a block and tackle of a capacity 
to handle any weight which is to be conveyed When 
a piece of girder or pillar to ready to be taken out 
the end of the boom to smmg over it in tbe usual 
tthUMTf and the toad otoaped by dha tn a, wh« it 


>uto the wagon In Iosk than a Imlf hour 
1 ho wrtM king of th News Building 
luoauB a loss of nearly $ 300 ono its coat 
for construction Tho only salvago is 
the value of the concrete hallaRt and 
what tho mill pnjs for the stc I whl h 
iH claBslfled ns in rap lln work Ih an 
llhiKtratlun of how mode in piit ipriH 
<k»s not hesitate to sacrl/l i (irop r(v 
where lU Im lease In b laiin bh n q iln i 
gri atoi fatlUtlos foi op ration 


Th# South Sect Swells 

rvFBY reader of books of iravd will 
itmcmber with what fro piHin y in (h 
old narratives of txpt rleinea in tho 
S( uth Seas reference Is made to tho 
hfavy swells of the ocean which Im 
pressed the navigators with the Idea of 
heir remoteness from land 
Tho great size of the sea waves in 
high southern latitudes has been explained by the 
fact that south of the Cape of Good Hope and Cape 
Horn there Is neither windward nor Icoward shore 
and the prevailing wind in all longitudes la westerly 
Thus when a weat wind springs up it finds a long 
westerly swell the effect of a previous wind still run 
nlng TVis new born wind Incroases tho stoepness of 
this swell and so forms majestic storm waves which 
Buniettmes attain a length of twelve hundred feet 
from crest to crest The average height attained by 
sea waves In feet Is about bait the velocity of tbs 
wind in nUtos per boor 
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Research as a Financial 

The Monex Value of Pure Science 
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It Is only In our rcntury tlint thrrp rouM be roach 
niKc to hiu li B title mh UeHearrh as a (financial 
Ahh< t TIiIh 1h an InduHtrlal (cntiiry an<l whether 
HP art [hoihI of it oi not we an an Induatrlal [>ooplo 
hoi HoiDi itaaonfl It may be thouRbt unfortunate that 
an larRo a proportion of man b cntrRicH should b© de- 
voted HoUly to the IndUBtrles In bouil eras wo find 
that tlKro woM a prtdominante of art over Industry 
In otln ra llttraturc was prtdominant In Btlll others 
war uiid ronquost Ome territorial rtlai every and ac 
qulHltlon predominated and now In our own times 
the prindpIoH of (onminntly 1nt( rent have so greatly 
develop* d that we an hi i natoined to si elng many 
I)(K)ple who Inatead of dirt i tly prwliir lug their own 
neeesHltles of life are more generally rept atedly pro¬ 
ducing some one little artlelo which conlrlbutes In tho 
lives of otliora This we rerognlze ntt a natural tend 
eiK y to higher cITlf lency Our Intricate and doll 
lately balanced ayatem of work la becoming conttnu 
allv Tnort complex but Is certainly still covered by 
the elemental lawH of demand and of survival New 
dlHcovcrles In our day are largely mental Instead of 
geographical and the old battles of conquest have 
bicome ware with Ignoraneo They are struggles to 
overcome Inefflclencles attempts to broaden tho com 
mon mental horl/on os our anceators broadened their 
physical horizon Very few people realize the rapidity 
with which technical advanoca are being made Few 
real Ire how tho way of this advance has Itself ad 
vanced I might make this more clear by an Ulus* 
tratlon 

Conidder for n moment the IncreaBlng uses of 
chemical elements and compoundB New comblnatlona 
In alloys medicines dyes foods cIl and new 
UBCH and new materials are being produced dally 
lor a more simple comparison conalder only the ad 
vames In technical uses of the metaAIlc elements 

Copper Iron and five other metals were known and 
used at the tlmca of Christ In tho first 1800 or 1900 
years of our era thoro wore added to the list of 
metals ill tec link al use (pure or alloyed) about eight 
more or u rale below throe a century There has 
been BO much Industrial advance made within the past 
twenty or thirty years that fourlioii new motals have 
been brought Into commercial use within this period 
This Is almost as many in our quarter century as In 
the total preceding ago of the world Of course this 
rate as applied to metals apparently cannot continue 
but thoro is no reason to question the possibility of the 
general advance It Indicates For centuries a single 
metal was made to serve for all uses which that metal 
could nil Then two metals divided the field each 
being used whi ro It was preferred for any' reason K\ 
loys began to dUplaco metals to a limited extent 
A\hIIe (ho engineer still uses Iron for his railroad 
Iron for hls buildings nnd Iron for bis tools these 
irons are dlffeunt and have been spocially developed 
fcjr thoKct mjrs Pile oloclrlcal engineer prefers cop- 
IH r for his condiutor certain Irons for tho frames of 
apimratus other special Irons antj steels for the shafts 
the magnetic fit Ids etc and tho spoclallsatlon lo 
best meet specific wanu is still under way I sup- 
poHc that this kind of complex development Is largely 
rc HiHuislble for n search laboratories 

A n search laboratory Is a place where men are 
t Hpe (ially occiipk d with now problems presumably 
not loo far In advance of technical application By 
this group devoting Its entire atUiitlon to tho dlfll 
ultlos of ic_all/lnK alroadv well doflnod neceasltles or 
f newly dt fliiing and n^lirhig together the efficiency 
of these procfssoB Is IncreaHod Mon specially trained 
for tills VC I V purpose are employed and they are uau 
all> jimt as unfltlf>d for successfully m inufjicturlng 
UH (lioH who cdlricntlj reproduce are of dlscKvvorlng 
or liiviiitlng It Is men Iv an exlenslon of the prln 
Iph of the inaxiiiiuin (ffletoncy A man with hls on 
tin itii ntlou di solid for tnontlis or vears at a tinio 
to the dlifie iillK h of a sliig’n problem should be better 
iibk to lenin a Holntlnn than the man who can devote 
only tirigulvr Intervals to It lie should then also 
t)e the hpllnr prepared for a «o(onel problem 

A rPHOureh lal etriit ly Ik also a plaeo equipped with 
Hiq>arHtitK c*«peilillv designed for experimental work 
In A busy manufat tui lug plant If a foroman has an 
idea pointing toward an iraprovomont of hls product 
ha frequently haa gnuit dlffie ulty In finding the time 
the necessary' idle appaiatns the raw materials and 

•1 reseated bef rc tts < i «i f Tnttn l<>f\ ii Flftlrth 
UintverMiry of th tlmtitina if the LUsrter of th« Msauefau- 
BVttS Jostitttts Qt TKbtislogy 


the Incentive to try It Id the laboratory all of these 
arc combined and there Is added a system of o<M>per 
atton of pormanently recording results and an atmos¬ 
phere of research 

The mathematics of co^iperatlon of men and teolt 
Is interesting in this connection Separated men 
trying their Individual experiments contribute In pro¬ 
portion to their numbers and their work may be 
called mathematically additive The effect of a single 
plooe of apparatus given to one man is also additive 
only but when a group of men are co-operating as dis¬ 
tinct from merely operating their work rises with 
some higher power of the number than tho first power 
It ai>prosches the square for two men and the cube 
for three Two men co-operating wUh two different 
and special pieces of apparatus say a special furnace 
and a pyrometer or an hydraulic press and new 
chemkal substances are more powerful than thetr 
arithmetical sum These facts doubtless assist as as¬ 
sets of a research laboratory 

When a central organisation such as a laboratory 
has access to all parts of a large manufacturing plant 
and is forced sooner or later to come into contact 
with the various procoasGs and problems tho various 
pOHSibllltles and appliances It can hardly fall to apply 
in some degree the above law of powers 

As a possible means of tlluatratlng the almost cer 
tain assistance which one part of a manufacturing 
plant may give another when they are connected by 
©xporlraentlng departments or research laboratories 
and how one thread of work starts another I will 
briefly review part of a single fairly connected line of 
work In our laboratory In 1901 the meter depart 
ment wanted electrically conducting rods of a million 
ohms resistance These wore lo he one-quarter Inch 
diameter by one inch length In connection with this 
work wo had to become fairly familiar with published 
attempts at making any type of such high reslstancea. 
flome kind of porcelain body containing a very little 
conducting material seemed a fair starting formula 
after the resistance of almost all kinds of materials 
had been considered Our own porcelain department 
was of great help in showing us how to got a good 
start We learned how and what to mix to get a fair 
porcrialn and we found that small quantities of car 
bt)nmdum or of graphite would give us the desired 
resistance about once In a hundred trials The rods 
could be made but tb© variation of their resistance 
when taken from the porcelain kiln and when they 
were made as nearly alike as we could make them 
waa often so many thousand fold that somothlng new 
had to be done to make a practical success A small 
olpctrlc fnrnaoc was then devised for baking the rods 
and this was so arranged that the rate of rise of tem 
poratiiro tho maximum temperature reached and tho 
(l\trallon of heat at any temperature were under con 
trol and were also recorded The desired result was 
obtained and this work was thus finished It gave us 
a certain stock of knowledge and assunince 

At that time a very similar problem was bothering 
one of the engineering departments lAghtnlng ar 
roster rods part of tho apparatus for protecting power 
linos from lightning wore needed Their dimensions 
were Ai X 6 Inchew and they needed to have a definite 
but in this cose low resistance and could apparently 
not be baked in a porcelain kiln The necessary var! 
atlons In such a kiln are so great that in practice 
many thousand rods were repeatedly fired and after 
ward tested to yield a few hundred of satisfactory 
product All the cost of making an entire batch 
would have to be charged against the tew units which 
might ho found satisfactory and In many cases there 
were none good in a thousand tested Tt was evident 
that regulation and control of temperature was neces¬ 
sary This was found to be Impracticable in case anv 
considerable nnraber were to be fired at one time oa 
the heated mass was so great that the rods near the 
walls of the retort received a verr different heat 
treatment from those near the middle and were con 
sequently electrically different This was still the 
case even when electrically heated muffles were used 
This difficulty led to experiments along the line of a 
hnated pipe through which the rods could be auto¬ 
matically passed Some time was spent In trying to 
make a practical furnace out of a length of ordinafr 
Iron pipe which was so arranged as to odrry enough 
electric current to bo heated to the nropet* bak{i^( 
tentneratufe Troubles here with ox^dlitton Of tb* 
Iron finoiily led to sohaUtatlon ot oarbost pipaa* Tblj|^ 
noaHed « wbon tub# fiumgo% W «orelaf ^ 


collection of 6*foot carbon pipes embedded In 
powder to prevent combustion and held at the 
In water-cooled copper damps, which Introduce ] 
electric current By control of this current the 
perature could he kept constant at any point 
When this was combined with a constant rats] 
mechanical feed of the air-dried rods of por 
mixture a good product was obtained For tb# 
seven years this furnace has turned out aU thej 
roster rods the number produced the last year 
over 100 000 units 

In this work we were also forced to get into 
touch with the electroplating department The 
had to be copper plated at the ends to Insure 
electrical contact The simple plating was 
enough This introduced other problems which I 
pass over as I wish to follow the line of continuo 
experiment brought about In part at least by a ah 
Investigation The Ale<*trlc furnace consisting of 
carbon tube packed in coke was a good tool for oth 
work and among other things we heated the carboi 
filaments for Incandescent lamps In It We were ac^ 
uated by a theory that the high temperature thus o1^ 
talnable would benefit the filament by removal of ash 
Ingredients which we knew the ordinary filings 
methods left there While these were removed^ the 
results did not prove the corroctnese of the theory but 
rather tho usefulness of trying experiments It was 
found by experiment that the graphite coat on the or¬ 
dinary lamp filament waa so completely changed as 
to permit of a hundred per (ont Increase in the lamp 
Ilf© or of a twenty per cent Increase In the efflrlency 
of the lamp for the same life so that for the past four 


or five years a large part of the carbon lamps made 
In this country have been of this Improved ty*pe This 
Is the metallised or Oem lamp ^^aturally this work 
started a great deal of other work along the lines of 
incandescent lamp improvement At no time has such 
work been stopped but In addition to It the new line# 
of metallio filament lamps were taken up In foot 


during the past five or six years a very large propor¬ 
tion of our entire work has been done along the line 
of metallic tungsten incandescent lamps In this way 
we have been able to keep in th© von of this line of 
manufacture The carbon tube furnace has been elab¬ 
orated for other purposes so as to cover the action 
under high pressures and in irnuo Particularly In 
•the latter case a great deal of experimental work has 
been carried out contributing to work such aa that 
connected with rare metals In such a furnace ma¬ 
terials which react with gases have been studied to 
advantage. Our experience with the meUUlxed 
graphite led to production of a special carbon for con 
tact surfaces In railway signal devices where or 
dlnary carbon was Inferior and suggested th© possl 
blllty of our contributing to improvements in carbon 
motor generator brushes On the basis of our prevl 
ous experience and by using the usual factory methods, 
we became acquainted with the dlfflrulties In produc 


Ing carbon and graphite motor brushes with the re¬ 
liability and regularity demanded by the motor art 
Furnace firing was a prime difficulty Her© again 
we resorted to Bpe< lal eUctrlially beated muffle#, 
where tho temperatures oven below redness could 
be carefully controlled and RutomatlcaHy recorded. 
This care aided by much experimentation along the 
line of oompositlon of proportionality between the sev 
erol kinds of carbon In the brush «tc put us Into 
shape to make really superior brusbea Tho oom- 
pany has now been manufacturing these for a ooopl# 
of years, with especial reference to particularly 
severe requirements gpeh as railway motors In 
such cases the question of selllhg prlc# is so ie^ond 
ary that we oan and do charge Hborally ffor deUciey 
and care of opermtfq^ In the maUuf*ctnre 
This carbon work naturany ted^ to other appitca- 
tioDs of the identical proeesses or matarlahi Clr 
cult breakers, for px^|e^ are now equipped i^th p 
specially hard oarhdU eontaet. mad# somewhat aa 
motor bcuahet ai^ rngdo 
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#1^ aiMUy tlM intMion of tho oompviy 
olUn oiMOTmd lA of oppoo^on Thor 
trffng Mw thtncs. They are almost of 
ioiiMlfhat Inefflolent In the routine pro* 
In many plants they are merely endured. In 
are eAcouraced in my mind their proper 
iOn la a aafe Inreatment. A reaearoh laboratory 
In anoh a aobeme Sooner or later such a 
Becomes acoualnted with this typo of men 
tlant and helps Uism in the development of their 

fla not a perfectly simple matter to measure the 
of a research laboratory at any one time In tho 
of some* the proper ostlmate Is based on the 
ey already earned through Its work which other 
would not have been earned by the company 
la a fair and oonaerratlve method which In our 
brsftioD ought to be satisfactory when applied not 
I early to the laboratories. It does not take Into 
Dt what we mar call the good will and Inventory 
e, both of which should be more rapidly augment 
[ than any other port of a plant The experience 
knowledge accumulated In a general research 
ratory Is a positive quantity In our own case we 
nded in the first year not far from $10 000 and 
little more than expectations to show for it Our 
enses rapidly rose and our tangible assots began 
\ accrue Perhaps I can point to no hotter criterion 
[ the value of a researth laboratory to our company 
the fact that its fone was rapidly increased by 
npany which cannot be particularly Interested In 
^rely academic work Our annual expenditures 
ghssed the $100 000 mark several yenra ago My own 
intimate of the value would probably bo greater than 
fiat of others for I am firmly convinced that proper 
scientific research Is demanded by the existing con 
ditlons of our te<hnlrBl age 
Without going Into exact values wht< h arc always 
difficult to determine consider for a moment the 
changes which Incandescent lighting has witnessed In 
the past ten years In this field onr lat^oratory has 
been active In contributing to both carbon and to 
metallic ftlamanti Moreover all of the improvements 
In this field have been the product of research labora 
lories of trained men In the case of our metallised 
carbon filament wbUh has now been In use several 
years, the efflclency of the light was Increased by 
about twenty per cent Among the carbon lamps of 
last year these were sold to the extent of over a mil 
lion dollars 

A broader but perhaps less acturato Impression of 
changes recently produced may be gained by consld 
ering the economy now possible on tho basis of our 
present Incandescent lamp purchases In this country 
and that whl<h would have resulted if the lamps of 
only ten years ago were used In their stead On the 
assumption that the present rate of lamp consumption 
la equivalent to about SO 000 noo 26 watt tungsten 
lamps per year and on the basis of one and a 
quarter watts per candle power as against 3 1 of the 
earlier lamps and charging power at 10 cents per kilo 
watt hour we get as a reault a saving of $*>40 000 000 
per year or two-thirds million per day Naturally 
this Is a saving which Is to bo distributed among pro- 
diicnra consumers and others but llluatratcs very 
well the possibilities It Is Interesting to not© that wo 
are still very far removed from a perfect ImandOHcent 
lllumlnant when considered from the point of view of 
maximum theoretical light efflclency 
I see from advertisements that 66 000 of tho mag 
netlte arc lamps originally a product of the laboratory 
are now In use These must have been sold for some¬ 
thing near $2 000 000 The supplying of ©irntrodes 
Which wo make and which are consumed In these 
lamps should amount to about $60 000 per year 
Our study of the properties of the mercury arc pio- 
duced our rettlfler which has been comraerclBlIy do 
veloped within the past few years Of these about 
6 000 have been sold As they sell for not far from 
$200 per set It Is safe to say that this also represents 
a aalo of over a million dollars The advantage of 
these outfits over other available apparatus mnst also 
be roeognlred as not far frorq $200 for each hour 
through which those already sold are all operating 
in such a complex field as Insulations and molded 
mntsrials there have been many changes produced 
Ai fhr back as lOOfi we were using annually In a cer 
tain apparatus SOOOO specially drilled and maihltied 
soajpstone pll^tes which cost $110 each A* the re- 
iralt 4 >f 0xp«r1ms(iits on substUntes for such material It 
waft fionnd they couUL bo molded by us in tho 
proper with bolus In place and of a material 

gt^tpg In^reftnod tot^ghness at a greatly reduced cost 
jtbs^ result of thM fact the price of the purchased 
knAUwlftJl was rsdnesd to uS front II to 60 esnis 
ih itself would have paid for the work But 
dSf^lOsnfs^U prorod that the new moUlod ma 
oonMi W $br so osntai which the foreign 
W* in li»T» thtM pnidttoed It 

SmintC 0* tPiirMHawy 


down, when we have obtained a little promise from our 
experimental researches 

In considering the research laboratory as a financial 
asset there Is another view which might not be visible 
at first sight It la the question of the difference be¬ 
tween the value of the useful discovery when pur 
chased from competitors in the business and when 
made by one a own company It Is not usually pleasant 
to have to purchase Inventions after their value Is 
known, no matter from whom but to have to pay a 
competitor for such a discovery Is doubly irksoma 
One Is naturally unduly fearful of its value to the 
competitor and he in turn Is overestimating an 
others power to use it The purchasers profit is ap¬ 
parently limited to the dlfferenr-es between hts ef 
ficlency of operating It and that of the original owner 
A bustneaa usually comprises procesees of making and 
selling something at a profit and study of the making 
of the most modem most Improved most effletent Is 
about as essential as the study of the limits of safe 
business credits 

I was recently Informed by an offleor of another 
large manufacturing company where much cberalral 
work Is dono and which established a research labor 
atory several years ago that the most Important 
value they got from tholr laboratory was the os 
Buranee that they were keeping ahead and are at least 
prepared for the new If they cannot always invent It 
themselves Incidentally ho said that from one part 
of their reseSNh work they had produced processes 
eti which had saved $#100 000 a year They are at 
present spending In their several research depart 
ments a total of about $300 000 a year 

We hear frequent reference to the German reaearoh 
laboratories and a brief discussion may be In place 
For the past fifty >eurs that country has been ad vane 
Ing Industrially beyond other countries Not by 
newly opened territories new railroads new farm 
lands now water power sites but by new technical 
discoveries In fact this advance may bo said to be 
largely traceable to their apparent over production of 
resenn h men by well fitted universities and technical 
schools Fvery year a few hundred new doctors of 
science and philosophy were thrown on the market 
Moat of them had been well tralnml to think and to 
experiment to work hard and to expect little Tho 
chemical manufactories began to bo filled with this 
product and It overflowed Into every other calling In 
Germany These well educated young men became the 
teachers the assistants and the profesBors of all tho 
schools of the country They worked for $300 to $500 
per vear They were satlsfiod so long as they could 
experiment and study the laws of nature because of 
the Interest In these laws Instilled Into them by 
splendid teachers This condition soon began to make 
Itself manifest In the new making of things—all sorts 
of cherolra! compounds all kinds of physical and elec 
trltal devices 1 might say that pure organic chem 
Istry at this time was academically most Interesting 
Us laws were entrancing to the onthuslastlc chemist 
and consequently very many more doctors were turned 
out who wrote organic theses than any other kind 
What more natural than that organic ihemiBtrv Bhould 
have been the first to feel the stimulus’ Hundreds 
and oven thousands of now commercial organic prod 
ucta aro to be credited to theae men aud to that time 
AH the modern dyo stuffs are In this class DU Oor 
many alone possess tho raw material for this line’ No 
England and America had as much of that Dut Oer 
many had the prepared men and made tho start 

It seems to me that America had made a start In 
preparing men for tho research work of Its industries 
Vor example It Is no longer necessary to go abroad to 
get the particular training In physical (liomlstrv and 
electro-chemistry which a few years ago was con 
sldered desirable Advanced teaching of sdcnce Is lit 
tie If any more advanced In Germany to-day than It 
Is in this country In my opinion the quality of our 
research laboratories will Iraprovt as tho supply of 
home trained men Increases and that the latwratorlos 
of this kind will be Increasingly valuable when an 
alyred as financial assets I am certain too tbnt the 
industries will not bo slow in recognlrlng the growing 
value of such assets They merely want to Im* shown 

Probably In most Industries there aro what i may 
call spots particularly vulnerable to research For ix 
ample, the efflclency of steam boilers based upon the 
heat energy of the coal used and the efflclency of tho 
engine using tho steam Is continually being raised 
We may expect until the maxlnuim calculable ef 
ficlency Is reached that this advance will continue 
The reason Is not far to seek It Is a vulnerable spot 
Improvement Is possible A small ln(refl8o In ef 
flclonoy of a power plant is an over-continuing profit 
Groat numbers of steam power plants exist and no 
Inventors are influenced by the fact that now improve- 
manta may result In enormous total economloa Evorv 
irulft of the game encourages them I can make this 
deafer by illustrations 

ArUftdal light is stiU produced at frightfully poor 
eflfotqnpy IMHo light from lacandeacent lamps has 
bM4 Bhptttve^ lit tbfh respect^ but them la 


still room for greater economies It is still a vulne^ 
able spot 

In the case of Iron used In transformers we have 
another such vulnerable spot A transformer is practh 
cally a mass of sheet Iron wound about with copper 
wire The current must bo carried around the Iron a 
(.ortalu number of times and the copper Is chosen be¬ 
cause it does the work most economically No more 
suitable material than copper seems immediately prob¬ 
able nor is there any very promising way of Increaa- 
Ing its efflclency but In the Iron about which it Is 
wound there is a vulnerable spot Tho slr^e of tho Iron 
about which tho copper Is wound may possibly be still 
much further reducible by improvoinents In ItB quality 
In other words wo do not yet know what determines 
the magnetic permeability or tho hysternnls of the 
Iron and yet we do know that It has been greatly Ira 
proved in the past few years and that It fan still be 
griatiy improved 

IfOt us make this vulnorablo point a little deanr by 
considering the conditions hero In Boston I assume 
there are approximately 50 000 kllowxtts of alteniatlng 
(urront energy used here Nearly all of this Is subject 
to the loflBPS of transformers If tho transformers used 
with this system were made more than ton years ago 
they probably Involve a total loss due to eddy and 
hysteresis of about $1 000 jwr day at tho ten-rent 
rate Transformers as they are made taday by using 
Improved Iron are saving nearly half of this loss btit 
tiu re still remains ovtr $5i)0 loss per day to servo as 
a sjihject for Interesting rcHetircb work 

It should also be noted that Boston uses only a very 
small fraction of the alH mating current energy of 
this country 

Consider for a monu Dt two referencoB to tho sci 
onres and Industries In Tcrmany and Fngland Dr 0 
N Witt professor In tho Berlin Royal rechnltal High 
School reporting to the Oermnn government In 1903 
says What appears to me to be of far greater Im 
jK>rtaneo to tho rtrman eh( mital Industry than Its 
predominant appearance at tho Columbian Worlds 
hair Is the fact which finds expression In the German 
exhibits alone tbnt Industry and sclonco stand on tho 
footing of mutual dfipest appreelatlon one ever In 
IhiODclng tho other etc As against this Prof H F 
Armstrong of entirely rorrospondlng prominence and 
position in England says of England Our polky Is 
tho prof Isp reverse of that followed In roniiany Our 
manufacturers generally do not know what tin word 
research means They plai o tholr biislm sh midi r the 
control of practical men—who ns a rule actnally re 
sent tho mtroduttlon Into the woik of the Hclenlififally 
trained assistants If the FngHsh nation Is to do 
oven Its fair share of the work of tin world in tin 
future its attitude must be entirt ly i hniigod It 
must realize that steam and olettnedy have brought 
about a complete revolution that the npplhation of 
sc lentlfii principles and methods Is beionilng so uni 
versal elsewhoro that all here who wish to sue#end 
must adopt them 

So long as motors burn out so long ns subways are 
tied up ])y defectlvo apparatus so long os electric 
motors can run loo hot so long as atrtct lars ran 
ittlth Arc from bCMailed fxploHionH of Hit current ao 
l(jng as tho trafllc of a whole citv tan In stopped bv a 
defective Insulation or a Un-tent motor brush there 
will probably bt the equivalent of rest arc h lalKira 
torlc s somewhere conuLitLd with the elulrlcal Indus 
tries where attempts w 111 bo continually mad( to 
improve 

dectrlccil Accompanxln^ iKe Fermen 

iQllve Activity of Yenst 

M r Ponf'H at the 1 p( rnt solrfc of liu Royal 
Society exhibited an appsriitUH (ouHiHliiiK <d n glass 
jar tontalning a porous cyllndc i and Into caili of 
these, arc lutrodmed stdiitloiiH of ^^liicosc of equal ton 
tcntralion Two platinum electrodes arc plated om 
In the Jir aud one In the itormis cylinder and on the 
introduction t)r yeast into one ctf the solutions the 
whole constitiitvs a type of gaUanlc < dl The leads 
from tho e'ectrodts aic. conneeftd with a < ondonsor 
and the condenser Is discharged through a galvano¬ 
meter by means of a Morse key By IhlH me thod tho 
LM> dovc^lopod thioiigh tint action of the yeast may 
bo ipglutered aud Lompand wlUi that derived from a 
standard cell 

PerpetuAl Stamp Pads f Deit«rich s) 

Tuiktv nvt parts of Japanese gelatine Tjc n TJan 
are boiled until dissolved with 3 000 parts of water 
passed boiling hot through flannel rinsed with 600 
ptarts of glycerine and concentrated by evaporation 
to I 000 parts One hundred parts of this mixtu o 
mixed with 6 parts of methyl vloUt 3n or h tmrU of 
ooslne BBN or 8 parts of phendlinc bh o or 6 
parts of anlyiie green D or 10 parts of nlgroslne bui>- 
pttos tho correspondingly colored stamp pud which 
Is poured Into a shallow tin box and covered with thin 
muslin (mull) if the surface becomes text dry it 
mny bo molatenod with water or glycerine. 
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fnr Introduction of It e orudo oil motor eapoolallT 
tl e Ofesol motor may bo rocuidod aa of epoch making 
nlKt Idoai o in the Ashing Inlustry In other coun 
tri B noUbly In Holland and Denmark there are 
hI ealy many small vessels working with motors but 
Germany has only a small number to show Gen 
orally speaking the Ashing trade in Germany In 
recent years can only be described as bad and in 
fa< 0 of this fact the Introduction of the Diesel motor 
today must appear especially full of promise for It 
>t t n a new perspective to the herring Ashery and 
it is to be hoped wHl have ginaL influence In bringing 
ab(ut the f ilflllmcnt of the dream that Germany's 
req ilreruents In the way of herrings may be mot by 
Germany’s own Asherles At present only a fraction 
of 1 r I ‘ods Is ovorod by her own produotlon 
The mot r lugger Bwersan I now to bo described 
rot imed at tl e end of October from a five weeks 
Ashing cruise on which she had been sent for trial 
purposes by tic ^rerlcls Company In conjunction 
whh the Hi iker Herring 1 Ishory and not more than 
it r toi H of t d oil was used while steam luggers 


hours in a falgb sea withoot intermptSoD 
The fael Is stored Ui a Axsd tank in the engine 
room and takes oomparatlYoly little room in a posl 
tion forward which baa not been occupied previously 
A further advantage gained from the employment 
of crude oil is that the clshnslng of the herring casks 
In which generally speaking a part of the coal Is 
stored U obviated 

Trials have shown that in every respect crude oil 
can be relied upon for work at sea and that In con 
sequence of tho small omoe required anfl the low 
fuel consumption there can be no doubt that it will 
replace steam anginas for herring Ashing boats 
In the construction of the motor equipment of the 
herring lugger now to be described it has again 
been kept In mind that everything should be as simple 
os losalble Above all It was of Importance because 
in unrustomary work this conetltutos the chief dtffl 
cutty that in bad weather extensive overhauling ami 
repair sho ild be renderel wholly unnecessary 
The construction of the lugger motor Is for the 
most part the same as that of the service boat 



oeedlngly simpla soglns oonstruotion possible 
olaUy the employment of a onall number < 
and on this account are to be epeoially 
for the rough work of the fishing industry 
ComporisoNs—It may now be not unlnterestl 
draw a few ooxnpaiisona between motor 
shlpe but It stand# to reason that In so doing 
the most Important points can be noticed 
would not be fair to generalise from these comp 
sons Such comparisons are Infineneed to a hlghj 
free by the slse and espeedaUy by tbs kind of 
and the purpose for which she Is employed 
over the effiolency of the screw has to be left 
of account It la therefore only poselble to ^ow| 
brood lines the advantages of the Diesel engine ' 
marine propulsion 
If the service boat above described bad been flti 
up for steam an onglne of only 100 indicated ho 
power could have been employed and It would 
given the veesel a speed lower by about IH kn 
and a towing power of no more than 1830 ktt^ 
Besides only a short cabin could have been 
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un the same work used twenty tons of coal The 
fuel consiiroiptlon of three tons of oil can be still fur 
ther reduc d since on this cruise especially bal 
weather prevalle! and by carelessness of tho crew 
a iwrtior of the oil was lost 
It was thought advisable to provide for a sn all 
a ixlllary plant exactly similar to that usually em 
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1 loyod un sailing luggers for hauling In the nets It 
would hav been an easy matter to haul In by the 
motor but It was i ot conilderod advlsahte at first 
to bare the safety uf the net entirely dependent on 
the motor The motor has proved Itself reliable In 
the wmrst weather and on tho last return voyage 
from the fishing ground ran for about gsventy-Ave 


* Absbrmet trsDUlAtlon bv 7a« (London) froa a 

Dsr read bvfor* tha gUtriMuiterluils^n 0«s«Uschaft and 
la tbs /Ofr»s| of tbs Bodsty by Jottos ipdiigsr 


ngino already described A highspeed two-cylinder 
mol or developing 80 to 90 effective 1 orse power with 
330 revolutions la used reversing being effected by a 
friction coupling and gearing From the construe 
tloi al 1 oint of view 8i)ecial attention may be directed 
to the 1 odestals and tho separate cylinders—see Figs 
20 to 22 The peculiarity of the construction con 
slats In tho fact that the front column can be removed 
withoit taking the engine apart and therefore H is 
possible if required to take out tho crank shaft 
from tho front without much trouble Having regard 
to the linoiltod ^ce in craft of this sort It becomes 
an absolute necessity that every part should be read 
lly accessible 

With the reversing drive —Fig 23 —It Is possible to 
arry out throe different evolutions the fly«wheel re¬ 
volving constantly In one direction 

(1) Frl tion coupling and brake blocks disengaged 
The propeller shaft remains stationary The small 
pair of wheels driven by the wheel keyed to the 
crank shaft on the large wheel on the propeller 
shaft, the casing and the friction coupling revolving 
In tho same direction as the flywheel but at half 
its speed In this state the engine runs light 
(4) Ahead gear friction coupling and brake en 
gaged The flywheel brake ring and ooupltng form 
a rigid system with the wheel casing The dlreetlcm 
of rotation and number of revolutions of the pro¬ 
peller shaft are the same as that of the crank shaft 
(3) Aateni gear coupling thrown out of gear brake 
blocks thrown Into gear In this ease the wheel 
casing Is held fast and with It the arm 9 'Hte 
wheels again revolve separately and the propeller shaft 
now revolTas In a oontrair dlreotioo to the oraak 
■haft 

nmnla* gmn »aA tmain mnwi mtiu 


dated In Table II are given the relative dimensions 
of three vessels for comparison 
1 —Motor service boat 

la—Steam service boat of same dimensions and 
displacement as the motor service boat 
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Mnrloft boftt of tho sano towing power 
^ lOOtor eenrio# lK)at 

oompaiiMUi between a steam trawler and a 
propelled trawler l» eren more fSTorable to 
Itter 

otor logger of exactlj the eame body plan and 
of Wk* eame dlmenelons aa a steam logger !■ In 
^uenoe of the amaller space occupied by the 
and Its lighter wel^t, in a position to take 
St 160 more casks of herrings below deoke than 
logger and can also carry at least 80 more 
Taldng the value of the herrings at 80 b per 
Diesel boat Is able to earn about £1126 more 
r 

this mast be added a very notable economy in 



br the purpoee of comparison particulars of 
vessels are given In Table IV The first is 
tor fUhing vessel of the smaJl type the second 
vessel of the same dimensions and the third 
am boat of larger slse 
(i conoluilon two cargo ships of about 6 400 tons 
den—^ne driven by oil the other by steam—are 
for comparison the former being under the 
dvantage that ft carries its own fuel for tbe return 
visage while the latter doee not 
^fThe concluding pages of Herr Saeuberllcb s paper 
ate occupied with a discussion of the sources of Diesel 
throughout the world Its cost and the ports at 
^Jch supplies are purchasable Ita price free on 
at Hamburg is given as between M 46 and 60 

i 


A Cxporlmsnts with the Dllnd 

f It la a well known fact that blind persons oan per 
delve obstacles near them when walking either In 
front of them or at the slde^ or when standing still 
they perceive the approach of objects even when these 
objects approach very slowly and without noise This 
perception remains even when the person and tbe ob¬ 


ject are both quite at rest Some claim that blind 
persons have a sixth sense called sense of obetaoles 
or by various other names. Many opinions have been 
given by scientists as to the cause of the sensatlot) 
and It Is claimed that It Is due to air pressure heat 
an unknown emanation or else to hearing M 
Trnschel IncUnes to the last claim, after making ex 
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periments at the Blind Institution of Parts In the 
presen(M} of Dr Murage* a prominent authority and 
other persona First tlie blind man Is seated and the 
author holds out a large sheet of carboard hung from 
a raiip bringing It near the person very slowly senne 
limes In front and at olhers from tho top downward 
or making other movements Flvo blind persons one 
of them a professor were chosen First tbe subject 
has the head bare He perceives the object well on 
the two Bides less so tn front and never behind him 
Second he stops the ears as well as the nose with the 
fingers Hero he never perrelvoa the object before It 
touches him Third nslng IV^ Inch rubber tubes put 
In tho ears the effect Is much less Fourth when his 
head Is enveloped in stiff paper tbe distance at which 
he notices the effect U lessened When a wool hood Is 
used the effec I becomes better and the same Is found 
for cloth of different thicknesses and (Olors How 
over surrounding the head by a cardboard cylinder 
cuts off the effect entirely as the cardboard replaces 
the distant object and he perceives It alone When 
the floor Is covered by carpet or tho ground snow cov 
ered there Is scarcely any effect given and when there 
is no noise in the room the person no longer feels the 
approaching object On tho contrary he feels It 
strongly when there are vehicles or tramways passing 
in the neighborhood or else there Is the noise of a 
fountain a brisk fire or the like. U thus appears that 
sound plays the most prominent part In this supposed 
sixth sense It U recognized that blind persons can 
sometimes make use of other sensations such as air 
movement heat odors etr but these are always folt 
as such 


Cement for Stone Ck>odB —Bqual parts of cuttle bone 
and umber burned and reduced to powder are mixed 
with slaked lime and brick dust rubbed down with 
variilKh and while still rubbing OH part of red lead 
added 
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Recent Advances and Problems in Ch6illistraF 


Inaugural Lecture Before the Kaiser Wilhelm Society 

By Prot Emil Fischer 


TiiiH littiin ttUH (itlUtrnd liy I rof l-inll Flanhwr 
of llh iriiivprflltv of pprlln on tho otLtiHlon of the 
In'iiiKiiratlon of fhr Kiilsor WilJiplm Hocloty for tho 
Advanrf niont of Soknrf on January Jlth In the Min 
iHfiv of Jdutatlon at Iltrlln and la here reprinted 
from A'^ofurf 

liof PlHdier tran fl fht relations between Bclenee 
and ndintlHr liidiintrleH In f ermany pointing out that 
by nfTordlnif fafillltpa for tho proaocutlon of pure btI 
(Dtinc rifunnh tt'chniral InduHtry can only gain 
At I lit pn upiit tlirif more than at any other 
period we am Inclined orltltally to examine tho 
fimdamental prlnrlploB of all branrhes of knowledge 
and when nctcHaarv to Introdme far reaching alter 
atlotiM In our original condiifllonH This state of mind 
npjilles also tn tin natural etbnocH During tho last 
detadcs our attual knowbdge has boon extended to an 
extraordinary dtgmt owing to new methods of re 
aearch and In view of tho moro recent obsorvatlotifl 
flu oldei tliforli^s ha\p proved in many cases to be 
far ton narrow Fvfn the fundumontal principles of 
our knowkdgo appears to a certain extent to demand 
revision 

IhuH tho progrtsH in physb al sdenee forces us to 
adopt views which are Inuimpatihle with the older 
principles of met hanks In spite of tho fact that theso 
wen regarded as unaasallable bv thinkers such as 
H( rmann von HeknhoH/ Heinrich Hertz and Lord 
Kelvin 

We stand In the same position with respect to the 
eloraents In chemistry* Owing to the discovery of 
radium and similar bodies we have been forced to 
thi comliislon that chemical elements are not tinal 
ttrable and hence that their atoms are not IndlvlBlble 
Thi same state of affairs obtains to even a greater 
degree In the biological sciences In comparative 
anatomy animal and vegetable physiology theory of 
i volution mleroblology and almost all branches of 
niodhal science the rapid advance of experimental 
knowledge is accompanied by an equally rapid change 
In establishoil tlnorles Even the semi historical set 
ends stirh as geology palaeontology anthropology 
and the venerable science of astronomy are taking 
active part In tho general progress 

Thus In theso times of general scientific activity 
la founded Iho Kaiser Wilhelm Society for the Ad 
vancement of Science the primary objtct of which Is 
the erection and maintenance of Institutions of re- 
scan h 

It need s* arcely be said that we Rclentiflo In 
vestigators wekoine this new and highly specialized 
creation with intense satisfaction and I regard it as 
a particular honor to be permitted to bo tho first to 
give expression of our profound gratitude 

No one will he able to assert that experimental re 
R(arrh In Germany* has been neglected exactly the 
ojqMtsite (onclusions must be drawn on contemplat 
ing the history of science during the nineteenth cen 
lury This displays a long series of brilliant sclentlfir 
dlHtoverles mode In this country The Industries 
(kwly cnnnei led with science such as tho chemical 
and electrotechnical Industries fine mechanical en 
gingering prmlnrtlon of metals Industries connected 
with fermentation and last but not least agrlcul 
ttire have also undergone In our hands a develop 
ment envied on almost all sides by other nations 
Should a criterion of the rosults of experimental 
research be desired this may perhaps be found In tho 
distribution of the Nobel prizes which are awarded 
by alwolutoly Independent corporations In Sweden 
Only a month ago the Nobel prize for chemistry 
came for the sixth time to Germany this constitutes 
t.0 per cent of all the Nobel prises hitherto awarded 
for thrmlslry During the same period of time two 
and a half prizes wore awarded to Germans for 
phvslfs and three and a half for medicine Dr A1 
fr d Nobel unfortunately did not provide for tho 
nnlnlng natural sciences 

The majority* of the Investigations dlstlngnlshod 
by ilu award of these prizes however belong to tho 
nlnetfcnth tentury Since that time matters are to 
Bomo extint altered It is well known that the 
greater iiumbi r of German scientific Investigators are 
toaolieru at unlvciskies or polytechnics During the 
last ten yeare a scheme of practical odncatlon of the 
masses has developed which affords to all students 
the possibility of ac'qulrlng a thorough training In 
experimental wlence and which provides our Indus¬ 
tries with an army of scientifically educated workers. 
But this very education of the masses tends mentally 
to exhonst the teacher to a great entent certainly to 
n higher decree than Is desirable or indeed com 
pntlb^ with the emUTe power of the Inreetlgntof 


There prevalTs in modern educational laboratories 
a condition of overstrained activity comparable with 
that existing In all but the smallest factories and 
(omraorclal offltes and in the harassing cares of the 
day the tBScher loses far too readily that peace 
mind and broad view of scientific matters necessary 
for attacking the larger problems of research This 
danger has been moat keenly* appreciated by teachers 
of chemistry to which body 1 myself belong It Is 
therefore no mere accident that In our circles of re¬ 
cent years the cry for new laboratories should be at 
Its loudest an appeal for laboratories which should 
permit of research In absolute tranquillity unen 
cumbered by the duties of teaching 

In place of the one 8tato-supported chemical Instl 
rule which wc had planned chemists may now an 
t)( Ipale the Immediate jmssesslon of two such Instt 
tuies In whkh gifted men may conduct their original 
rtBcarchcB with ample means In freedom from any 
other duties tt Is anticipated that the younger gen 
cratlon of chemists will thereby derive special benefit 
By the younger generation 1 mean In particular those 
men who are at present acting as assistants or lec¬ 
turers In university laboratories and who can carry 
on research In addition to the servile labor of teach 
Ing only by possession of an extraordinary capacity 
for work 

That which applies to chemistry may mt/fok# 
mutandis l>e applied to the other sdenrcH and Is 
especially applicable to new branches of knowledge 
for the proflpciitlon of which the laborious organlza 
Hon of educational laboratories leaves no possibility 
The handicap under which wo work In eomparison 
with other nations in particular the United States 
of America In which similar Institutes have recently 
been founded ran thus be removed Tf the hopes 
which we ali place in the new institutes are fulfilled 
Germany will In the future not lack recipients of 
Noliel prizes and wo may then hope to maintain tho 
honorable position which we hitherto have held lu 
the domain of science 

That this Is however not only a matter of sent! 
ment and honor but a palpable advantage In material 
rospoots Is at once evident from the close relation be¬ 
tween modern scientific progress and national well 
being I am not hero to demonstrate this relation by 
means of statistics or political economical considera¬ 
tions On the contrary I would invite your atten 
Hon to A cursory review of my* own science I shall 
thtiB in Lonsldorlng the most recent achievements In 
this field be able to point out to you the diversity of 
the problems and their fertility with regard to the 
most varying branches of technical Industry 

As 1 have already remarked our conception of 
the nature of chemical elements has to some extent 
altered owing to the discovery of radium the first 
element to be discovered by a woman We are now 
acquainted with more than twenty four such sub¬ 
stances—the so-called radio-active elements—and we 
recognize that they disintegrate spontaneously and 
that elementary transmutations are hence possible 
Ck*rmany took at tho outset only a small part In 
the notable researches connected with the discover^ of 
these elements although the first stimulus leading to 
tho discovery of radio-activity was given by the 
Rontgen rays The reason for this Is that Germany 
possesses none of the raw materials necessary for the 
production of radium and that the majority of Ger 
man Investigators have not the means for the pur 
chase of this costly element This lack of means was 
especially keenly felt when radium first found profit 
abis application In the fields of medicine 

We are therefore all the more delighted to record 
such an event as the recent discovery due to Prof 
Otto Hahn of tho chemical laboratory of tho Uni 
veralty of Berlin * He has for several years been In 
veetlgatlng the disintegration produota of thorium 
which is employed In large quantities In the manu 
facture of Incandescent mantles and has In the 
course of bis work discovered several radlo-acUvs ele¬ 
ments the most Important of which he hot deslr 
nated mesothorlum He has, moreover succeeded tn 
da vising a process for the Isolation of thla subtUnoe 
from the valueless waste products occurring In ths 
manufacture of thorium Hahns preparation Is the 
bromide of mesothorlum, a white salt, which eToWes 
the some highly penetrating rays os the comspondtng 
salt of radium For a given radlo^te-power this 
preparation costs only one-third 0# mue)i as tho 
radium salt Nevertheless, It W not O heapi gtoet 

* l>r Hahn Mde tbs qiseovsry U ths Bs^eotboMO* lA ^ 


this small quantity of material $2,7(0 
Thanks to an endowment from Dr von BOtU&i^P^ 
EVberfeld the Akademle der Wlssensohaften Iq^to 
city will In a few months be in poaseoBlon of 
grammes of this substance, and lend It out 
man investigators It would be possible yearly 
dace In Germany a quantity of this preparatlclK^f 
Dr Hahns equivalent to more than 10 grkmmA^ 
pure radium bromide from the valueless reslBtSs 
after the extraction of the thorium This Is appwgl 
mately equivalent to the world ■ stock of radiumAAy 
this discovery the radium famine hitherto prev|Mi 
in Germany may be said to be relieved f 

The field of chemical experimentation has lni|||M 
last decade been widened to an extraordinary 
by the case with which It Is possible to obtain 
high and very low temperatures. High toispfirst 
can now be obtained by msoni of electric turwifM 
with which temperatures up to !t 000 degrees (kjpe 
easily* produced Low temperatures may be obtaij^ 
by means of liquid air This commodity can tiow|f» 
purchased tn Berlin at the comparatively low prlce^f 
43 cents per liter For this we are Indebted to^lt 
Majesty the Kaiser who invited Prof, von Linde, Ipf 
Munich to erect here one of his large maohlnes flsr 
the liquefaction of air* You will understand how Hi 
dispensable this liquid has become when I toll ytiM 
that in the laboratories of the University of Berllh 
several liters are dally consumed for setenttfia 
purposes 

Far more effective is liquid hydrogen which af 
fords a temperature lying 60 deg O below that of 
liquid air The boiling point Is as low os -^252 6 deg 
0 only 20 4 degrees above tho absolute zero * The 
lecturer here explained that liquid hydrogon could not 
at the present tlmo he obtained In Berlin but that her 
was nevertheless able to show It to his audience as 
he had received a shipment of the liquid prepared 
that morning from tho University of Lelpslc Hd 
went on to show how the extreme lowness of the 


temperature of the liquid can be demonstrated by 
transferring a small quantity from its container Into 
a transparent glaae vessel and Immersing In It a 
glass tube sealed at tbe bottom On removing the 
tube It Is seen to be filled with a white solid re* 
sembllng snow this Is solid air when once removed 
from the cooling liquid the solid melts after a few 
moments 

Referring to the main stock of the liquid from 
which he bad drawn his sample for the experiment 
Prof Fischer went on 


The remainder of the liquid hydrogen In the con 
tatning vessel Is to serve to-day* for scientific pur 
poses At the end of my lecture It will find lU way 
to the physico-chemical laboratory of the university 
there to he employed this evening and during the 
night by Prof Nernit for hU Important researches on 
the specific heat of the elements at temperatures In 
tbe vicinity of the absolute zero 

When the Kaiser Wilhelm Institutes for Chemistry 
are once In full swing we shall I hope no longer be 
obliged to travel to Leipzig every time we wont some 
liquid hydrogen. 

Liquid hydrogen was prepared for the first time 
about twelve years ago by Prof Dewar In the fomona 
laboratory at the Royal Institution in London But 
tbe costly experiments necessary for Its production 
were rendered possible only by the liberal means 
which Dr Ludwig Mond the great benefactor of Chem¬ 
istry, placed St bU disposal Dr Mond, moreover has 
not forgotten hfai dermon FstherUmd said Germsn set 


ence He bequeathed to tbs University of Hsldslberg, 
where be had studied ths man of $260 000 for cheml 
col and physical research and several years ago he 
endowed the BUte^npported ofaemtesl Instltnts whldh 
he hod planned, with the sam of $60 000« 

tnorgonle chemistry, In which, thirty years ago 


sdvonoe was scarcely considered poasttile, has, cwiuu 
to the new olds to research^Hm for eza&i^ hl|^ 
temperatures ohd powtrfnl electric current eto,^ 
undergone obiolutelr unexpected develtmo^^^ V 
will merely give you some Idea of this development 


by iBdiootiht * fov t f to e mm of techaieni importnifo^ 
beglnnmg vrtth the attempts td prepare vnlni^ 


w oornpomda from tbe nttrofen of tif ntmoOr 

I* i ^ ^ 

be dlSrObt productiou <rf xMitrlO oo^d ItMi pM M 

m cl % pcmcrUA siieotrio dia^wftA Mm 
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» ^ 1ftrg«mbid« minulMtnr* In Korvny at 
ii\(>meiit a fl||uiUc worka, by the tlda ot 
1rAtht>-W^ la In eonraa of hfeetlon hr Oh^ 
tiKrlao tn conlancUon with Norwegtan on 
■nd anpporiod by Oorman and French 

thetleal aaltpeter ta already on the market, 
irttian dye taotortea derive a considerable por 
f the hltrltea necessary for their work from 
;• aoorca, 

atrlklngly original process devised by Prof 
ik and Dr N Caro In Chariottenburg for the 
.tlon of oaHnm cyanamlde from oalclum car 
and atmospheric nitrogen came somewhat 
r Into practice 

id now a third process, based upon the direct 
itnattoD of atmospheric nitrogen with hydrogen 
td'Srtn ammonia, has been announced Prof Haber 
rlsruhe by means of an Ingenious application 
e laws of physical chemistry has succeeded in 
ting the dlflloultles which hitherto have ren 
this synthesis Impracticable The well known 
sebe Anilln and ^odafabrlk at Ludwlgehafen an\ 
in has taken oTor his patents and technically per 
d the process to such a degree that synthetical 
onia will In all probability shortly be placed on 
market 

**Tho greater the number of such proceesca and the 
kel|ner the competition which they excite the greater 
ta^e benefit to the consumer In the case I have 
mentioned this has an especial significance as 
tW bulk of technical nitrogenous suhstanccs are em 
lAyed In agriculture for artificial manures 
?ln the opinion of high authorities German agri 
(mlture could easily consume twit c nay thrice the 
Mount of nitrogenous material at present employed 
ftr this purpose were only the price to fall to a cor 
^ponding degree In such a case it Is possible that 
no crops would Increase to such an extent that Ger 
many could be independent of foreign countries with 
respect to agricultural produce A task of groat 
jpatlonal Importance has thus been set to chemical 
Industry 

This last process the synthesis of ammonia 
iK>sBesses the advantage that no elrntrlclty merely 
mea;t is Involved In other words all that la necos 
«ry Is fnel a commodity of which Germany has am 
pie store Furthermore It Is to be noted that the cost 
bf production depends only on the price of hydrogen 
which together with the inexpensive atmospheric 
nitrogen serves as raw material Th< problem of 
producing hydrogen at a moderate cost has already 
been solved by chemical Industry owing to the 
great Interest recently taken In airships In this way 
the truth of the old saying is estahllahed that all In 
dustrles affect one another and that Improvements In 
one field may occasion fertile results In totally re¬ 
mote spheres of activity 

Such a relation of mutual sUmnlus obtains also 
between theoretical chemistry and the production of 
metals The production of gold silver and copper 
has gained In elmpllcliy to an extraordinary degree 
by the Introduction of elertroohemlcal methods The 
study moreover of alloys and the perfecting of Inex 
pensive methods of preparing metals hitherto obtain 
able only with difficulty euch as chromium fiingsten 
manganese vanadium and tantalum has been of Im 
mensa benefit to the steel and electrotechnical In 
dnstrles ** 

As an example of the latest production of these In 
dustrles, the lecturer at this point exhibited to his 
audience some samples of a new modlfVc^itlon of 
Iron so-C 4 i]led electrolytic Iron This material Is 
prepared at the I^ngbeln Pfannhauser factory In 
Lielpsic by a process devised by Prof Franz Fischer 
In the laboratories of the University of Berlin the 
iron being deposited from a solution of an Iron salt 
by an electric current The material can be readily 
rolled or drawn Into wire The samples had the form 
of extremely tough plates reaching a thickness of 
five mllllmaters and showed a bright surface which 
U not due to any polishing the metal being detached 
in that state from the electrodes Among the sam 
pies eaiJtiblted was a seamless t^on tube colled In 
urpentltM fashion which had been deposited upon a 
lMd«& core 

llili eieotrolytlo Iron Is distinguished from all 
other ootnmeroial varieties by its extraordinary 
parity, In oonseqneaoe of which It possesses dlstlnc- 
phymenl properties. In particular It is much 
more readny mafnettsed and loses its magnetism 
%ar moTO rapidly than other kinds of Iron this prop- 

a rsndertni' ft edpedaHy snttaWe for electromag 
To Ikn point, the lecturer hero «x 

an fIsotrotne^ o| ordinary design which bad 
de'T^lOped opohabr borse^wer but which, 
M i W o otMT original electromagnets by others 
of iwbi, lAd ns performance 

fp lii this iron ghould prora of 

Mporajgoa tn tha oOnstraeUon of elee- 

trtniHdfa at the 



bngi>atidtng of our natnral resources, Prof Fischer 
went on 

Onr present-dsy mstorlaJ civilization is to a great 
extent founded on the rapid utilisation of the fos¬ 
silised combustibles anthracite and brown coal But 
posterity will not fall to reproach us with having 
grlevoualy squandered this valuable material for In 
the conversion of the heat of combustion of coal into 
energy In the ordinary way by means of steam en 
gines more than 85 per cent of the work potentially 
contained In the coal Is lost This loss however may 
be appreciably lessened by suitable chemical treat 
ment of the coal If the coal be first converted into 
combustible gas—so-called power gas—and this then 
consumed In a gas engine the output of useful power 
Is treble that developed In a steam engine Valuable 
by products—ammonia and tar—can moreover be re¬ 
covered and indeed the methods htthorto employed 
for the production of power gas are in many respects 
tapahle of Improvement I therefore deem It i>ogslble 
that at some time special Institutes will he founded 
In the centers of the coal districts—perhaps under 
the auspices of the Kaiser Wilhelm Society—where 
theso Important problems ran be Investigated with 
the aid of all the methods known to sclenco 

hosslllrod combustibles which owe their origin to 
the vegetable kingdom form a connecting link be¬ 
tween mineral and organic HUbstanies Organic <hem 
Istry surpasses Inorganic chtmlstry In varkty of 
methods and products to the highest degree Small 
wonder for It embraces all those tomplUaiod chcml 
cal bodies which occur in animal and vegetable life 
Tho number of organic Hiibfltan(eB aicurately Invest! 
gated may to-day be estimated at the high figure of 
150 000 and every year eight or nine thousand more 
are added to the list We may therefore reckon that 
at the close of this century organic chemistry will 
comprise the entire gamut of substances found In the 
animal and vegetable kingdoms 

This rapid Increase Is wholly due to organic syn 
thesis hrom tho few elements occurring in organic 
(hemtstry of wht(h carbon predomtiiutos all these 
compounds are built up much as an architect pro 
duces the most diverse edifices from tho same form 
of brick 

Synthesis In organic chemistry la an offspring of 
Berlin It waa \)on\ eighty two years ago In tho 
NIedt rwallstnisse by the synthetical prodmtlon of 
urea by Friedrich Wohler It haa moreover found 
Its greatest field of activity in Germany It stands no 
longer in fear and trembling of tho complltaled «on 
Btltuenta of the living organism I shall demonatrato 
this fact by discussing the three classes of substance 
predominating in organic life the fats the larbo- 
hydrates and the proteins The synthoals of fa^-s was 
effected so far back as two generations ago by Mr 
Bortholot in Paris Tho first synthetical carbohy 
drates—grape sugar fruit sugar etc—saw tho light 
twenty years ago In WUr/burg and the methods for 
tho synthetical building up of albuminous Bubstances 
have been worked out during the last ten years in the 
laboratory of the university of this city 

Through such things as those proteins carbohy 
dratea, and fats organic chemistry Is brought Into 
close touch with the biological sciences for the en 
tire metabolism tn the living organism Is merely a 
leqiieDco of chemical transformations which tboso 
substances undergo Chemistry la thus called upon 
to partake in the solution of the great riddles of life 
Nourishment growth reproclmtlon heredity age and 
the manifold pathological disturbances of the normal 
state It is not surprising that the keeneet activity 
exists in these interesting fields of work and we may 
safely hope that provision will be made for b)ol()gI<al 
research in the new Kaiser Wilhelm Institutes 

The example given by the magnificent Institute 
here In Berlin for the study of tho problems of tho 
Industries connected with fermentation in which the 
results of scientific research meet the practical ro 
qulroments of brewers and distillers serves to show 
how fruitful can be tho collaboration of biologists 
and chsmlsta 

Moreover chemical and many other industries 
have derived great benefit from organic chemistry A 
few examples from recent times will Illustrate this 
fact 

The most widely distributed of all the carbohy 
drates is cellulose of whloh cotton and linen are on 
tirely composed and which Is the chief constituent of 
wood and plant fibers And what a variety of articles 
la nowndaya manufactured from eellulose' Paper 
oollodlon, celluloid photographic films smokeless 
powder artificial silk artificial hair artificial 
leather ” 

In lUuatratlon of the cellulose industries the lec 
turer displayed before the audience samples of artl 
ftelal silk and horse hair and films In groat variety 
AH tksae products, he said had been prepared by in 
ganlona oomhiniUJona of chemical and mechanical pro- 
eeaasSp Artificial attk and hair In spite of their strik 
M the ^torml prodnots. Prof Fischer 
war* ttt Uitollr 4(tMr»at oempoilttan from 


these, which are not derived from cellulose but bu 
long to the class of proteins The lecturer further 
pointed out that the magnificent colors with which the 
artificial textures were dyed were the work of or 
ganlc chemistry They belong he said to tho 
family of synthetic coal tar dyes This subject Is to 
day so large that complete half yearly courses of lec¬ 
tures are delivered upon It at the unlveratties. Hun 
dreds of such dyes are on the market and the value of 
the dye stuffs produced In Oerniatiy the majority of 
which are exported approximates to fifteen millions 
of pounds sterling 

Of all these dyos I slmll only mi-ntlon synlhetleal 
Indigo because this substanie was the mont dlfil< utt of 
all to synthesize and on thp other hvnd wis a grtat 
eoinmerclal sue (ess 

This synlhttlcal prodiut Is not only much purer In 
(ompoaltlon and eolor than tin natural dye stiilT but 
also conalderably Uss txpinshf On this arronnt th»» 
cultivation of thf* Indlpo plant In India has dlininishrd 
to one sixth of the original extent and wilt to all 
appearances soon disappear altogether* Woolen and 
cotlou gotsis an now dvml with German Indigo even 
In Asia to whlfh continent a quantity of indigo worth 
no less than |‘>''OOfM>o was exiM)rted In the year 1*109 

While on this subject I may refer tn the two most 
Important coloring matters of animal and vegetable 
life chlorophyll and htpinoglobln The former plays 
an Important part in the chtmbal pro<*‘S8 upon which 
all life depends—I refer to the roinersion of tho at 
mosphcrlc carl>ou dioxide into sugar which takes 
ploro In groen loavts undi i the infimnn of sunlight 
I hf rfd pigment in the blood fnlflllR in our own bodlts 
tho important function of transporting ih( oxygen 
from our lungs to the tissm s thus rendering iiosslblo 
that process of combustion whbb forms the basis of 
our bodily and mental strength 

Tho lecturer here showed two spfM tments of pure 
I hlorophyll of which one was (rystHllfne Ht re 
marked I owe these rare pru’aratlona to 1 lof R 
Wlllfttatter of 7ilrbh who of r<(ent years has been 
studying this coloring niattfr with remarkably sue 
Ctssful results Haemoglobin has also lately been tbor 
oughly Invfatlgatod in Stuttgart and In MunleJi and 
thi remarkable (ondusion has been drawn from these 
Investigations that (hloiophyll and haemoglobin aie 
closely related Ihls fart thus denotes a siwtUts of 
consanguinity Iwtwcin the animal and vegetable king 
doms This must however be of greit antiquity — 
that Is to say to date from remote times when th 
animal and veg* table kingdoms were aa yet not 
distinct 

Of greater commercial Importance than the coal 
tar dyos is India rubber Its consuraptinn is (on 
tinuallv Increasing and Is osLlmatod at some 70 000 
tons yearly an amount corresponding In prUe to 
almut one hundred and si \rnty five millions of dollars 
You can therefore rtadllv undt rstand that this subjeet 
has altrui t( d the attention of syntbetle chemists and 
for the last nine months oim has heard even In pub 
lie of attempts to prepare synthetteal India rubber 
In faet In August 1909 Dr P Hofmann and Dr C 
Coutelle chemists tn the riberfolder k arbenfabrlk 
8ucxp(tled In devising a prai Ileal proc( ss for Its 
syntbeflis Tite starting mat* rial is a volatile mobile 
and folorbss liquid termed Isnprene • which In turn 
can be readily ayntlieslzcd from even simpler sub 
stanct B 

Tills li<iuld Is eonvorted into India rubber merely 
on heating In elosed vessMs The lecturer here ex 
hIblUd a sealed glass tubo which had Iteen originally 
filled with a mobile llqubl Isoprene but whieb after 
heating <ontaInfd a Jell} Ilkr imss of svnthftlcal 
India rubber Folntlng to this he snbl Win n thus 
pr( pan d on a large male the siilmtanfe Is somewhat 
denser and of a light yellow eolor That this prmlud 
Is really India rubber has btcn d( finite!} established 
by the ecientlr inveatlgations of Prof IlarrWs In Kiel 
a high authority on this subjtit who has sinee Indt 
pondently devised another proeeas for the same pur 
pose 

When aynthotic chemistry has once taken posses 
Sion of smh a field It is not confined to the partieii 
lar produft ooeurrlng !u nature but ran bring forth a 
whole series of similar substances Other rul>ber like 
Biibstanees have bt-en prepared not from iBoprene but 
from similar liquids such as dlmethylbutadlene Such 
products are termed homologiies They possess prop 
orlles closely resembling those of India rubber but 
differ slightly In chemical constitution It Is as yet 
not decided which of those synthetical substances 
forms the most suitable substitute for India rubber 
The same applies to the jfar more Important question 
of cost of production But when one considers thn 
fate of natural indigo of madder and of other nat 
ural products one may hope to see synthetical India 

Ttif* rectTit work ef Bloxam snd his coUabnrstors hns 
asmonatrsted the powlWllty of reroverlng from the lesf s 
yield of Indigo 1ncws»ttd to such s degree thst the of 
prodneUon Is certainly no more than that of the synthetlcol 
produrr FurtherinoTe the nalnral Indigo la stated by some 
aathorltles to pomew certain benign irnvHirmt's which rendtr 
It mom aoltabtft for dying puepoees. 

• Flirt shown to yitld Adhi nbbsr In 1893 by Wr WUUam 
Tikisa (OMW, Jrswi Ixt^ SW) 
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rubber gratlually outer Inio cessfiil competltlou 
with the iiAturmlly occurring commodity 

Camphor which may bo placed In the eame choml 
cal eatogory ai India rubber U alao prepared artl 
flcfally on a targe scale The first firm to manufacture 
synthetical camphor was the Ohomlsche Fabrtk auf 
Aktien (formerly Sobering) of Berlin but other firms 
are now following suit By this the camphor mon 
opoly which the Japanese govornroent was able to es 
tablUh after the annexation of Formosa was broken 
down 

Passing on to a somewhat different field the lec¬ 
turer now showed to his audience samples of an artl 
fl( lal regin clostly reaerabllng ember In Its external 
< huiai If ristlos and capable of serving as a substitute 
for that Bubsianoe In the production of suoh articles 
an iRiklaces combs cigar holders eto Samples of 
snrh articles were submitted which had been placed 
at the disposal of Prof Fischer by the Bakellte Com 
liany Bakellte being the trade name of the material 
which 1 b prepared by a process recently worked out 
on a technical basis by the American chemist 
Baekeland 

Referring next to the association of synthetic chem 
istry with medicine the lecturer remarked that 
workers In this field were actively engaged In the pur 
suit of the disoovery of now medicaments and that 
the great amplitude of this subject compelled him to 
mention only a few instances. Thus he showed to 
the audience a bottle containing a white powder— 
veronal—which li a hypnotic largely eonployod at the 
present day It is In no way connected with the 
older vegetable narcotics such as opium etc. but Is 
entirely a synthetical product He then pursued his 
subject 

Organic synihesls Is not limited to vegetable prod 
ucta only but embraces equally fearlessly substames 
of animal origin An Instructive example of this may 
be found in a remarkable compound (adrenalin) 
•which ils formed in our own bodies In the suprarenal 
glands and which plays an Important part In the 
regulation of the blood pressure Shortly after Its Iso 
latlon In a pure condition from these glands Dr F 
Stoix chemist to the dye factory at Hbchst was able 
to synthfwise It from ronstltuents of coal tar This 
syntbMkal product has now been placed on the mar 
ket by the Hik hat firm under the name of Supra 
renin A very dilute solution of this substance 
causes a powerful contraction of the blood vessels 
and consequent dispersal of blood from the tissues A 
skin surface well charged with blood -as for Instance 
a red nose—is Instantly rendered quite palo on paint 
lug it with such a solution Unfortunately, the color 
Is not evenly discharged owing to the varying perme¬ 
ability of the epidermis and as the action of the drug 
soon ceases with return of the original rednou ad 
renalln Is not suitable as a cosmetic On the other 
hand It finds most useful application In surgery os 
by Its means certain Incisions can be made without 
loss of blood this Is found particularly convenient 
for operations on the eye mouth and nose 

Floras fairest children the sweetscented flowera 
must also submit to competition with synthetic chem 
Islry The scent Industry has received a powerful 
impetus from synthesis and yearly turns out In Qer* 
many alone goods of the value of more than ten mil 
lion dollars Among the products of this Industry 
may be mentioned lonone an artificial violet scent 
discovorred In the laboratory of this university by the 
late Prof F Tlemann and manufactured by Messrs 
Haarmann and Relmer In Holiminden The contents 
of this bottle would be sufficient to envelop not only 
the Ministry of HducAtlon hut the entire avenue 
Untor den l Indon In an atmosphere of violet per 
fume for the oemopborlc value of thetm substances is 
extraordinarily high 

In oontradlBllnclIon to the simple lonone the m% 
Jorlty of tho natural odors of flowers are due to com 
plex mixtures of different scents These neverlhe- 
lesB have boon successfully reproduced Among 
acputa so prepared are lily of tho valley mock orange 
Iliac tiiberoae and finally the greatest achUvomont 
syntiietkal attar of roses Although the natural oil 
from roses (ontalns about twenty different mlorous 
substances the chemists of the scent factories at 
i^lpxlg (Heine A Co Sebimme! A CJo) have sue 
((pih d after lal>orlous resean h In Isolating all the 
)omi>oninte Ryntheslxlng these or preparing them 
from less costly oils and then reuniting them In the 
pioiMr propoitlons It now reqnlrea a most sensitive 
noHt Indeed lo distinguish the synthetical attar of 
rohia fpara the natural product 

1 he*o examples show the su^wees which has fol 
lowed the ent roochment of synthetic organic chem 
Istry in natures domain What I have already said 
Is Buifioleiii to prove that chemistry as well aa all 
natural srleneee Is the true field of unlimited possl 
bUltJ^ The Kaiser Wilhelm Institutes are bencefortii 
to take part In the expansion of this field and th« ap¬ 
propriation of the tf o a a uTsa hidden therein 
••It la, c4 oourfis not to be expected that they will 
entirely auptfteat all the older edentlflc Inatitnttona. 


We of the older tnaUtntlona do not feel by toy mianfi 
BO weak aa wUHngly to afiow aaoh an event to oooor 
On the contrary we riuBt exert oor b^t energtea to 
maintain a been competition with the youDger Initl 
tutes. This will serve to keep both eldee fresh and 
active 


Pip«-lSefi«ling Dwvice 

Tkx Illustration shows a pipe^bendlng device which 
will be of value to anyone wtablng to bend pipe with 
out the trouble of filling it with sand or other mate¬ 
rials The mandrel B is held on base JT by the steel 
block D Stop collar F U set and pinned on the 
mandrel in such a position as to allow the end of 



PIPE-BENDINQ DHIVICE 

the mandrel to project slightly past the center line 
of swivel block A which Is pivoted at B and rounded 
out for the pipe The backing block C which also 
fits the pipe Is set so os to allow the pipe to slide 
over the mandrel B and keeps It from buckling while 
It Is being drawn off the mandrel 
The pipe Is ahown in the lltuetratlon after having 
been bent at right angles Before making the bend 
the swivel block A Is set In a position parallel with 
the mandrel E and the end of the pipe is then placed 
on tho mandrel It Is held to the swivel block by 
means of a sliding block O which Is locked by tho 
eccentric lock lever H After making the bend the 
lock pin L is pulled out, after which the block 0 and 
the eccentric Jever H can be removed the pipe may 
then bo pulled off the end of tho mandrel —Afachiniwy 

The Ferry Total Befleotometer 
Thk name total reflectometeri is given to an In 
strument designed for the measurement of the optical 
refractive Index of a liquid by moans of the phe 
nomenon of total reflection A recent Issue of Pro- 
mctTiPua describes a new form of tho Instrument 
Invented by the French physicist Ferry 
If AB (Fig 1) represents the surface of separation 




Fio 2 


Fio 8 


between water I and air I! a ray of light directed 
upward through the water at a small angle of Inct 
dance a Is rafiocted at the surface and emerges at 

ti»p 

a larger angle ft suoh that tho ratio - Is equal 

tin a 

to tho ratio of the velocities of tho ray In air and 
In water and Is therefore constant for all angles of 
Inddcnco (so long as any refraction occurs) This 
ratio Is called tho refractive Index from water to air, 



1 

ClJ 


0 


Fio i 

for light of the particular wave length employed If 
tho angle of Incidence a Is gradually Increased the 
angle of refraction ^ Increases correspondingly until 
it becomes a right angle and the retracted ray coin 
cldes with Uie Borfaoe (Fig |) la this case 
sin/lsl, so that the refraottve Index is equal to 
1 

- This Taloe of the Angls oC IneldMios la oaUsd 

atoo 

the orliloal u«i% Cor IflAiA ynr» tn ttfo iiiMir, i 


• pwt ^ ^ thtM 

It oattBbt tmttijr «t«i| 

•qMt to dfltaolAMnw o Ulf » 

tMM ^oitoet^eW tko 
most e4ttms;i^ hsed fpr teeasniihg Uu 
index of a liquid hy means Of total rofifiotton, 
two setUngi and two readings tot each liko 
but Ferry's ajMsmtus raqutrqs only one 
no aconrats rndjoitment 
A hemtipberloal cavity In a ofibioal blodk 
(W Fig. 4) contains a concentric glass httkli 
slightly shorter radius and the space bote 
hemisphere and the wall of the earity to 
the liquid When the eabe of glass to rlen 
a telraoope A, a dark ring; caused by the 
flection of some of the incident rays, to S 
Internal diameter of the dark ring vartos 
to the rsfraetlre index of the liquid. This 
is measured with a mtorometer eyeptoee. 
result of the measurement It to possible to 
the Index of refraction from the Uqnld to the 
and hence, the index of refraction from the UqB 
air or vacuum, when the Index of the gtoss to ' 
The use of the instrument, hoHrever, to ihnp 
groduattag the head of the micrometer screw in 
of refractive IXMlex, so that the retractive 
the liquid is obtained by direct readinc, wtthoot] 
outatlom 


Short Cute In MultlpUoatiott 
It rs ridiculous how much annecessary trouble i 
people—let me say moat people—take when they 
a bit of multiplication to do Take the three < 
here given,^ In the first* by the long way, there 
sixteen figures and four operations but by sin 
muittfdying by the factors 4 8 and 4 the product) 
there without any addition 
In the second example, which to done in two lo^ 
and hence wrong ways of which the second is tn 
quicker there are still by either of these ways twelm 
Intermediate flgnres and four operations, wherea|, 
If one would only add three ciphers and then subtra^ 
the multiplicand the answer would be there wldl 
only six figures and two operations 
Id the third example, by setting three ciphers o| 
before to the multiplicand and aubtracting twelvb 
ttanes Itself the answer is obtained by writing only 
ten Intermediate figures and performing two oper%> 
lions In the last two examples writing the eli^erii 
is really not necessary Why take so much trouble? 
One can Just Imagine them there 


Wrong Way 


Right Way 

1729 


1729 

128 


6916 



55828 

13832 


281812 

3468 



1729 



221312 



Wrong Ways 


Right Way 

099 Better 

785 

786000 

735 

999 

736 

4995 

6615 

784865 


2997 

(1993 


73426r) 

Wrong Way 
845678 
988 


66U 

6615 

734265 


2765424 

2766424 

8111102 

341628864 


Right Way 
345678000 
4148136 

341629864 
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lmprov«<i El«otnc St»«l Furnflioe 
Bj Db AunuBD Qbajudtwitz. 

designing tbe eleotrleal steel furnace described 
X>r H Natbuslns has endeavored to combine 
JIB individual advantages of the Hdronlt and airod 
Maces while avoiding the drawbaohs of either 
'll this furnace which Is of the combined arc and 


beating currents obviously Is as economical as can 
be desired 

Again the fact that the current is dlslriluted to 
the whole cross section of the bath that is b< th to Us 
surface and bottom la bound to reaUt In another 
beneflclal effest by forming rotary fields which stm 
ilarly as in the case of a three-phase current motor 
will set the surrounding Iron parts rotating 


upon the bottom electrode any by 

short-circuits In the electric arc are compeniated as 
It were by an ele tri buffer thus dispensing with any 
furnace regulation in the case of normal operation 
A further advantage from the electrical point of 
view is that the current flowing from one bottom 
electrode to the other Is readily transformed to anv 
Intensity by the aid of a sieclal generator with 
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resistance type there are three surface carbon 
electrodes penetrating vertically Into the hearth com 
partment at the angles of an eaullateral triangle 
These electrodes are connected up to the outside Ur 
aarliialB of a three-phase ourrenjt generator or trans 
former whereas three steel electrodes enchased In 
the bottom (which are likewise arranged at the angles 
of an equilateral triangle) are Joined to the Inside 
tenaiaals of the same three-phase current generator 
or transformer These Inside terminals are obtained 
by dlseolvlng the neutral point of the machine and 
transferring it into the charge As accordingly the 
iorfaee electrodes as well at the bottom electrodn 
are of mutually alternating polarities the current 
pasMi from one surfisoe electrode to another from 
bne bottom oleotrode to another and from each lur 
faoe eleqtroda to one of the bottom electrodes In 
taet there ie Inildo of the oharge a porfooi componaap 
turn of outdated in oppoWtloa to the eurfaoe onmnts 
itf the BUroolt and tha oroea ourrenU of the Qind fur- 
1 ^ UMo heettaig p r oee ai i aeootdlng to whlofa the 
Ifheto or the lAwPie le trarergei end enelreM by 


It firther wilt be readily understood that In the 
Nathustus fumaoe with lU six heating focuses 
located at the Issue of the Current from the varloun 
electrodes the bath can be heated and throughout lU 
mass much more rapidly than in firnaces only com 
prising two heating centers As furthermore the sur 
face electrodes are placed as close to one another 
as feasible the electric arcs will repel each other by 
virtue of the electro-dynamic forces exerted on one an 
other by ourrents of equal direction 
Apart from this advantageous heating effect, the 
olectrloaJ MTangement of the Nathuslus furnace is 
exceedingly favorable As three phase currenU are 
used in praoUoally all large metallurgical works the 
use of this type of current Is doubtless advantageous 
while the problem of Including the charge In the 
otroult is solved most Ingeniously by locating the 
neutral point In the bath Itaell, thus accurately pre 
•orlbing the path of the current Independently of 
any reatstanoss As the otroult oomprlses not only the 
eleetrlo are which U bound to vary contlnnally but 
the slag layer, the gM bath and tha masa ramtnad 


adj B able neutral conductor or else by means of a 
bons er trai sforn or As this current only flows be¬ 
tween the bottom electrodes vis through relatlvsly 
small resistances Ita Intensity can be Increased with 
o it any necessity of using machinery of exceulve 
dimensions wl Id obviously renders It posalble to 
obtain very strong effects 

While luring the first stage of operation (the re¬ 
fining stage) an effective heating of the slag (ths 
only refining agent) by Intonso arcs la of much Im 
portanoe It sho ild not be overlooked that during the 
ensuing deoxidising stage the slag acts only as a 
protective cover and accordingly requires no strong 
heating During this second stage the whole of the 
bath should therefore be heated as effectually as 
possible which In the Nathuslos furnace Is done by 
using a booster transformer and thus deriving from 
the electric arc a considerable amount of energy con 
oeutrated In the bath or the bottom 

After once preparing the oharge it la often de¬ 
sirable to alloir the bath to rest for some time, during 
wbloh gtage the amount of heat to be added only 
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ronviiponda to the heat loat by radiation and con 
ductlon This In the Nathiisius fiunace Is effected 
most advantageously by cutting out entirely the sur 
face < lectrodoa allowing turrent only to flow between 
the bottom electrodes and thus doing away with 
arc heating 

Being of a round shape the furnace Is pivoted In 
the same way as a converter upon two uprights the 
tiHiug device being opf riled eiwtrJiftlly or hydraulic 
ally The bottom eh rtrodcs which are made of cast 
Bt( el are fitted Into the U>ttom from iin lerneath they 
d) not ixnetntft Into the stool bath and are covered 
by a layor consist lug of the same material as the 
fiirrm littom The whoh of the furnace except the 
ltd iihlsts of a rammed dolomite mass and Is very 
duiablo os 1 b also the lid which is made of argil 
U ( Mh matdlalfl quartz slato and the like 

A fiiua e constructed on the above lines by the 
Hhcko inn P loktrizltAts-Werke Ltd of Berlin which 
has 1 in 111 operation for more than a ypar at the 
Prlc Jcnahfltte Steel Works was recently tested by 

Or B Neuinunn of Darmstadt This furnace derives 
its th trl al on# rgy from a throe phsse current trans 
f imor the high tension end of which wound for 6 000 
volts Is lonnected up to the circuit of the power house 
H ipplvltig the step] woiks Tho low tension winding 
Is so d( signed that both ends of each of the three 

colls Issue out of th( transf irmf r each of the three 

windings being ronn tied at one end with a surfafe 
(iwttodi an 1 nt tho other with a corresponding bot 
tom electrode Hie rails which aro made of flat 

o] p r nrt designed for a larmanonl eurronf intensity 
of J'^OO ampor B Tbo transformer is able perma 
nently to y!«M r''0 kilowatts and nt tho low teuslon 
end gives an Interlink d tension of 110 volts The 
phase tension thus is f'l volts wblc^ disregarding 
tension Iomms In the ( inductors Is the tension be 
tween the sirfa^e and bottom electrodes Into the 
condu( tors leading to the surface electrodes Is In 
sertrd a swluh which short tlr ults these three con 
ductors and thus allows the bottom electrodes to be 
used alono for current supply 

The furnace transformer Is fed from the three 
phase current system of the local power house no 
unfavorable Influence having over been notbed Into 
the high tension clrctiit of the transformer are In 
serled a voltmeter and an ammeter and each of the 
three lonductois leading to the surface electrodes 
comprises an ammeter A (Fig 1) Between the three 
surface electrodes aio Inserted three voltraeteis ^ and 
three other voltmrters V Indicate the voltage between 
ia<h of tho Burfare electrodes and the corresponding 
bottom electrode Finally tho tension between the 
bottom electrodes can he (booked by three v dimeters 
V P at h phase of the low tension circuit comprises 
a wattmeter 

Tho booster transformer having an output of 160 
kilowatts Is In Its primary circuit likewise connected 
up to tho 6rQP0 volts three phase current system of 
the power house As the current Intensity at the low 
tension end depends on the variable resistance of the 
bottom (floor) maUrlal and the temperature of the 
bath the booster transformer is designed for two 


sUti of two parti, tbo boorth iti4 % rMoroMo Hd, 
of which aro oorrOtindOd by 0 liboet niothl oImvo Ifho 
outside diameter it SM €eet« and the height >30 

feet 

The furnace comprioea three doors (two arranged 
laterally and one at the dleoharge opening) whloh 
Insure a ready view of the whole bath surface, thus 
fa< 111 tat log the Introducing of flux material die- 
rbargJng of slag etc These doors are distributed 
over the spaces between the electrodes^ The three 
cast steel bottom electrodes are fitted Into the floor 
from underneath while the whole of the furnace 
body otherwise 1« entirely disengaged Its center 
of gravity Is so arranged that the furnace may 
tilt of Its own accord only in a backward dlrcc 
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lion the platform acting as a stop so that even 
111 case of failure In the working of the tilting 
(icvl(c tho steel will never flow out of the furnace 
of Its own accord 

ThiCO carbon electrodes 6 66 feet In length and 
0 Si foot by 0 82 foot in crons section enter the furnace 
through Its walls Those electrodes are arranged at 
tho (‘ornera of an equilateral triangle being eus- 
pended from rails by traction cables and rollers 
Twelve flexible copper plates are used to supply cur 
rent to ouch of the carbon electrodes Six cables from 
the main transformer and six cables from the booster 
transformer lead to each of the bottom electrodes the 
lower part of which is cooled by a common cooling 
water conduit Each of the carbon electrodes is sur 
rounded by a special cooling box 

The operation of the furnace is carried on as fol 
lows After making up in the furnace a wood or 
coke fire for starting the current Is switched on so 
that the flux soon becomes conducting after which the 
coke is scraped off and liquid steel poured In When 
ever the operation of the furnace is discontinued a 
similar process is resorted to the furnace being left 
filled with Incandescent coke 

The current consumption In the case of mild (barges 
has been found to be about t 700 to 2 000 kilowatt- 
hours for charges of five to five and a half tons thus 
working out at 300 to 400 kilowatt hours for each 
ton While this figure Is relatively high It should 
be considered that mild charges naturally take a 
longer tlmo to Wflne than hard charges Though 
moreover loial conditions In the tests were as un 
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tappings for each low tension phase and is adapted 
to bo (onnefted up In triangle or star arrangement for 
each of these tappings thus allowing 16 2 19 22 
28 J3 or 38 volts secondary tension to be derived with 
a primary tension of 6 000 volU An ammeter U fitted 
Into each conductor leading from the booster trans¬ 
former to a bottom electrode 
As regards next the furnace Itself this Is designed 
for a capacity of five to five and a half tons of liquid 
steel It Is extremely simple In construction, and ts 
Ulled by hydraulic means The furnace proper ooa* 

^"Vguhl OBd mrnn, 1910. “ 


favorable as could be such charges have frequently 
been made with less than 300 kilowatt hours to the 
ton 

No definite Idea of the working espenaes can so 
tar be formed The first cost of the fire-ton fnmiee 
was found to be about 13 000 maiki. hnd that of the 
electrical eQUlpment, exeluslre of tha tranaformar or 
generator but Inclusive of cables, pole pleoes, etc, 
about 16 000 mazka A ehtef smeHer, a smelter a My 
and a man for regnlaUng the dtMtMii wOre fa- 
qolred to kosp op Operhtloh Tho lAfS of ihs Kd 
found to be sU weeks. 
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tien is M «p«^ iroi^ w4 tisvtitf WoBk 4- 

Kiraw, to Us vipni; NSkMin skMl BomMUor,” mn 
to tmt in th* i|ani« -wn, tlni «iM ot ImiA wSiMtA 
him in hli Own words F 

'Among the nMloni of the irorld <be TTuftedmss 
has become the chief oontrtbator of lead andHelds 
year by year proportions rarylUg from >7 to wMr 
cent of the total The next country Is fllpafiMrlfch 
about two-thlrda aa much and Germany followKrttti 
three fifths ■ 

In this country the State of Hlaaourl Is the b&iest 
contrlbntor and is responsible for practically Ajptr 
cent of the total Idaho Is next with about 
cent and Utah follows with 13 to 14 The wJpm 
lead all carries silver The precious metal is ai|M>& 
portant factor In the value of the product Whefi^sre 
come to forecast the future It is not poMible 
more than a few years in advance or to apealfitn 
more than a general way The mlnera would beB|d 
to be assured of reserves of ore for a goodly pmirt 
of years but It U seldom possible or pracUcabSto 
demonstrate their presence Operations neoessftly 
continue with a few years supply blocked oupvta 
advance of the actual mining and the hope Is nMB 
talned that snore will be found Very often 
pectatlons prove justified We may therefore tSa 
measure forecast future experience somewhat by Be 
past In the Missouri lead region mines bate hft 
oi>erated for forty or fifty years not on so large a sAs 
at the outset as now but continuously For some yAn 
at least no change may be anticipated In Idaho A 
load ores are now known to continue to depths W 
nearly 2 000 feet beneath the overlying surface and A 
be holding out without essential change tn charaetA 
In Missouri however the mines never have been vetf 
deep that is over three or four hundred feet, aA 
the compensation comes in wide borisontal extenC 

Some of the old time heavy produ^^ers have greatl i 
declined Nevada once an extremely important aonro 
of lead la now a comparatively small contributor 
Ck)lorado In former years our chief source baa droppet! 
to only a third of Its onetime yield and yet tho total 
of tho country has gone quite steadily on The fall 
in the price of silver was a hard blow to the Western 
lead miners and naturally not only cut off tbetit 
profits but raised the necessary percentage of metal 
In tho ore. i 

If we look ahead for a century or some such lonr 
period we may not feel assured that production can 
be maintained at present rates There may of course 
be new discoveries In lands not as yet fully explored 
Being distant from present centers of ooninmptlon as 
they necessarily would be their entry Into the mar 
kets would imply higher prices so as to meet the 
charges of freight 

On the other band lead is a metal which oxidises 
or changes very slowly In its applications in the 
metallic state It tends thus to accumulate unless lost 
In use as in the case of shot and bullets. It is exten 
sively employed In the manufaotare of paint and fn 
this form Is of course never recovered About 2 per 
cent of the entire output la destroyed to give ua white 
and red pigments 

It behooves us (m the whole to be careful in the 
use of lead and to avoid when possible, Its tn^pods- 
sary sacrifice ^ 


loolxation in the Elvotrlo Furhaco* 

An Interesting apparatus was exhibited at the re¬ 
cent soiree of the Royal Society by Dr J A. Harker 
and Mr C G Blden In some experiments Involving 
the treating of refractory oxides tn tho eleotiio fu^ 
nace some curious effects were noticed Indicating pro¬ 
nounced differences In the chemical activity at high 
temperatures of the atmospheres of two different elec 
trie furnaces A miniature furnace of simple oonstrtto- 
tlon suitable for tenM>eraturei to B 000 deg C, wSs 
shown working It constats of a tube of arc Imp car* 
bon 14 mUtlmeters external diameter, surroundad tiy 
a protsotlag Sheath of pure lamp blade, and heated 
by alternating current, passed throngh It from a mnaU 
trmnifonner Entering the Interior of the tnbe at 
each end, afid In s ni a ted from it. Is an eleotrode ef 
carbon On# etootcrode Is hoUow so that an optioai pyro¬ 
meter can be sighfced upon It the Other Is moraMo ea 
a graduated scale A battery of variable IS ICF and 
electric meaanrlng appliances serve to aeaSnrs the 
amount of onrrent sent across the gap at any tem¬ 
perature In the larger tnrnaoe need, the reststanee 
of the gap tartes ftom Infinity at ordinaty tempera¬ 
ture to an appat^t vaHiB of less than an nhtt ad 
2,206 degroee. At low temperatures such ap 4^ 
greae h tdw give a **saittfnt!ldn evttooV* M 
high tenrpen^Qree the vatnta^ ettrrent redelM I 
or 10 amperes. The ^tAendmenh haft AOfc tj^ ^ m 

ttmmigh the 
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TKe Wastes of a Blast Furnace* 

How They are Utilized 


By Edward M Ha^ar* President, Universal Portland Cement Company Chicago 


the Uat decade, irraotlcany the only utlllza- 
tMAf the vaitei or by products of a blast furnace 
will||||be OM of a portion of the waste gases to raise 
the-^mperaturs of the incoming blast through heat 
brick work !n so-called hot stoves and In some 
oaiS a s m a l l portion of the power value of the gases 
val| obtained by burning tbem under boUers to gen 
erslp BteanEk for driving the blowing engines 
dft the present time the oalorlflo value of the waste 
gSM^ is being utilised directly in gas engines for 
bMrlng purposes and for generation of electric power 
a a)|nslderable portion of the slag is used in the manu 
fbefure of Portland cement and the 0ue dust con 
■iaing of the finest ore and cuke particles is being 
ooUbcted and oonverted so as to be rechargeable into 
th4 furnaces. 

Hie aggregate saving or profits resulting from 
thdse three developments Is a matter of mlUions of 
di^rs per annum and in a modern blast fumooL 
|nt It would almost seem that pig iron was the by 
Suet and indeed the investment In the equip 
nt to utilize those former wastes exceeds that of 
blast furnace itself 

he writer in his work has come In contact with 
U|ese evolutions with plants in operation or under 
cinstructlon of a capacity to produce twelve million 

S rels of Portland cement per annum from slag and 
estone using over one million throe hundred tbou 
llmd tons of slag in a year those plants being driven 
Inttrely by electric current generated by gas engines 
fiirettly from the waste blast furnace gases the power 
Vequireraents being forty thousand horse-power for 
twenty four hours every working day In one of the 
cement plants the first commercial method for reclaim 
Ing fiue dust was discovered 
By using the blast furnace gases directly In com 
buiticm engines after suitable washing to remove th( 
grit* the power obtained from a given amount of gas 
is equal to at least two and one-half times that obtain 
able by burning the gas under boilers for generating 
steam for use in steam englnea 
▲ modem blast furnace of the usual size with gas 
blowing engines and gas engines driving elearU gen 
orators will provide sufflclent gas to furnish seven 
thousand kilowatts electric power In addition to drlv 
Ing Its own blowing engines 
This permits the most modern steel works eu( h as 
those at Gary Indiana to practically do away with 
the use of coal for power purposes operating the mtl 
tng mills by electric power from the surplus gases 
The United States Steel Coriwratlon of which the 
Universal Portland Cement Co U a subaldiary has al 
ready Installed two hundred and fifty thousand horso 
power gas blowing and gas electric units which U 
can easily he figured displaces or saves the (ousump- 
tion of approximately a million tons of coal per 
annum as compared to the old fashioned method 
With the modern high blast prtasures and the use 
of fine Mtssabe ore the finest of the particles to¬ 
gether with the coke dust, are blown out through 
the top of the furnaces and arc caught in the flues 
dust catchers and gas washers 
The iron ore in this dust amouiMa to fully throe per 
cent of the total ore charged which aggregates the 
Urge amount of approximately a million and a quar 
ter tons per annum in this country Until within a 
few yws this dust has been thrown away or used as 
filling although containing about forty per cent metal 
11c Iron 

For many years efforts were made to use this ma 
terUl by compressing It Into briquettes but the coat 
of the operation together with the fact that the 
briquettes dUintegrated and the dust was again blown 
out* led to in abandonment of tl^e briquetting plants 
first oommercUlly suocessful method of utlllz- 
Igff the dhtt was discovered by passing tbe material 
through the cement kilns at South Chicago Bxperl 
menta i^kowed that with the proper heat treatment, the 
eefee dust ootdd be burned off and the Iron ore con 
gkHUeroted into nodulee or nuggeU averaging over 
idzty por iron eontent These nodules, when fed 
to tho blast furnace, were easily and completely re- 
duoedi The ^ that the sinter of tbe flue dust con 
talks neli e bl^ percentage of iron and that oil of the 
filter is ledBosO, togsther with its physical shape os- 
glibtng the stee^ movesssot of the charge downward 
% ^ Mssi iBtnaos* ibewby preventing so-called 
OMbke ^ oi&tmr ssoss Tolfiable per ton than any 

OMNPWI 4t oUTu- 


IL was necessary to derive mechanical means for 
preventing the accumulation of the sinter on tbe walls 
of the kiln Plants have been lu operuUou for some 
years using this process with endless chatus carrying 
scrapers constantly passing forward through the kiln 
and cooled in water ou their return outside of the kiln 
Recently other mebhods of utilising dust have been 
devised which may prove successful commercially 
and tbe indications are that within a short lime the 
greatei portion of this former waste will ho pre¬ 
vented 

Tbo development of the Portland cement indudry 
In tbit country and the extension of its uses have 
b(eu marvelous and the following table shows a re¬ 
markable increase In the production of Portland 
cement in the United States every year since 18Mj 
when this country first reached the production of ap¬ 
proximately one million barrels 

I rr4.iitu^i r 
I I i\ 1 1 



1 r luMi lit if 

1 r liitili I f 

1 ul 

. 

1 r 1 M 1 ( II lit 

III r ul 11 n 

A.m 1 1 

1 411 

r III t 1 st«i -n 

laii 1 ( III III 

t 1 1 1 11 1 




t rill 111 


Itarn In 

lttirr 4 .li« 

1 r ( 1)1 

1895 

990 224 

_ - - 


1896 

1 042 022 



1897 

2 077 770 



1898 

2 092 -84 



1899 

0 002 2 Gb 



19 U 0 

8 4 S 2 020 

12 44 1 

0 oJ 

1901 

12 711 - 2 i 

164 116 

1 29 

1902 

17 210 044 

218 710 

1 85 

J 90 J 

2 - 142 972 

46 - 920 

2 08 

1904 

2 b 500 881 

47 i 294 

178 

1900 

30 264 812 

1 720 241 

4 92 

im 

46 463 4-4 

i. 070 000 

4 55 

1907 

48 785 290 

2 1-9 OUO 

4 16 

1908 

51 072 012 

4 535 000 

8 SJ 

190 J 

62 u 08 461 

'' 786 (too 

J 27 

1910 

7 1 600 000 * 

7 001 .00 

J f 2 


( Mveriiuienl 

istiuiate 



It may be of Interest to note the im reaslng pci 
(eutago of the total American pioductlon sbowii by 
Universal loiUaud leuiinl which Is tbe only Portland 
rement manufactured in this country using slag as 
one of the raw materials With the new plant now 
approaching completion the aggregate production of 
Universal Portland cement in the Ohbago and litis 
burg districts will amount to over one-elglith of the 
country s total Expressed In weight the output of 
I he finished product will be over two nitlllon gross 
tons per annum Our plants in the Chicago district 
will consume all the available slug that is suUablo 
for the purpose from an aggregate of ulutiuen blast 
furnaces lu the South Chicago works of the Illlnolfl 
Steel Company and In the Uary works of the Indiana 
Steel Company 

Comparing the pig Iron production and Portland 
cement production of this country in figures of long 
tons the percentage of Portland Lenient to pig Iron in 
18110 was six tenths of one per cent In 1000 ten and 
three-tenths per cent and In 1010 fori' seven per cent 
The coullnuariou of any such relative growth would 
mean that before 1920 the tonnage of lorlland 
Lcment would cunsldorahly exceed that of pig iron 1 
would hesitate however to predict that such would 
be the case 

Portland cement Is defined by the United States 
government as the product obtained from the heat 
ing or calcining up to Incipient fushlon of intimate 
mixtures either natural or artificial of argillaceous 
wiih calcareous substances the calcined product lo 
lonlaln at least one and seven tenths limes as much 
of lime by weight, as of the materials which give 
the lime Its hydraulic properties and to be finely pul 
verlzed after said calcination and tbereaftor ad 
dltlona or suhstltutlonH for the purpose only of regu 
latlng certain properties of technical Imporunce to 
be allowable to not exceeding two per cent of the 
calcined product 

Prom this definition It will be seen that the raw 
material for Portland cement is not limited to any 
particular form of material It may be made from any 
oombinaUon of maUrlols that together furnish the 
proper elements In this country Portland cement is 
manofactarod from a number of raw materials which, 
with a few oxceptions, may bo olasoed under four 

hoadi 

Fint Argillaoooui lUneoUme (cement rock) and 
pnto llBMttoBe. 

Soeond. Cloy or oholo and dlmootone 


Third Clay or Hhalf* and rnarl 
hourtli '^iag and llinfSLone 

lu all (SRHH iliL raw mlxiurt la a lomhlnallon of 
some form of clay and some fonii of liiiu and in the 
lit at aud fourth t luHsifiLalluus the (lay mat) rials ton 
tain HOUie Mine rhis simply red nets the proportlou 
of limo material netessary for a propt r mixture 
In the iiiauufaciure of 1 nrtl ind (euunt from slag 
and llniestom. the molten sla^ flowing fiom the fur 
naces Is granulated by a stream of waUr loadtd into 
(am and trausporud to tin (eniLiil iilunts where it Is 
dried in rolary drh rs and rectlvcs the first grinding 
U Is then mix( d in auL()math elghlng machines 
with the proper pioportJnn of giound and diiod cal 
(Ito llnicHtone These ait Hum giuuiul logtther and 
hnint to u hard (linker at a (emiM^rilnit of nearly 
1000 (l(g 1 in rotar> kilns nsluk pnl^er'ztd (oal for 
fuel 

This (linker after seasoning is crushed and ground 
and inl\( d with a small p(r((ntago of gypsum to regu 
iaU the setting time The teuiLlit Is giound to such 
nuLiUBS that ninety six imp cent passes through a 
sieve liaving ten thousand inesheB uiid eighty per cent 
pasHtfl a bIlvm wit It forty thousand m shi s to the 
sgimro lut h It is tlion Luuvejtd Lu ilu. stock house 
for stoiage prior to shipment 

It is iu((ssaiy to usf a Jinx In fiiinaiiH supplying 
slag foi (eineiit mainiraaiMi i piiiL tahitL limestone 
1 lu llnu stom btirni with tlu sln^, must also be a 
pure (alrUtj stone 11 Is also (bsuitlul that the ores 
hi of a ui) If 01 III and pi oper cliaraLltr 

Inusiinuh as l^ke Hupcrloi oies are noted for tbelr 
rcmarkablo unllormliy of analysis the rosnituut sing 
obtained from the nsi of Uu sf oils and a pure lahUe 
limestone Is more uniform in Its analysis than any 
form of natural clay deposit used lu tho manufacture of 
I 01 tiand (eiiient and tlie vailatioii in the proportions 
of the two law ni'itorlals iiaed lu tlu maiiufm Lure of 
1 ortland cement fiom slag la leas tliaii tbosi of any 
other materials nioutloiud above 

In addition the opportunity for analysis and selec 
tion of tho pi Opel ingiudlenis thiough the use of an 
aitiflclal mate I la) is a great advantage as (Oiiipuitd to 
the no((BsJLouB use of natural mulLrlals just as they 
are found with thtlr variations in aiialysiH at dirfcrcut 
depths 

lu tile intenao heat of the kiln under th(' influence 
of iht oxldi/ing fiamc any sulphldis in the slag are 
(ompletely burned ouU 

I ho rotary kiln (omuioiily usi d ten yeais ago was 
sixty feet long aud six fftt in dlaim ter This has 
gradually been Incriastd in length and dlamrlor until 
tho modorn kiln is one hundred and Corty to on# hundred 
and fifty foct long and eight Lo trn fitt In dianuter 
and thero are a f \ even larger kilns in use Klim 
are usually set at an Indiiu of throe quarters of an 
Inch to the foot With tlu lining and (uiUtnts the 
modoru kiln weighs one hundred and fifty tons and 
In revolving upon two btarlngs ptLseuts Intirtstiug 
t oiihlriiLUonal features 

In the Lose of tho plant at HiifflngLon Indiana using 
twenty six thousand horsf powtr Hllimtid between 
booth Chicago aud ( ary Indiana t hi trie power Is 
supplied at twenty two ihonsand \olU from th( steel 
works at th 'S(3 points h aeli ph 11 of mat hliu ry Is 
driven by Its Individual motor sitpi lied with aliernat 
Ing current at four hundred and forty volts The 
high tension line is (onneiitd through the (i^ment 
plants and tho gas engines at these two sLeel works 
fourteen miles apait operate continudly lu parallel 
Ihls enables the cement plant to draw Us power from 
either source or from both Bonrees at tl e same time 
as may bo desirable It has happened that one of these 
works has supplied power to operate the cement plant 
and furnished additional power at the same time to 
tho stool works at the other end of the line 
Tbe method of manufftLlure ulmve described is the 
standard method of manufaciuring Portland cement 
from natural deposits and the Ilnishod product dif 
fers In no way from other Portland cements la choml 
cat analysis fineness specific gravity color nor In the 
operation In practical work It has no pecullarltioi 
whatever and has no limitations as to Its appMcatloni 
There is no difference from tbe chemists point of 
view between the manufacture of Portland cement 
from natural deposits such os limestone and clay or 
shale and its manufacture from limestone and slag 
Slog Is really a mixture of the clay from the ore with 
tbe lime content of the stone used as a flux In the 
furnace 

Our method of manufacture of Universal Portland 
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ceoiant dooa not utiibody any real Invention nor U It 
baaad on any patents It Is slraply an adaptation to 
an artificial raw material of the regular Portland 
cement proceaa formerly applied only to nalaral de¬ 
posits 

True Portland Lcment in which slag la used as one 
of the raw matorlala should not be confused with 
Pu/zolan or ao-callrd slag cements which are slraply 
mecliantcal mixtures of slag and slaked lime ground 
together without burning Such (cnunts are suitable 
only for use under ground and In moist locations 

rbo maniiracturo of i uz^olan (nironts In this conn 
try has prat tU ally been abandoned 

The remarkatih growth of the Portland cement In 
duBlry Is not equallod by any other manufactured 
article This Is due to the economy durability and 
plaslUlt^ of Minent and concrete work While large 


engineering work, auoh M dams, brldgesi. and hMvy 
reinforced concrete buildings, consume large quanU 
tU^i of cement the bulk ot consumption at the present 
day Is in a multitude of small uses It takes an aver 
age shipment of only five barrels a day to taka care of 
the average customer of a large cement company 

For example, there is a steady Increase In the appll 
cation of cement to new uses on the farm, such as 
slloi, fence posts, barn floors feeding floors watering 
troughs corn cribs etc There as elsewhere con 
Crete Is rapidly displacing all forms of wood construe 
tlnn this process being hastened by the continually 
advancing cost of lumber 

Beautiful effects are now being obtained in concrete 
surface finishes and its use In decorative work Is ad 
vanclng rapidly 

The use of Portland cement will continue to increase 



nntl] the oampaUpi ot eduoMctlon of the smaU 
reached its flkttltr tn this dlreotlon a 
is being done to eluoat# the general 
proper use of cement by intUiidual gsam 
the iaaoclatlon of Amertcan Portland Oemsnt 
faotnrers, and by the cement shows which 
In several of the largest cities every year 
In coBolnsion It wlU be seen from the foregoli 
most of the problems of utilisation of wastes 
products of the blast fnmace have been solvi 
that these solutions In addition to being highly! 
able, ere powerful factors toward the oonserval 
our natural resources 
Portland cement manufactured from slag, to 
extent, replaces wood the waste gases <Usp] 
and reclamation of the flue dust oenserves the di 
of Iron ore 




Determining^ Aeroplane Altitudes* 

How a MacKme s Height is Measured 

By Henry Harrison Suplee 


Mfahitiii* MKMH nf altltudH are usually more difficult 
of prooiBo determination than those made at or near 
the surfare of a comparatively level country Pills 
is evident in connection with the froquont revisions 
wlilch have to 1>e made of the altitudes of mountain 
pc al s and It bee omes c^spoclally apparent when the 
line height atLalnc.d by an aeroplano is to be de 
tt nnini d 

Pin (nrlv perfonnaiKr n of flvlng machines were 


oomparatlvely limited so far as altitude was con 
cerned tho bright above the surface being little more 
than was neteissary to Insure safe clearance above 
trees buildings and similar obstructions It Is only 
within the past year that altitudes of several thousand 
feet have been attained but since the aviators have 
succeeded In orqulrlng greater control over their ma^ 
chines and have themselves discovered that no serl 
ouB dlfflculty attends the conduct of flights In the 
upper air theri has arisen a competition among sport 
Ing airmen to secure the record altitude which de 
mauds some reliable tnetliud for measurement of the 
true position above the surface of the earth Apart 
from the desirability of determining the correct height 
attained In any such competition it Is also extremely 
Important to be able to measure the correct position of 
an enemy in the air as soon as the aeroplane enters 
the domain of warfare The range must be obtained 
If the special aerial guns are to do effective work 
while knowledge of the true altitude U also most de¬ 
sirable in connection with the work of the eoontlng 
avlabor 

Several requirements must bo met tn considering 
satisfactory solutions of the problems connected with 
aerial altitude measurements Broadly two funda^ 
mental methods have te be considered one In whtob 
the apparatus (mployed Is carried In the aeroplane it¬ 
self the othei In which the measurements are made 
by the use of luHtruments observing the flying mm 
chine from tho ground These again may be divided 
Into methods which enable the altitude to be determ- 
tmd immediately and continuously and those which 
require subsetiucnt computations to be made from the 
observed data 

older Horrmaiitu usually depended upon the 
• Reprinted from PsMter't Sropcstas 


barometer os an Indicator ot altitude and with the 
sustaining power of a large balloon and the oppor 
tunlty afforded of consulting such an instrument care¬ 
fully a certain degre of precision was obtained especl 
ally when a high grade merrurial barometer was car 
Tied and slmiilLaneous readings were taken on th 
surface of the earth Even with a (arefuUy calibrated 
aneroid compared with a standard instrument im 
mod lately before and after the trip the altitude at 


tained might be fairly well determined provided the 
rate of ascent and descent of the balloon was not too 
rapid 

In the case of the aeroplane however the con 
(lllloDS render It Impracticable to use a mercurial ba¬ 
rometer while the demands upon the operator s aUen 
lion preclude tho poisiblltty of visual readings and 
records Reliance therefore has to be placed upon 
the recording oneroid barometer similar In general 
construction to the instruments generally employed 
for meteorological purposes and tt Is by such ap- 



CURVES SHOWING LAO OF BAROGRAPH 
RQOORD 

paratus that most of the pnbUshed altitudes attained 
by aeroplanes have been determined 
Records of this kind however, must be accepted 
with caution and should be carefully ohedted, when 
ever possible, because of the conditions under which 
the instruments are obliged to act are hardly oon 
ducive to a very high degree of precision. 

A brief examination of the construction and aotkw 
of the aneitM barometer will show why this Is so 
The aneroid haromster Is really a spseUl form ot 
pressure gaga iatendsd to measure external premrss 


generally less than the ordinary atmospheric presm^ 
at sea level The pressure gage as usually emphAed 
in engineering work Is employed to determine Piss' 
Bures maintained in closed vessms such as steto 
boilers reservoirs of compressed air or of water un^r 
pressure and the like and It is not difficult to 
suitable connection and load the pressure fluid igM) 
some kind of a closod chamber In the instrument a|d 
Utilize the dilatation or other movt^ment of the wa^s 
of the chajnber to indicate the variations In pressuig 
In the case of the barometer however the pressum 
fluid is the external air and the arrangement of parts 
must bo practically revorsed This Is effected by en> 
ploying a small chamber usually cylindrical In fornv 
somewhat like a short drum tho top and bottom being 
corrugated In order to permit a certain amount of 
movement If the air be exhausted from such a cham 
ber the tendency will be for these corrugated ends ta 
collapse together under the external pressure of the 
air and if this tendency Is opposed by a spring of Buf 
flcloni Btrongth to hold the ends apart the apparatus 
will bo In equilibrium so long as the pressure of the 
external atmosphere remains constant If the external 
preoaure IncrcasoB the corrugated ends will move to¬ 
gether while if the pressure decresBes the force of thn 
spring will pull them further apart The combination 



TRTANOULATION METHOD FOR DffiTBRMIN 
ATION OF ALTITUDE 

therefore will respond at all tlmea to the variations 
In atmospheric pressure It 1 b evident that the 
amount of movement perralBslble is limited by the 
elasticity of the metal and by constructive details and 
that It Ib In all caBes very amall 

It Is necessary therefore to use some method of 
multiplying the motion In the vacuum box as It is 
termed In the ordinary dial barometers of the 
Naudet type this multiplication of motion Is effected 
by the combination of levers and of watch-chain, often 
visible through the opening In the front, while In the 
recording barometers ot the Richard design reoonrse 
is had to the use of several vacuum boxes built up to¬ 
gether In such a manner aa to secure the aoonmulated 
movement of all. this Increased movement being also 
multiplied by leverage A pencil attached to tffb end 
of the lever enables the vertiosi movement to be 
recorded upon ruled paper, and if tkis paper Is kept tn 
motion at right angles to the pencil movement by 
means of clockwork a carve of pressures will be suto- 
matloally deserlbed It is an Instnunent of the latter 
type which has been used In most of the recent altl 
tude fllghU of aeroplanes. 

The great dUttoulty la obtaining reliable reoords 
with such a barometer lies in what may be termed Its 
Tag.” As will be perceived from its oonstrucUon a 
certain amount of Nms Is required for the tneebanlsm 
to respond to ebanges to external proMure. This lag 
Is doe net only to the movement of the vaennm box 
itself, but also to the frictional rsslstanoe and tnoitia 
of the mnttlplytog mooban1sm--an4, Indeed^ It to prin¬ 
cipally oansed by tbs latter The reealt to tbat Uie 
tostramoBt doea not reapoad gntddy ebotmlb to DbUow 




PrtOTOGRAPH OF ISLE ST muIS TAKEN FROM BALLOON 
rh« kuuwD Olst&nie bttwevn river banks and Ibt known focus of lens enable altltnSs to lomputr^] 
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to ftlUtud*. This nay mdlly be demoii- 
hr carrriBC an aneroid barometer In tbe hand 
a rapid aecent In tbe expreM eleyator of 
bnlldlnc Tbe pointer will be teen to fall for 
time after the elevator has reached the top 
of MCnm abowint ^at an Isunedlate readlnf would 
erroneouo In mountain ascents and similar 
menu this error is eliminated by giving suf 
time for the iDStroment to catoh np with the 
re changes and under such conditions very pre^ 
Utude determinations may be made, but this Is 
impoflctlcable In the case of the aeroplane 

•extent to which this lag may affoot tbe Indlca 
f a recording aneroid barometer Is seen In the 
If the curve ABO Indicates the actual 
of the atmosphere and the transition b( 
rapjp the recording barometer which may bo correct 
at fie point D win not rise quickly enough to trace 
thg|true curve and will still be rising when tbe cor 
ree# curve has begun to fall so that the record on the 
Pa#r of the Instrument will be something like /> 
S f different both in form and position from what It 
slulild be Such a deviation from the truth will be 
grater or less according to the rapidity in the ebango 
Of^tttude In general It may be accepted that the 
refbrdlng barometer as at present constructed may 
shfw tbe correct height of the aeroplane by which 
It is carried If the machine soars at a fairly constant 
h4ght for a moderate time—probably half an hour 
wiuld be ample—but that under more rapid altitude 
cVknges It will Indicate a lower altitude than the true 


In any case It fs impraotlcable to obtain a reliable 
(Iptermlnation by tbe direct reading of the Instrument 
i|one The reading should always be compared with 



ATtRANGEJMENT OF OAUMONl CAMERA 

The two lenses O and A plintnxrnph the Imagi of th« view 
bcoostb and the Barometer B upon the fllm U hr 
meana of two ahuttera b and c 


that of a Rimllar instruroent which has been on the 
surface of the earth beneath the aeroplane and each 
point on the curve should be compared with the por 
tlon of the surface curve made at the same moment of 
time The dial of an aneroid barometer placed be¬ 
fore the fa^e of an aviator will give him some Idea of 
his altitude and show him whether he U ascending 
or descending But it cannot be depended on to give 
positive end Immediate Information about bis altl 
tilde this must be determined after the descent and 
(.omparlson with the station barometer 

It Is true that there are certain types of aneroid 
barometers notably the Improved Instruments of the 
Goldschmidt pattern, which are notably free from lag 
owing to tbe direct connection between the vacuum 
box and the Indicating arm but these instruments 
have as yet, not been made In tbe recording form and 
require careful and precise ocular readings to be taken 
and the altitude subsequently computed While 
especially wsU adapted for mopnUln service and for 
the measurement of altitude determinations upon the 
surface of the earth they have not as yet been 
adapted to aeronautical purpoaes U is probable that 
a barograph combining the accurate Indtcatlons of 
the Goldschmidt barometer and the convenience of tb > 
well known disk recording pressure gage may be con 
structed for this purpose 

The suspension of a barogrmph when carried In an 
aqroplone is a matter which demands attention VI 
braUons in themselves are rather beneficial than 
otherwise In tbe use of an aneroid barometer and It is 
desirable that the ordinary Instrument should be 
tapped befoiw a reading Is token, in order that the 
frlotlenal resistance of the pivots and other working 
ports may be otercome The eontlnual trembling of 
the aeroplane motor, however, tntrodooes vibrations 
into the redord esrre, whitih may beeome perMleol 


and exoesslve unless tbe instrument Is oorefully sns- 
pended U Latham suspends his barometer from his 
neck but a better plan la that devised many years ago 
by the late Ool Renard the case of the barograph 
being placed within a bamboo cage and held sus¬ 
pended In space by a number of rubber bands It 



HHoroORAPH lAKLN IN GAUMONT CAMERA, 
SHOWING BAROMETER DIAT UPON VIEW 

has been shown that an Instrument thus suspended 
may be allowed to drop from a height of 10 or 16 feet 
to the ground without Injury Barographs fitted In 
this manner have been successfully uui d upon the 
balton^sondea or free exploruitlnn balloons s^nt out 
for meteorological Invcstlgallons 

Optical methods employed from the aeroplane U 
self are necesaarlly limited slnco they usually de 
maud more attention than can bo given by the oper 
ator himself and require the Bervlco of an Indopend 
ont passenger The principle 1» that of the well 
known artillery range-finder the observer In the aero¬ 
plane sighting upon two points on the ground and 
reading the corresponding distance on the scale of 
the Instrument whence the proportionality of similar 
triangles gives the altitude or the scale of the In 
Btrumont may bo so graduated as to enable the altl 
tude to be read directly 

This prin<'Iple however may bo still further ex 
tended by the use of tho apparatus already fully de¬ 
veloped for the operations of phologrammetry or 
photographic surveying 

Tho Idoa of taking photographs from a balloon ap¬ 
pears to have originated with Nadar as long ago as 
1866 but It was not until the perfection of the gel 
atlno bromide dry plate and the consequent posslblll 
lies of Instantaneous photography that practical re¬ 
sults were obtained Attompls were made In 
France In 1878 by Dragon and by Trlboulet and In 
1880 by Deamarets while In 1883 some very success 
ful photographs were taken In England by flhadboU 
Photography from balloons thus be<amo re<ognl/ed as 
a valuable adjunct especially In tonnectlon with 
military observatlonB and Its possibilities hav( by no 
means yet been exhausted 

Tho excellent work whJ(h hao been done by Ercnch 
topographers notably by Col A lAUssedat using 
cameras of special design airanged so as to enable 
several correct perspective views to be combined into 



clearly marked monuments on the field furnishes the 
neosasary Information and the proportion between 
tbe true distance between two stripes on the field and 
their distance on tho photograph will give the rela 
tiott between the focus of the lens and Its height 
above the ground When no predetermined baoe is 
visible It may still be possible to find ont subae 
quently the dlmenslonrt of some building or other ob- 
je( l In the picture and thus onablo the altitude to be 
computed Several years ago M Oaumont devised an 
lugeulouB combination of camera and aneroid bar 
oraelttr bo arranged that the dial of the barometer 
waw photographed upon each picture thus furnishing 
a itcord of the altitude at which each negative was 
taken This method Involves the general objections 
In tlio uao of tho aneroid which have already been 
UK uUoiind Imt the plan has wide posalbllltles In con 
nectlon with probable Iniprovomonts in barometers 
for this purpose 

An Ingenious plan wh!(h has been suggested for 
measuring the altitude of an aeroplane and which 
while It requires the services of an independent oper 
ator demands no other apparatus than an accurate 
slop walt h Is the acoustli method An> sharp sound 
such as a quick whistle or a report which may be 
d life I on Mated from the noise of the machine Itself 
will be returned to the ear of tho operator In tho form 
of an echo from the surface of the ©arti If there 
fore the Mm© elapsing between tho sound and the 
echo be noted the corresponding distance may bo estl 
mated from the known velocity of sound Taking the 
velocity of sound at 1 tOO feet per second or a little 
more than 100 feet for a tenth of a second and re¬ 
membering that U Is th/ double distance going and 
rtturning which l« thus (omputed tho error of ob 
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RJNAKDS MEIHOD WIJFV AUrROIIANffl 
lASSkS BbYONU OBSERVERS 


HI rvatlon would be between 60 and 60 feet for one- 
tenth of a second This method Is also liable to varl 
atlons duo to differences of temperature and of layds 
of variable density In the atmosphere and Is more 
available for a quiet balloon than for a nolay aero¬ 
plane 

In tho BPtond kind of observation thnsf made from 
iho surface of the earth the operatWnis arc similar to 
thoBo used in the ordinary trigonoim trb ul detcrmlna 
tlon of heights 



MPTUODS Ob SUSPENSION OF CAMFRA FROM AT IlOlM ANF 


a single topographical map shows what may be done 
when a direct plan can be photographed from above 
Already the camera has been arranged to permit photo¬ 
graphs to be taken tr^m oboenratlon kites and a 
Blmllar apparatus is adaptable to the aeroplane 
By having a ruled screen placed within the Initni 
ment so that tbe lines are photographed upon the film 
at the same time as the surface of the earth beneath 
the acale of the picture may readily be determined in 
connection with the known focal length of the lens 
and that the only element required to be known Is 
the true dlmenelona of some objeot la the picture. In 
the otM of the altitude record trials the use of oertoln 


Thus If an aeroplane be situated at A and t^o ob¬ 
servers at P and Q at the extromlties <»r a base line 
of known length and slmultanoous observations are 
made of the angles A P Q and A Q P the triangle 
will be completely determined and the height A II 
may be computed If the observers are directly be¬ 
neath the aeroplane the altitude will be obtained very 
simply but this U rasely the case It will therefore 
usually be necessary to make three simultaneous ob¬ 
servations from as many known points from which 
the true height may be obtained 
At the Harvard Boston Aero Meet In September 
1910 trlgonometrlo measurementa were made with a 
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base line of Bumewhat more Ihan 6 000 feet The 
npeiatorB were piovlclnd with slaadardlzed watcbei 
to enable tally to be kept of the observationn and 
with head and breast attached telephonea to enable 
the word to bo panned for the moment of the slm 
ulLaneous ohnervations Since transit Instruments 
were employ* d It was possible to mcHBiirn both 
vertical and hoil/ontal anglcH and tliua the results 
wore obtained wHii but two obHervliiK stations For 
ordinary ancrnlar Tueaflurementfl of this sort the 
sextant has also been employid tint the precision 
Is nei t maillv lowti than with lh( tranalt 

AnoUu r niftliod suK^f'^tert bv ( otnnmndor I util 
K< nurd inav b( appllf d undei * * riain < ondUlons 
two olj 4 r\trR art plat d at points P and Q the 
dhinn i 1 V iKtwtiM Uioni belnK known and It 
trt duo IndiiK kniHii tiint tht fllKht of the aeroplane 
will piuiH ovt r Honn ptdnt vtrtlially over the lino 
iMfwtm P and V I bo t\vo observtrs aro furnished 
wltli liiHtrumrntH whlih enable tboni to moasure 
lilt apimrt n( ht iKht In thu almt nt o of sextants or 
ntln r Instruinenls of prer Islon a simple substitute 
niav b< found In the form of rods plated at H C 
and /> I tiu'u belnK eretttd is nearly veitbul as 
jiosslble and at points at whh h the distant ee H- 
P and !) - Q an known These rods should he grad 
iiattd HO dlHtlnctly os to he easily read by the 
ohseivtis and It Is essential that P P and D Q 
should he on the sime alignment The observers 
are to be Instiucttd to watch for tlie pissagn of 
tlu aeroplane and to read the apparent point at 
whitli it crosses the graduated rods at the moment 
when It pRSBCfl o\cr the base line With these read 
Ings and the knowledge of the dlstaino between the 
two observers the altitude of the aeropl im mav be 
computed ns follows brnm the Iwn sets of right 
angled Irlangb s wt ha\c 
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and also 

go g ^ 

B D AH 

Uy adding these two equations together we get 
P a Q D FO-hOH p Q 

( B ED AH AH 

In this formula we have the quantities P B Q 1) 
and P g already known while the single unknown 
which may thus be determined Is the altitude A H 
This method It will be observed is Independent of 
tho partb ular values of the horlxontal distances H P 
and H Q —that la the aeroplane may pass anywhere 
over the lint between the two observers provided the 
corresponding readings on the two graduated rods 
are correctly taken It U desirable however that 
the aeroplane paaa between the observers although 
readings may bo taken If It sbauld poM beyond 
them as shown In tht figure With experienced ob- 
aei vers tble will give fairly good results since the 
men will secure approximately simultaneous readings 
The principal defect la that It gives the height over 
some undetermined point H and hence It U well If 
possible to have tho wholo system arranged upon a 
fairly level plain 

A\hon a trial for an altitude record 1 h made upon 
this plan tho aeroplane may clrtlo above the base 
line -ind its height taken every time It cuts acroas 
the line the observatluns lielng numbered to enable 
th< pioi)er ones to be paired 
In many casern espedally In warfare It Is tho dls- 
tnmn between the observer on the earth and tho ma 
(him in the air which Is desired This Is really a 


M thaoMip'Pt ilM j 

uMd witb % ^tr tteMtiEia oT TMi 

ment copgfrtg dt tvo of 

>ctlv«g «ra tied at om ^fiotor apaH and tha ; 
brousbt togat^iM* hf radactofa, ao that 
Is made of a reir Muto triapata the aaroplaMl 
at tha Ahw apaa oppoaito the haaa of ono ma| 

U will be seen that at the present time thei 
method whleh Is entirely sattseaetory for 
use. Trlfonometiical observations from the 
while the most accurate require much previous] 
aratlon practicable only during some exhlMtli 
sporting event azkd possibly capable of per 
Installation In Important fortresses liable to 
but othorwlM Inappltcable for lack of time 
of suitable appafatus 

The photographic methods require In general { 
services of an additional operator although U Is i 
aible that an automatlu device may be produced j 
any case It does not furnish Its report until 
the flight is over and the film developed and hened 
usefulness It limited to the production of a out 
quent record of the trip It may well be Inve 
gated however In connection with the aubstanij^ 
lion and verlflcjitlon of altitude records made pf 
other methods {- 

There remains the barometrical method a^ 
while this Is at present tacking tn preclsjon It jp 
fers the greatest opportunitlea for Improvement ajj|d 
development In view of the high degree of p^ 
(.islon attained in the determination of mountain il- 
titudes by aneroid barometers of the Qoldschml^ 
type It seems altogether possible that some improve^ 
variety of barograph will be produced In response ts 
the demand which the aeroplane Is making 


Su^ar Refining* 


Ji sr SH Hiigar made fioni tho cane appears first 
t(i have he 1 ti uRi d ill the Orient and to have followed 
n wcHterlv |alh ho we find the art ciT refining had Its 
origin In the last and piognHHl\cly Iraveltd west 
ward Although tho sugar c ene was in uah In India 
ns early os tho fifth contury BC wo lenrn of rofln 
Ing having be < n proc tlL( d first about 500 AD In 
MfHOpolaiula A large* trade In refinul sugar gradu 
ally el< velopotl b tween the Orient and Furope and 
in 1470 a rertaln Venetian wag awarded a government 
payment of 100 000 crowns for dlacovorlng a process 
of refining sugar whhh was from that time ox 
tensive ly (arrhd on In Vtnlce In the sixteenth cen 
tury Antwerp h d In (he sugar trade In Fnrope and 
in the leflnlng Industry 1 ugland began refining 
sugar In 1541 and gradually gained the auprcniaty 
over the oUu r 1 uioiiean countries In tht Industry 
With the dt velopnient of refining in Furope tho 
prlie Tell from I we) shUllngs per pound In the thli 
t(.Mith eentury to four pente per pound In the six 
tie nth (entnry This undoubtedly was partly duo to 
tilt ge nernl Introdurtlon of the sugar ram into tho 
Went Indies from 1510 to 1650 and the consniuont 
e nntinous production of sugar and its ( ver growing 
(onunt rue 

As (ttrl> HH irsl ihete was a lefimry In \( w York 
lUv and by IT* New York T hlladidpbla and Boston 
retlned about I (to OOll ponnds of sugar yearly out of 
the ro non Ooo iMumdH whhh whs aniniallv eonsumed 
1 m ing about two pe i cent of tlie tntire amount Rt 
ftiud sugar was Iieavilv iirotettid bv duty and sold 
at -<• (Hits per pound B\ IShO tin re w( re forty 
one re fine lies In the Tfiilted fitatea pioducing $42 
000 000 wmth of Rugar annually Now there are 
alMJut half as niiiiv leflnerles turning oot three mil 
lion tons of sTiKHi iiiiliua.lly ivorth about $ 00 000 000 

In 171" Maigiuui snuMdid In obtaining 6 2 per 

lilt of Migir from leet is and Ac hard (stabllslied the 
flint Im 1 1 sugar furtoiy tn Anstila in 1700 Napoleon 
tei (iHHiunge the liiihislry on ae e ntint of the difficulty 
111 ubtuinltig Hiigai be (ansi of the. bluekado of tho 
1 lene h \mr(s dm leg th vsm*R heavily sviIaIiIUkI 
(lie indiiBtrv In brunet ahont Uie Inglnnlng of the 
last eeiilnry It gradually Hpiead over Furope The 
first experlmentb In 1 m e t sugar niannfaeture in tho 
Bnlt d Snt s le made in IS to and again some 
beet sugar was iimde in ( allfornla Illinois and WIs 
eonsln during- the period fiom IStn tn 1S76 (laiis 

Spree kies built i faetoiv In IKiO at Alvaraelo Cal 
which w iH the first to meet wlt)i pronouueed suce^ss 
The liidustrv has developed considerably slnre then 

• lej/c a ientifU qssrtertf 


THe Processes of Manufacture 
By W D Horne 

until there are now sixty four factories loe^atetl 
priudimlly in the western Stales and Mhhigan with 
a total output last vear of 467 OOo tons being 13 62 
per cent of the consumption of the eountry By 1900 
the prodiKtion of iKet sugar had so Increased that It 
had grown to bo bO por cent of the world s sugar 
Huppl/ 

In 1910 11 tho worlds sugar supidy wilt be 17 
000 000 lonR—GO por cent (ano and fO per cent beet 
Sugar Is produced also In amall ounntUles from the 
Hap of tho date palm In some eastern countries Pro¬ 
longed attempts were mado in this country some 
fifteen or twenty years ago |o produce sugar from 
sorghum but without sun ess ns tho dextrinous 
iKidles In the sorghum juice prevent large quantities 
of the sucrose from rrystnlllrlng and this plant is 
now used (xdustvply for the manufmture of syrup 
The annual production of maple sugar In thin coun 
try amounts to 6 000 tons hut ns maple sugar owes 
Its prlmlpal value to Us pleasant flavor rather than 
to its sweetness It 1h always sold In its raw state 
as refining It would rob It of half Its pregont value 
and render It Impossible of (omi>etltlon with cane or 
b(M t sugar Milk sugar Is produced to some extent 
and used always refined for medh a1 purposes prln 
e Ipally 

Sugar refining ronslsts essenllallv In the purlflcn 
tlon of the crude crvaUlMne material through the 
well knemn process of re crystalllyatlon To this we 
ean add the second process of absorption of Im 
purltUs by means of bone black first Introduced bV 
I)eros?ie In 1 SI2 By this means Is affected a direct 
separation of Impurities from the sugar solution and 
I largo removal of the e olorlng matters allowing of 
the njore easy protludlon of perfectly* white crystals 
While tho process ts relatively a simple one and 
perhaps more meobnnltal than chemical In Its nature 
the enormous innstimpllon of sugar In tho country 
and keen competition In manufacture have led to the 
istabllshment of very largo and elaborately equipped 
plants for the londuct of operations where every 
economy of procedure Is carefully observed Tho 
great amount of tapltal Involved In erection and 
maintenance of such plants together with the highly 
developed tochnlque required for their operation has 
tended to keep the business In relatively few hands 
and to render It n dangerous enterprise for any but 
the mo»t thoroughly cqiilp|)ed to venture upon. The 
sugar rcfinerlfts of th( loiinfry are tn a few spots— 
New York Philadelphia Boston New Orleanf, San 
kranctsco and Baltimore containing practtcatly all 
of them In 1910 the country oonaamM 


long tons of sugar practically all being reOned Of 
this amount 333 006 tons wore rane sugar raised In 
Louisiana and neighboring Slates 4B7 000 tons were 
boot sugar raised and reflned during the process of 
manufacture In our western factories 2 472 756 tons 
came from our Insular possessions and Cuba and 72 
393 tons came from other foreign countries We im 
ported practically no beet sugar and we exported 
practically no sugar at all With the exception of 
Great Britain the United States leads the world in 
the consumption per capita of sugar this being 81 6 
pounds por person Most of this goes Into direct use 
for household purposes and yet enormous quantities 
are consumed by* manufacturers of confections pre¬ 
serves condensed milk as well as by canners of 
fruit Ice cream makers soda water fountains and 
many other users 

As will be seen the natural location for a sugar re¬ 
finery Is on tho water front where It can more eco¬ 
nomically receive and unload the great cargoes of 
sugar and of coal which come to It almost dally for 
a modern refinery melts from a million to three or 
four million pounds of sugar per day The eco¬ 
nomical handling of this vast amount of raw material 
and the successful guidance of so much organic mat 
ter In solution at high temperatures through long 
and complicated processes without fermentation^ de¬ 
composition discoloring or waate li no mean ac 
compllsbmentr but s« in every other Instance of 
manufacture the whole matter has been worked Into 
a routine which once properly Installed, almost takes 
care of Itself As the sugar whether tn solution or 
later In granular form has to past through many 
operations In a continuous stream as it were, It ts 
thus found advantagsous to have the units of a sugar 
refinery many stories hlkh so a9 to take advantage of 
gravity to pass these solutions from place to place or 
In delivering the dryer maierla] from one depart* 
mwt to another This holds true aqually of the 
bone4>lark and we find the char houge la usually a 
tall building in ckme prmtlmlty to sugar houte 
Itselt In many instances the boiler honse atao Ime 
iU coal bunkers In the upper story, allowing tha 
fuel to feed by gtavltatfon Inito the fire room or svea 
upon the grates tkemeslves The btih cost oT real 
estate In cltlM also makes It ndvlflable to ektea4 
upward rather than laterally gjach sugar 
plant win be found to have a large dock dapartmdM 
for the reeftlying. kretghlng and atoraga af raw sugat^ 
a bofler house for the generaUOa of s|aam for pamm 
and ev^wtatloB. a waidt houaa fbr ttm gtwmlM 
jbk of mw nitn, m ^ (Mr 
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staairfiFic jwrican supevamm Mb. iw 


otfetftr ^rooMM of manuffcctart oi drr 
tttffWMHft ohiur howM for tlM ■iCcomxBodfttt<m of tbo 
bOlk#Mtok filitrt kilns for tli« ro^bomlni of the chsr 
nsonll^ n wArehooso for tbo storafO sndT 
Of roflQAd prodoots. Tliose dspnrtmonts am 
not $wsrs biiUt Mpsrstely and frequently more than 
oqCwtbem will be fotud in tbe ssme bqildlns 

raBwbkt different processes sre used for the re^ 
fljUlflof beet and of cane sncar but the difference 
principally In the method of defecation or 
cla^^Utng the original raw sugar solution of its ins' 
Impurities and part of its coloring matter 
In tjher case the first operation 1b the unloading 
welg^png and storage of the raw sugar whether in 
hagml baskets mats^ hogsheads or In other packages 
In #oaltntty to the melting department A portion 
of file sugar is usually taken direct from the scales 
to #e wmnh house^ where the sugar Is raised by a 
booklet elevator to an upper story and mixed with a 
low-figrade syrup while passing through a conveyor to 
the^w sugar mixer The magma of raw sugar and 
ayrfib l8 fed from the mixing tank containing revolv 
ingfarms Into centrifugal machines which purge the 
syifilp from the sugar In a few minutes Water 
spi|nkled on effects the final washing giving a sugar 
of lilgh purity and a low syrup This sugar Is dls 
solfed in a round melting tank with revolving arms 
tnfi hot water to a density of about 30 Beaumfi 
pifpQped Into blowups treated with a very Bmall 
amount of acid calcium phosphate and made sllghtlv 
allsillue with milk o< lime Such a solution would 
boll at about 317 5 deg F and Its temperature Is 
ngKt raised to something under 200 deg F whereby 
t^caletc phosphate Is precipitated entangling the 
igMpended Impurities and also removing possibly by 
pyecIpUatlon some of the coloring matter The lime 
tes the effect of precipitating some of the gums and 
ffie heat at the relatively slight alkalinity preolpl 
fates most of the albuminoids This proceen Is appll 
cable to cane or beet sugar or to a mixture but in 
defecating beot sugar nkme It is eomotlmes customary 
to add a few tenths of a per cent of caustir lime pro 
oipltattng this with carbon dioxide which preolpl 
tales suspended matters and largely removes the 
color In either case the solution must bo meohan 
Ically filtered This Is commonly done through cot 
ton twill bags Inclosed In woven sheaths Those are 
called Taylor filters In the case of beet solutions the 
filter press is soraeltmes used but this Is not appll 
cable to cane sugars which are gummy and sticky and 
clot tbe filter press Beet sugar solutions are some- 
times treated with sulphur dioxide after this pre¬ 
liminary alkaline dofecatlon and again filtered In 
preues In a very faintly alkaline or neutral con 
dltlOD The filter bags after b^uomlng nearly ex 
hanated are allowed to drain during several hours 
are washed with hot water several times allowing 
to drain between times and are removed from the 
closed iron tanks in which they hang for washing 
They are turned Innlde out and rinsed in several 
waters passing through wringers between them The 
muddy water thus obtained still contains some sugar 
and is pumped through filter presses the sugar of 
the clear filtrate being reenvored The press cake 
containing very little sugar Is discarded 

The clarified solutions arc next filtered through 
bone-black contained in cylindrical filters or cis¬ 
terns Tho liquor gives up the greater part of its 
color and a loss per rent of Its ash and organic Im 
purities to the bone black and Is collected In storage 
tanks according to color and purltv Lower grade so¬ 
lutions of greater color follow the washed sugar so¬ 
lution on tbe char so that the lant filtrate from the 
char Is pretty dark In color and much lower In 
purity 

Tbe ebar filtered liquors pass to the vacuum pan 
bolding about 1000 to 2 000 cubic feet where It Is 


A CrapHloal Solution of tKo Quadratic 
Equation* 

By Ar.antTLH DxxnBir 

Prof Carl Runge of Gdttingen among other appUca 
tiouB of graphical methods, meptlons a very Interest 
lug solotlon of the qumdratto equation Prof Runge it 
Will be remembered was Kaiser Wilhelm Kxehange 
Professor at Columbia University during the past year 

Pinrt oonstder the following graphical calculation 
for determining a line whUh shall represent the 
ralne of /(«)«= a*-f a,« + for some particular 

vaitie dm, a 

Lay off ABxxa^ ftC perpendlcatar to AB and equa> 
to CD perpendicttlar to BV and equal to o*. Now 
make equal to the onk of measure, EF perpendlcu 
l|ar to t}B and aoual to the value of x for which wn 
wiito COShPlito tbs iralne of /C«^) Draw OB per 
poadicolar to DF Xff la the linear representation of 
Hm) litkeh # eqnaH 

It is okvtoaa tkat the trianglui of the figura are 
BltoUkt ^ hate 


bollad to grain and concentrated to a low water 
contoat. 

This magma Is dropped Into the mixers or crystal 
Users from which It passes to tho centrifugsl ma- 
ohlnefi, where it Is purged and washed with a spray 
of clear water sotnetlmes followed by a spray of blue 
water formerly colored by ultramarine which of late 
years has been replaced by harmless aniline colors 
prescribed by the government since the pure food 
law put Its ban on ultramarine as a mineral sub¬ 
stance not to bo allowed In sugar products The 
syrups can again bo boiled In the vacuum pan to pro¬ 
duce granulated sugar and when the impurities and 
color accumulate enough the syrups are used for yol 
low sugars 

The moist sugar from the centrifugal machines 
containing a smalt per cent of water is passed through 
nearly horlxontol revolving drums containing longl 
tudinal shelves projecting inward which have the of 
fi-ct of picking up the sugar and sprinkling It 
ihruugb tbe current of warm air whbh Is drawn 
through the opposite direction 

The sugar thus dried next psasee through revolv 
Ing screens which separate It Into different grades 
awordlng to the sUc of the crystals giving rise to 
granulated sugar to he bagged or barreled 

In making cube sugar some of this moist granu 
lated sugar from the centrifugal Is pressed Into 
cubical blocks by an ingenious machine and gently 
dried in ovens during a few hours Cut cube sugar 
was originally made by draining tbe magma or 
botletl mass of sugar in conical molds for about two 
weeks with occasional washing by means of pure 
sugar solution sawing the dried tones Into disks and 
cutting these otross into cubes A modified process 
of this kind Is In use in Europe and to some extent 
in this country In which the conical molds arc sup 
planted by rectangular frames which are purged In 
centrifugal machines In minutes instead of weeks 

Yellow sugars are made from low testing syrups 
which are boiled in a vacuum pan and contain smaller 
softer crystals than higher grades of sugar with ton 
slderahle amounts of adherent mother liquor 

To return to the bone-black this Is washed down 
by hot water after the last sugar solution sinks be 
low Its surface and Is thus freed from the sugar Cer 
tain mixing of tbe water with the sugar solution is 
Inevitable giving rise to a zone of auect wat< r As 
the water begins limmodlBtely to dissolve the linpurl 
ties whlfh the char had Just absorbed from the Im 
pure sugar solution passed through It this swei t 
water contains Impurities along with the sugar and 
hag to l>e separated from the main filtrate and treated 
by Itself The sugar washes out faster than tho Im 
purities however and when most of the sugar has 
been removed tho stream of outgoing water Is turned 
to the sewer and continued until the char Is pretty 
nearly free of what water can remove Tho bone 
black is then drained emptied from the filter by 
gravity upon a dryer on tho floor beneath through 
which It passes to the kilns These are furnaces pro 
vided with Internal iron pipes through whUh tho 
char passes By proper regulation of the flow of the 
char through these retorts Its tomperaluro Is kept at 
a point which subjects the inipurltlcfl still remaining 
In It to deatructlvo dtstlllatlon Moisture ammonia 
carbon dioxide and other gases are given off some 
of which are highly Infiammable leaving In the char a 
small residual amount of carbon The char after 
<oolIng Is then ready foi use again and this entire 
eyrie of operations Is repeated 

When tbe carbon accuniulateH to such an extent as 
to choke tlm pores of the bone black the decolorizing 
power of tbe char diminishes so that finally It must 
be discarded Of late years this trouble baa been 
obviated by the Introduction of the Wolnrlch system 
of de carhunlxatlon In whitb the char Is passed 


X = BJS: a, 

Roraemberlng that Df U tho unit tnlB givee 
and from this we have 
BO := fl -h t 
BO Dh^BB X 



leaking tbe proper subatttutioa this gives 
Si: 0 , -f OtC* and from tbli we have 
iuar= at + =» f («) 


through a roastdr very muoh like the granulator be¬ 
fore described and heated on the outside by direct fire 
to a suitable temperature Tbe air admitted suffices 
to bum off the impuritlea without attacking the oar 
bon of tho char Itself In any marked degree By this 
means char can bo kept at a high point of efficient y 
for a considerably longer time 

The largo amount of heat passing away* from the 
(har filters In the hot wash water Is rocovored by pass 
ing this water through tubulated heat economizers 
in which the Incoming tUy watrr passes In the oppo¬ 
site direction absorbing the hfat of the outgoing 
water 

Water for sugar refining should bo as soft as possl 
bio and as free from sulphates Iron color and sub 
liendod matter as can be 

The BW< et waters from the rhar are evaporated In 
multiple effeit evaporators and usnnlly mixed with 
other low grade solutions 

Fuel Is an Important matter In sugar refining 
largo quantities being used to generate steam for 
power purposes evaporation and htatlng 1 his In 
largo part explains why sugar Is not refined where 
the raw product Is made tho fuel cost being pro¬ 
hibitive 

The laboratory organization lu a sugar rtfinery Is 
a matter of great iTuportance It 1 h the Inhoratory a 
function to ktep track of tho quullty not only of the 
raw and finished material but also of th( material In 
process of refining not only to aliow the efflrieiuy of 
ea(h process but to enable tho most*< conomleal and 
expedient combination of tbe various liquors syrups 
and other solutions throughout tho process of refining 
so as to prevent unmeessarv work and to Indicate 
tho most udvlsablo method of handling All raw 
sugars have to bo nnalyVed In eonslderahle detail a 
< lose watrh kf pt on fuel variations In the wator 
supply must be noted finished products must be kept 
up to the mark and waste prodiu ts must be care¬ 
fully cheriiod up to avoid excessive loss New 
proi 08804^ have to be devlsul to meet varying con 
dltlon and cxpi rlmental w )rk must always he pur 
sued to keep up with the latest Improvunonts and 
diBtoverles in tho art 

The routine must go on day and night without 
(cssatlon and all chemitals apparatUH and other ap 
pllances must be properly standardized and those 
standards malnfafned Analyticnl pro<e8KCH have to 
bo Investigated and tests devlped for new needs 
many materials entering Into urp m a large factory 
have also to be subjected to (Kfoalonal t<»sta or 
analyses and competent advice has to bo given as to 
the desirability of new methods or processes sug 
gcHted from whatever source 

All this calls for an elaborate competent and 
smooth running chemlfiil organization The routine 
tests prirulpally of purities are <onducted by young 
men csrefully trained In this work and provided 
with every possible fatlllty for Its accurate and 
Rpeedy iccompllHhment In tho laboratory many teats 
are made on char samples and wash water dally all 
raw materials and i^aste products all miscellaneous 
sugar samples ns those Involved In stork taking and 
so on 

The laboratorv also keeps rareful statiBtleal 
records of all Its various work and compiles elaborate 
montlilv and yt arlv stHteraents covering all these 
tests Tho laboratory shoiild be provided further 
with a good general ehemlcal library ami ample files 
of sugar journals as well as those of more general 
nature A good laboratory should lead the work of 
the bouse rather than follow It by showing the way 
over dlflieultles that are from time to time bound to 
spring up by Inventing and «IatK>ratlng new pro¬ 
cesses of more etionomlcal work bv keeping In touch 
with tho outside world and In general by assisting a 
smooth running of the entire enterprise 


If the value of X hod been so < hosen that the point 
H had fallen at A we should evidently have had a 
value of X sailsfying the equation f{x)—{) This 
redmea the aolutlon of tho quadratic to the problem 
of constructing a right triangle on AD as hypotenuse 
with the vertex of the right angle on BC 
The next figure shows the application of this 
method to the equation 2 b -1-2a** = 0 
BF and BF are respectively the roots and 
DB being tho unit 

The variations of tho figure ntstiUlng from changes 
In the signs of the toefflclenU pn scut no difficulty 
An A((Ount of the literature on the subject ran h« 
found In Kneyklopfidle der MathomatUchen Wissen 
H(hafton 


8hoe*ftole Drcising-Mlx over a slow fire 6 000 to 10 
000 parts of linseed oil 30 parts aiwrmmetl 15 parts of 
caroslne dO parts of resin and 30 parts of turpentlna 
apply the mixture warm to the soles of tbe shoes and 
the seams rub off with a rag and dry at the glove 
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limli 10^ iPEI 


SCIENTIFIC AMERICAN SUPPLEMENT Ha, iMf 

How Exporters SKould PacK 

Suggestions from United States Consuls and Foreign Business Men 


TfjK Qureati of Mapufaciuren of the Department of 
Commerce and Labor haa In touree of preparation and 
almost ready for the preea a monograph on Packing 
for Export which from the viewpoint of the exporter 
whether he be shipper of manufactured articles or of 
natural produttu Ih one of the most important publi 


What Is good packing for shipments to one coun 
try may bo bad packing for another * 

The volume therefore comprises lettsrs from eonsu 
lar officers Including criticisms and advice In the 
effort to help the American exporter 
The matter In the following and the accompany 


The govemment bulletin treats st lengtt 
various msthods of transportation* rail water 
water pack anUnals and man carriers and Ihe 
packing demanded In each Instance It a]So 
the climatic conditions port condition^* di 
pilfering consular regulations marking of ship] 




KbU eillPMKKT OF PATER AMI BIC AN COTTON PBOPKttLY PAOKKO FOB EXPORT 


cations over Issued for it marks the Inauguration of 
a new propaganda the preachment of tho gospel of 
good packing nut fiom the standpoint of the shipper 
but from that of the consignee t>ased on the con 
slgnees knowledge of all the conditions at bis end of 
tho lino which will affect the goods or the materials 
In which they may bo packed The purpose of the 
monograph will Iw to tell the shipper just how the 
consignee wishes the goods packed Tho consignee 
from his exporionce knows what style of pocking will 


lag Illustrations are extracts from the proposed 
publication 

It Is said that flagrant coses of defetilve packing 
due to the Igimrance by Americans of business methods 
abroad and to the dependence of exjwrtors on their 
own Judgment In such matters have undoubtedly re 
Rultid In loss of foreign trade In many instances No 
doubt tho American manufacturer falls to realize that 
while he may sometimes save a few dollars at this end 
on a shipment the buyer In foreign markets by rea 


and difficulties arising frmn the use of second hand 
containers bearing old marks 

In Ireland certain shipments of American cotton 
seed meal were received In bags which bore tags show 
Ing a guarantee below that called for In the contract 
Evidently the bugs had been previously used for do¬ 
mestic shipments In America and when refilled the 
tags had not been removed Although the meal held 
up In analysts to contract quality the tags were a 
snune of annoyance to the Irish importer since many 



tOTTON ClvOTH BALB WITH INAPSqUATE WEAPPES 



HUUHWtJ CASES STUAFPLU WITH STEEL BANDS CLOTH CUT UV HTVfL BANDS 


HOW EXPORTERS SHOULD PACK 


stand the handling the goods must receive before 
reaching his partUnlur point Ho knows also the 
packing that will nut roath his market In good con 
dltlog 

As liftr A U Baldwin ( hl^f of Bureau of Manufac¬ 
turers says In his letter submlttiDg the monograph to 
the secretary 


son of lack of facilities to replace broken parts readily 
and cheaply often haa to pay out five or ten times 
what would have been the original cost In this coun 
try or failing to be able to dupUoatoi there fa loss of 
time and Interest on the valne of the shipment for 
several mouths until parts can be brought from this 
country ** 


of hla opstomers complained about them and he was 
obliged at much expense to have tested samples from 
each lot sold to show his buyer that tbe meat rap 
higher in analysis than tbs tags Indldated. No Amsri- 
can cottonseed meal shonld be exported in bdgs tbat 
hfiTS bML previously used for such shipments.** 

The packing of niachitt«7i always ag Important and 
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SOENTIFK: ABHSRICAN supplement No. 1849 



'« dtflottlt problMD li dl«euM»d at iMssth In 
mrrahenilTa article prepared for aa 

{ hr an e&fltteer oorreepondent and transmitted 
ul Benjamin V Chase of Leeds 

slblllty for poor paoUng la not always 
py determined as where the manufacturer ex 
jlreotly for If he ships through an export agent 
'ttlaslon house one party may soek to shift the 
pthillty to the other Along this line Consul 
William H MIohael of Calcutta (for many 
Shief Clerk of the State Department at Wash 
writes 

goods were paoked poorly for foreign trade 
the manufacturers packed at the factory for 
pent to their export agonta In New York or other 
and the export agents Instead of repacking 
forwarded the goods In the original cases 
Whip the original cases wore strong enough and en 
tlra|| suitable for transportation from the factory 
to tlj^ shipping port, the packing was utterly unsulted 
to Ae long and severe strain of transit from point 
of sllpmeot to Tndla 

I'tlOQuently much expense can be saved for freight 
Ini^y properly proportioning the packages This Is 
wej lIluBtrated by Commerdal Agrat W A Graham 
Gl^k of Honduras who tells how a mule can carry 
16(^r 260 pounds according *to the size of the package 
Hataays 

should be noted that If a package weighs aa 
mlkb as 150 pounds a mule can carry only one and 
asdthls rests on his backbone he cannot carry much 
ab|ve this weight but he can carry two 125 pound 
pS|kages strapped one on each side 
The Information from cnnsula IncIudBs reports from 
tHo consuls In Canada three consuls In Mexko one 
ognsul each In Central America CTosta Rica and 
<^atemala two in Honduras and so on throughout 
tfce world 


The deflalte character of the instructions Is Ulus 
trated In the report by Consul William W Canada 
Of Vera Crus who says 

Apparently the campaign Inaugurated against 
faulty packing of morchandlse coming from the 
United States has borne fruit and Us good effects 
are being scon In this port Recently there arrived 
In V( ra Crus a shipment of 180 kegs of railroad spikes 
from Pittsburg and of this entire lot only two kegs 
were In bad condition though their contents were not 
lost This shipment was put up In first clans order as 
all kegs wrre hooped with Iron and a piece of batten 
was Itted Into the tops and bottoms securely nailed 
and then a plwe of strap Iron was nailed over these 
and down the sides of the package 

Many Ico-creara freezers have been recelvtd re 
(ently at this port and the methods of packing them 
should Iw changed to prevent damage This class of 
merchandise should he crated In such a manner that 
there will be no projections outside the crate The 
articles Inside ought to be secure and Immovable All 
detachable parts such as constitute movable mech 
anlsm should bo secured firmly bv wiring The crates 


In addition to botng well and etrongly madep ahooM 
be ftrapped and wired on the enda" 

Oonsol General Thomas Ewing Dabney of San Sal 
vador aaya 

*Tx>oal agents of typewriters have requested that 
machines he packed in double boxee—one box within 



OAsa BXAstiro too many marks 



WELlyMADC BOX I INFl WITH TIN AND CIOTII 


the other—with straw between This will avoid tholr 
breaking looeo In the cases and being smashed by 
rough handling 

Consul Philip B Holland of Puerto Plata Domln 
lean Republic says 

Shippers of tallow should perforate the barrels 
and recork the holes to avoid leakage By doing this 
heavy duty would be saved the Importer as water 
tight barrels pay a duly of |1 60 to |3 each regardless 
of the fact that they are mere covet lugs 
Commordal AguU Jolin M luintr of Argentina 
and Paraguay says 

It Is preferable to marl pa( kag h on four Bldta 
as then a maik will always U In sight On delicate 
ware the word fragile Is suggested as being better 
than any other as U means the same In a number of 
languagoB Stencil marking Is bf^tler than hand 
marking wltli a brush Care should be lak n tliat 
the mark Is distinct before shipping as ] ackagt s rub 
logether In a ships hold and marks are liable to be 
I rased or rendered Indistinct 
tonsul General Maxwell Blake of Polombia says 
Hacienda proprietors In this country tonsult each 
other and manifest a great curiosity with rtferenen 
to the delivery as to the Buicesaful opcrallon of each 
others new macblneiy purchased abroad A reputa 
tloD for unsafe packing la always sufiklcnt to prevent 
the repetition of such an experience however satis 
factory a shipment might otherwise be 
As to the This si le up \^ith care sign so com 
mouly used In this country Consul General V rank 
H Mason writing from Paris says 

1 lie first general mistake of many American slilp 
pers la to psik maihiuory furniture automohlles etc 
bo that tliL goods rest on the bottom of the rase and 
they are reasonably •laff bo long ns the case is kept 
In an upright position Tb y mark Iho top of tho 
case This Bide tip and take th< hance that It will 
be kept so But in unloading from cars drays and 
lighU rs «u( h ubes ai c fi t luentlv rollc I over and ovei 
In tho hold of tho vobbcI they ar parked so as to 
sernre tho greatest economy of spaxo resting on tho 
side or end or tvon bottom upward At some Fur) 
Iiean ports steam or electric cranes are used which 
lift the goods out if the hill Hwliig lh<ra around and 
land them more or Iphb genth n tin Irnk At other 
plac H the uifrchandisp haa to be holnt d on tlio dttk 
by the vessels winch and then Blirt down a It ng st p 
slidH to tho dock striking the bottom with a shock 
that frequently breal s packagiB aud glvin a s rlous 
shaking up to the contentR 

In many of the reports from the consular offi rs 
In huropt we fint! (mplalnt as to the pi king of 
otton and Boine point o it rrniH In tho pa king of 
appli B and other fresh fruits dry fruits laid shoe 
blatklng and other •ommolltlpB of various kinds 
( onsul IlufuH 1 lorn In K of I llnbngh si nds an ix 
tended report Including sporlflc diroitlons f )r th 
ihipment of a liflt (f over 100 artl le cornpri bending 
almost all kinds of murchandlsi^ and presenting tho 
Scotch Idea of the req ilrementn of the trade with 
great parth ularlty 



roqttT »A0XkD 


aoiEjTiAJr umux naieHT CABam 


HOW BXPQRTaBS SBOOU> PACK 


OU> irtOUB BABItBLS l» WlUOn IKON rjrUHOK UA>e BKKM PAt K.U 
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SCIENTIFIC Aim^CAit 


There U herdly a foreign point of the globe from 
Canada to Soaih Africa ttao Society lalandt, Australia, 
India or Asiatic Turkey that Is not reported In the 
proposed pubUcatlon 

The IlluBtratlons we have given are moat Inter 
eating and graphltally prceent bad as well as good 
packing some dis'intmua nsuits of bad packing and 
sundry of tbo freight cariltrs mot with In soma of 
the corners of thq world 

The Bolivian Indian freighter is of special interest 
(oDinunial Af,fnt W A Graham Clark of Bolivia 
says of him 



‘illtMIH) IKlM^OUCVn WCKHII N TAU 

llic Indian himself can carry heavy loads Ho 
always cairles everything on his back novoi nn his 
head or In hla bands It is e iirloua to seo him loading 
He kneels with his buik to the load throws around 
It two or thru e oils of a ropo whhh he knots across 
hU chest and then bending over on his face ho 
sUggers to his fcit and moves off with a load that 
two men can hardly lift from tho ground with their 
hands 

Of the llamas shown In auolher Illustration It Is 
said that while they arc slow In th< li movements and 
weak cairNlng only about 100 pounds each they aro 
prired is he asts of burden in the mountainous see 
lions be ause ihty for ige for themselves and are 
not affect d by the highest aitltudoa 
The bulletin being a (ovcinmcnt publication nat 
urallv refrains from any official Indorsement of put 
ciitcd devices It is tvUlent hcjwcver that with the 
Inic rc st that must develop in effective packing a field 
is afforded for the ejcfrelsc eef Invention In the product 
of some sttndare! package adapted to the conditions 
and supplying the requisite features demanded by 



mgtloAlIy with A MPi 

made In a uniform air eurraut mid Afoo In ▼arUbta 
winds at the top of tlw BUM Tower n wm found 
that the gyroacopo with ito plvotod frame tended to 
acquire an oacillatory morament this waa oreroome 
by the use of damping plai^ Immaraed in water 
This dlflVcuIty waa not experienced when the ap* 
paratus was applied to glldera 12 equare metara In 
area, the planea tbomselrea being sufflclent to damp 
the oscillations This gyroscopic goremor sucoow- 
fully compensated for disturbances of balance due to 
cBstributlon ^ load and to variable winds and waa 


of rnniH# i&iita Wur iuHa didMMiL 

iwMg nqh 

aAd aOclnat peodneo ontfoiiA 

The ooooantyatiow id the mH dohidbn haa $ 
feet on the amount ^ aetM, In ereyy dad* 
deflttlte oonceptrsUoa produdng tN most dsli 
efleot Tba oompoaitfon ofvtbo A1 baa Httle 
foot on the dagroo of oorroafon Qrsaslnf ffte 
with vaseline dooreased the tendency to 
diminish the corrosion the authora propoao 
A1 should either be lew severely eo1d*worked 
it should be subsequently annealed at 400 to 46i 




LLAMAS USBU> AS FAC R AXIMALS 


% 

» 


afterward used wUh advantage In a motor-driven 
ucioplano Rotation was first obtained by means of 
fiexlblu tiaubmisslon and friction gooring at present 
tlie driving power la obtained froth a small fan eg 
posed to the draught from the propeller 

Corrosion of AlumknLum 

Mfsshs E Hiyn and O Bauke, of the Koenlgl 
Materia Ipu ref ungsamt have made some Investiga¬ 
tions on the decay of ahirolntum About fifty sam¬ 
ples of A1 In tho form of sheet and various utensils 
have been tested In water and various solutions of 
salts with a view to elucidating the cause of cor 
roslon of and tho nature of the accompanying of 
floreseemt growth on aluminium cooking utensils 
The results show that A1 may be sublect to two 
kinds of decay (a) uniform attack of the whole aur 
t&LO owing to conversion of Al Into hydrated oxide 
and (b) local attack accompanied by sealing and the 
fornmilon of a comparatively small amount of alum 
Inliim hydroxide results In considerable detay Ex 
poBure of sheet Al to the atmosphere alone or air 
free water alone results in no corrosion tho slmul 
tancouB prcsouce of water and air being ncccsHary as 


C to reduce Its hardness, but at the same time poln| 
out that this reduces the mechanical strengh of th^ 
material. 



Bxilldlng Materials and Nolea 

A Okuman scientist named Nusshaum has for a 
long time been studying the question of the suppres¬ 
sion of noise In dwelling bouses He has experl 
mented both in the laboratory and In private houses 
One point he has ascertained is that the more solid 
and tough and strong the building material Is tbs 
more quickly and loudly U conveys sound and Its 
conductivity can best be tested by strokes with a 
piece of metal The higher the tone the greater tbs 
conductivity 

Nusebaum has made many experiments with par 
titlon walls He has found that those of tiles and 
cement transmit sound most and those of solid clay 
least Between the two comes the wall of ordinary 
bricky and the more the brick Is burned the more 
noise U transmits A quickly hardening lime mortar 
is to be preferred to a clay mortar One axpeiiraent 
showed that when a floor was covered with sand and 
cork mats spread over It hardly any noise penetrated 
to the room below but that when the cork mats were 
Joined together by any material underneath noises 
were at once perceptible 

To the question How are the sounds of the piano 
or the violin In the neighboring apartments to be ey 
eluded? Nuasbaum has returned the suggestion that 
the ceilings be treated as he successfully treated his 
telephone cell namely to line them with a layer of 
sine or lead 


siohlM MIA IK HAS IROW rSKFAUSU FOB TEARSPOBTATTON %t PACK ATflMALS 

HOW bXlK)RTER8 8HOU1 P PACK 


rrjati> at Or points rkronj,lioiit the world to whlth 
uiir pi u ItH tu tlnd t tu Ir wh> 

G>'roacop«n for Stnbillvlng Arroplanws 

In i papt I Py < i tnlvlllp in the Tomplca /J<ndMS 
Rome valiiauh Infonnitlon is luntalnen on the use of 
g>roacopi8 as a mean of Palanrlng a* roplanes The 
gvrusuiHH tiaid weighed iilHiut Hv( kilogrammes and 
rototoU ai (i OUO muoIuUous pir minute The gyro- 
static action was used to cause rudders to work auto¬ 


1« the caM with Iron Tho hardness ol the metal de> 
termlnes to a large extent the nature of the oor 
rosin soft Al Is usually attacked uniformly but 
hsrd-^trawn At blisters and exIoUhtes In lines agreeing 
w4th tho direction of rolling the pressing from s 
circular sheet resulting in these lines being straight 
on the bottom and cunrlUnoar on the sfakw of a 
pressed cylindrical vessel The harder the Al the 
more liable It is to lotal attack and anheaUng at 450 
deg 0 entirely removes this tendsney, the oorrosloa 


New Zeeland s Sulphur Island 
Orb of the most extraordinary islands In the world 
lies in the Bay of Plenty New Zealand It Is called 
White Island and oonststs mainly of sulphur mixed 
with gypsum and a few other minerals Over the 
island which Is about three mllea In droumforsnee, 
and rises between 806 aud 900 fost above the sea, 
there continually floats an immense cloud of vapor 
attaining on elevation of 10 000 feet 
In the center is a boUlng lake of add-oharged 
water covering fifty acres and surrounded with blow 
holes from which steam snd lulpburous tomes are 
emitted 4rltib great force and noise With <J«re ■ 
boat can be navigated on the lake. The sulphur from 
White Island la very pure, but little effort baa yet 
been made to prooure it syatethatloaUy 

Tho Alpo Coytd ffun tho ItalHrays 
BaemBsaa In Xurlck report after careful 
tlon that sufllole&t electric power omild be darefopod 
from the waterfaBe of the Alps to run hU the toUltoyi 
of Swltserland. There would be BtUe or bo rSdao^ 
of cost it is Mttd but tbe time may opme when the 
change from efoam to electricity may be dSBltahKa 
because Bwltaerlapd has to Hnport all the ooa! 


Tram twonty-one waterfalls, some of whtoi iig 
ready parUitiy dtllised for Industrial purpoheC 
horseiK>wer oould be developed but only ediOOb hotoe^ 
power would be rdiulred to replufop tl^ 
now need on the ralhroedg. 
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sasmTO mmcm ssmxmm No. 
Radiant £ner|(x and Matter—r 

J J TKomaon*s Roxal InatltujUon LecUires 



oourw of lectarea at tbo Royal IntUtuUon 
Prof Sir J J Thornton of Cambridfo hat 
the lubjoot of “Radiant Energy and Matter 
Donclng Mt flrtt lecture Sir J J Thomion 
tt be thouaht no apology was needed for hit 
of a tubject, tlnce as he was Informed by 
Sir Dewar the >aat set at tho Royal Instltu 

Mootgon the subject of radiation were delivered by 
Pr<m' Tyndallf and formed tho basis of hit book on 
* H s|it p t Heat and Light 

'HI every Inhabitant of the tolar tystem whether 
of 4e earth or of Mart the question he continued 
wasfone of vital importance The planoti did not 
ItVSjkon their own resources of energy but were de* 
pettleiit from day to day almost from minute to min 
ntagtfbn the supplies received from the sun The solar 
syi^m In short was equivalent to a system of power 
dlpfributlon on an enormous scale Tho power house 
the sun and the method of distribution was 
^tlcilly one of wireless telegraphy since there was 
reason to believe that radiant energy traveled 
bugh the ether In a form mechanically equivalent 
^electrlo waves Tho power expended In various 
|rs on the earth was practically wholly received 
the sun Thus the energy avallaulo In (oal was 
uaHy solar eneigy transformed Into the energy of 
steal separation Water XMwers again were dn 
adent on tho raising of the water to a high level by 
iat received from the sun The magnitude of the 
fifiergy thus sent us from that body was far larger 
t^an moat people realized Actual measurement showed 
0iat shining In a clear sky the sun transmitted to 
the earth energy at tho rate of 7 000 horse power per 
acre 

At present this energy was practically all wasted 
being expended for the most part merely In 
making tho earth a little warmer than It otherwiao 
would be and this effect was most pronounced In 
regions where any addition to the temperature might 
well he dispensed with If wo knew how to harness 
this energy we could obtain from it all the power 
necessary to run the works of the world Various at 
tempts had Indeed been made to do this and at 
the late meeting of the British Association at Shef 
field Mr Fessenden had doucrlbed an Ingtallation 
than In course of construe tlon in one of the bottci 
States of the Union In this Instant c It was proposed 
to use low pressure steam turbines and It was claimed 
that the cost of the energy thus obtained would be 
less than half that of the chca(>eBt hitherto available 
However this might be there was here the speaker 
continued a great resource for us to fall hack upon 
when coal became scarce and dear and the water 
powers available had all been taken up 

In the present course of lectures ho proposed ho 
went on to discuss the manner In whUh radiant 
energy was propagated and how the Intensity of 
radiation depended upon the temperature of tho bnly 
from which It came On this afternoon ht would he 
said confine hU discourse to questions concerning the 
total amount of energy coming out of a radiating body 
at various temperatures and would reserve for the 
next lecture questions as to the distribution of the 
energy In tho spectrum according to the color of the 
light For tho study of radiant energy it was neces 
■ary to have other means of measurpmcnl than the 
eye Bodies gave out radiant energy at all tempera 
lures above the absolute sero but this energy did not 
affect the eye unless the temi)erBture of the emltllng 
body waa 500 deg P to 600 deg F at least Fven 
then by far the larger proportion of tho total energy 
existed In a form which did not affect the oyo and 
would not be perceived were no other means of detoc 
tlon available Even In the case of the sun threo 
fifths of tho energy we received from this body pro¬ 
duced no Impression on the eye Were however tho 
temperature of the sun donhlod only about one fifth 
ot the tot|U energy would escape perception as light 
While If the son were still hotter practically tho 
wlmte of the energy would he received In a visible 
form * yrith the temperatures actually at our disposal 
we jiatl megns of Invoetlgatlon which would serve 
where opUcal methods were not available and these 
atmoet all depended upta the conversion of radiant 
energy tnto l^at 

^|e term ^^radtant heat was sometimes used but 
wgg rather a mjenomer since the energy In question 
did not heeome heat, as we new understood tho term 
Uff It W1 upoh, aed was absorbed by some body It 
he better indeed* to caM this “radiant heat” 
pieetnettp M ihfere was every reaeon to believe that 
wn« eeilMitto^ aa eleetrteal phenomenon 

The ksW ef |fir f J lio»soo*s i«te« W 

krern fagtafS rta d. 


In measuring the amount of radiant energy the radio* 
tlon was absorbed and transformed Into heat 
A very delicate Instrument for measuring heat radia¬ 
tion was the bolometer which consisted simply o' n 
strip of platinum on which the radiation was allowed 
to fall heating tho strip and changing Its resistance 
Our means of measuring electrical resistance were 
tho apoaker said so delicate that temperature changes 
almost Inconceivably small could thus be detected 
With this Instrument Langley had made his discov 
erles on the amount of heat the earth received from 
the sun The bolometer was followed by the radio 
mirrometer of Prof Boys This conslRted of a small 
thermopile (see Fig 1) formed out of a rod of bismuth 
and another of antimony suspended from a quartz 
fiber as Indicated On heating the Junction a current 
traversed the wires which completed the circuit This 
(ircuit lay between the poles of a magnet and the 
wires tended when the current passed to sot them 
selves square with the lines of magnetic force With 
this instrument it was possible to measure the radia 
tlon received from a candle a ihlle away Even this 
Instrument was the speaker added surpassed In dell 
cacy by the radiometer of Prof Nicols which waa 
an adaptation of tho well known radiometer of Crookes 
With this Inatnimtnt Prof Nhols had been able to 
measuie tho heat received from the stars 
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dered phosphorescent to the spectrum of an arc lamp 
the lecturer showed that the portion which oaught the 
Infrared rays became quite black SlmllarlrN If a 
sheet of ebonlto wore placed between tho prpSbihoi 
escent sheet and thp light of an an lamp the ^gys 
which got through this opaiiue shut again cxtfq 
gulshed the phosphoreacouec and n slinllar effect wafi 
shown to be produced by tho radiation which tra 
versed a solution of Iodine In bisulphide of carbon 
Methods of detoctlon based on these phenomena were 
Sir Joseph continued available with radiation of a 
certain kind but for most purposes It was necessary 
to fall back on tho methods already moulloned In 
which tho radiation was absorbed and transformed 
into heat 

A vital question he proceeded was the relation be 
tween the temperature of a body and the total amount 
of radiation given out by it Newton thought that the 
amount of energy radiated from a body was propor 
tlonal 1o tho dlfforcncc Ik tween the temperature of the 
body and that of Its surroundings This was true for 
small tomporature dlfTwrencps whatever tho true law 
of radiation hut It did not give us much help when 
dealing with widely different temperatures Appljlng 
\owton a law 'Watson bud estimated the temperature 
of the sun as 7 000 000 dc g C which was about 1 000 
times Its propc^r value The true law connecting radia 
tlon with temperature had been known for several 
years and Its discovery originated in some expert 
incuts by Tyndall who measured the radiation from 
a piece of pl'itlnum at different temperatures Thus 
at 1 200 deg C he found that the amount of radiation 
was 11 7 times as much as at ^deg C Taking thoao 
figures Stefan tried to find a relation between the 
two absolute tempc ratures and the amount of tho 
1 idlalUin emitted In the flist cahe the absolute tern 
pc:rature was 1173 deg and In tho second 798 dog F 


1 hen HU fan found that the ratio 




was about 


I Ik 1 I ri)f Bovs Itncll im ler roiiHlRttng of a sninll < Ircult 
aUHfHiidiHl tttwion til p>le (N S » f n muko t u 1 < ra 
prluluH n thPimotocipk Klc - Hie ICiy l\iomet r 
The! rays of light nr 1 h at radiation ent r the in^tni 
tnmt ahtng the dotltd linen from the right strlk the 
minor M and are r liettod to the focu* nt C wh le 
they fnll nicn n thcrmoidl riiU l« une< t d t> « 
gHUnnoiucH r thf nit etUMi of which IndlcwtcR th t m 
p^rature of th theimopllo nnd hm of tin » uree 
The eyt piece > umd f r wlichlli g th Instrument on 
tho source where Icmperatnro is to t e lu sMur d 

For fats experiment this afternoon the lecturer 
proceeded he would use a F6ry pyronmter of the con 
structlon shown lu section In Tig 2 The radiant 
energy entered at the right and falling on the con 
cave mhror M was reflected on to a little thennopUo 
at C This was connected up to some form of eunent 
measurer In tho Industrial use of the Instrununt this 
was an ammeter graduated to give temperature read 
logs direct Though primarily Intended for meus 
urlng furnace temperature s tho instrument could also 
bo applied to measure the amount of radiation from 
much colder bodies but then more delUate means of 
detecting the current generated were required and he 
would himself therefore make use of a galvanometer 
suspended from the roof of the building so as to be 
less liable to vibration 

Before making use of this Instrument however he 
would he proceeded show another method of detect 
ing radiation which did not affect the eye This was 
due to the elder Bcicquerel who found that If a phos 
phoresoent body such as »lnc blende wore rendered 
phosphorescent by exposure to a bright light and then 
afterwards exposed to radiant energy of a different 
kind the part exposed to certain descriptions of 
black light became almost as black as If painted 
with a brush This observation could be used as the 
basts of a method of detecting radiant energy nor 
perceptible by the eye The range of radiation which 
produced the effect was not however very great lying 
Just a UtUe on tho infra-red side 0^ the spectrum 
Ebcpotiiif a plate covered with sine blende and ren- 


cqji il to 117 and this suggcsLcd to him that the 
energy of ladialloo from a body was pioportlunal to 
the fouitb power of tho abholiitn tr'mporaturc Thus 
If the absolule tcnipciaturo were doubled the energy 
ladlaicd out would be lt» times aa gieal 

1 his was 1 rof Thomson continued perhaps tho 
most Imporlant law as to radiant energy yet discov 
cred and It was known as tho fouith power law 
UiIglimliy dlH overed by Stefan as stated It had been 
abunrlantly vtilfled since and It Imd further been 
found to hive a strong basis In the i modynamlcs A 
disLUbsion of this ho would however defer until he 
bad in a subsequent lecture shown tho existence of 
a pressuit duo to radiatmn as this prcbhuro was the 
basis on which B(>It7mRnn and others Imd shown from 
thermod> narnlc c nnsldoratlons that the radiation must 
vary with the fourth power of tho temperUure 

The fourth powei law tlit lecturer ronllnuLd hud 
been extended and idivsicists were able to wi\ not 
merely the rale at which radiation varied with the' 
teinpc ratiire but also the. actual amount of encigy 
omitted by a bod> at any temperature 
Thus according to Kaulhars tho radiation omitted 
per flocond from 1 gqiiarc centime ntoi of the surface 
of a blarkc ntd body was equal to <t ff* whore 
(r=r5r2 > 10 “ ergs and 0 denoted the absolute tern 
perature 

If a body had a tcmperatuic of 1 hoi) dcgic^es tier 
fore it emitted from each square ccntiiuoter of Its siir 
fate 5'i X cigs inr wcond c)r In oilier wordb gave 
out (.nergy at the rate of about 1/Jou hoibc power 
jier square ceni line ter This radiation nonovti canu* 
out from a \ery thin layer AsRumin^ this layer to 
be even as much as l/lOO millimeter thick then a 
cubic centimeter of the surface of a l>ody at 1000 
degrecB transformed energy at the ralo of horse 
power rills which was really an underestimate well 
IlUistratod the 3i>eaker sild the compactness of the 
mochauism by which heat was transformed into radia 
tlon Since llu amount of energy cc inlng out was so 
large it was easy to understand the rapid extinction 
of light from small particles such as sparks 
One \pry intcre.atlng application of the equation just 
given was ho said to tho determination of the tern 
perature of the sun Though somewhat difficult owing 
to the effects of atniospherle absorption it was possible 
to measure the Intensity of tin radiation received from 
each square cenlinieter of (he suns surfuc and from 
this to deduce the tcmiier iture of the 1 ittc r The most 
'icriirale results appeared to make this about b ono de 
grees absolute which was much lower than was at one 
time thought At 6 000 degrees absolute the rate at 
which energy was radiated por square foot of surface 
wag formidable, balug about 16,000 borae-power How 
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thuD did the aun keep on radlallns at thla xitt^ with* 
out getting appreciably colder^ Nowadays we always 
tried to SCO If radloactlviiy would not suffice In such 
cases la the case of the sun the energy could not 
be supplied by radium as the life of the latter was 
too short being qiilt* Inslgnlffiant compared with geo¬ 
logical time In this respect uranium being very 
much longer lived fitted In all right, but It remained 
to be seen whether the posHtsBion of a good supply of 
nranhim would be enough to supply energy at the 
rate requlrfd TJnfortunatoly on making the calcu 
latlon It tiiiiipd out that even If the sun consisted 
wholly (if uranium the rate of energy supply would 


stlU ba lasulBelant Tht sung sortaoe vadlaM 
at the rata of lit X 1<P ergs per second, while nra- 
nlum liberated energy at the rate of 1 erg per second 
per gramme Hence the number of grammes of 
uranium below each square centimeter of the suns 
surface would need to be 12 X 10“ and the whole 
mass below 1 square centimeter of the sun s surfhoe 
was actually nothing like as great Hence It was neo¬ 
cssary to give- up radioactivity as a sufficient source of 
the sun s energy and in consequence almost the only 
hypothesis at present tenable was tbst at first put 
forward by UelmboUs An influx of meteors Into the 
sun had been suggested by some as the source of the 




oolar «nar|f Thd 
Oas* the earth jpilnit Mt, 
umbrella, and ealcttlatlon showed that, U U 
a oormpondlBg proporUon of the aeswnned 
shower, tha number reoclvpd would be enough 
the earth red hot Helmholti bad In 
gested that tha energy was suppUed by 
attraction on itself This hypothesis ImpUod 
sun was shrinking at the rate of about 200 
yoar and with existing means of 
was at present nothing to be said against 
elusion 

(To be continued.) 



Carbureters and Vaporizers* 


An unulytilu at all approaching compIcttruHH of even 
one tenth of the tarburctcra for vaporizing gaeulinu or 
kerosene that are now being manufactured either as 
belonging to a deflnltp machine or being placed on the 
market as an aicoHSory would be a work extending 
to several volumes The fl(ope of this field may bo 
gag(Mi by a glanti at the patents review of the techiil 
cal journals where two or three spoclflcatlonB of 
newly palented designs may be found almost every 
week It Ib therefore not Intended here to deal with 
them fully as regards their michanical arrangement 
but to consider the conditions most favorable for the 
otonomltal and satisfactory prodiutlon of a coinbutitl 
ble fuel and lo trace Its path from the entry Into the 
fioat (hinilxr until It reat lum the combustion 
i huniber 

It may he taken primarily that the use of a Jet of 
whl(h the effectivo level Is regulated by a fioat chain 
ber as originated by Mayhath is atmoHt universally 
adopted in all coses in which gasoline Is the fuel This 
typo 1 h also used to a very largo extent In engines 
using refined and aeuil refined kerosent It Is with do 
vkes of this kind that this article will deal 

It Is a matter for surprise Uiat the uso of such a 
dnllcato and untertain piece of apparatus has not been 
avoldid In fa( t the float chamber has received very 
little atUnllon beyond the arrangement of the balance 
weights or in attempts to dispense with them a1 
together 

The arrangements shown in Figs 1 2 and 3 are 

those most (omrtionly adopted In current practice 
1 Ig 1 Is arranged so as to mlmlt the lightest possible 
working parts and thus minimize the troubles due to 
Inertia when traveling over uneven roads It has the 
further merit that any surplus of gasoline escaping on 
a<iount of vibrations of tha noedle valve causes tlie 
float to proHR moie heavily on the balance weight and 
thus to close the valve mote tightly on Us seat 

The arrangement shown In Fig 2 requires the 
m^edle and its fittings to he somewhat heavier than In 
I Jg 1 since the preseuro due to the weight alone acts 
to keep the valve on Its srat Th< design shown In 
ng 8 has the merit of simplicity and has also tht 
taiiK ud\ iniak'n aa I'll? 1 hut It is oi>en to the ohji{ 



T 

I 1(1 J UlUbCT \h \ I>1 I VAl VF 


tion that fin KUHoiint pipe has to he uncoupled every 
tlmo the float I hamlH I 1 h opoi»ed an occurrence which 
happens not Infncjiunily (BjuLlally with kerosene 
Among ImproMiiu ntB relating to the float chamber 
that known as the ( llh t Sc hN^arz dovid Is one of the 
more Important Ibis (oiitdets of n through connec 
tloA between the mlxtun pipe and the spate above 
the foel pipe In the float ihambtT by means of a 
branch pipe to wlilth Is attached a cock making the 


How THex SHould be Designed 

Dy T A BortHwicK 

(fTettlve area of the through connection adjustable 
ITie resultant effect of this device Is to tend to pro¬ 
duce a constant ratio between the pressure In the 
fioat chamber and that over tho jet or in other words 
to prodme a constant effectlvo height for the jet and 
ilu^reforo on the wider opening of the throttle to give 
a weaker mixture It may perhaps be satisfactory to 



explain the deslrahlllty of this weakening of the mix 
ture with the opening of the throttle by reminding 
the reader that with a partially closed throttle the 
cylinder la only parlally filled conaequently the com 
presslon prossuro Is lowered and a richer mixture is 
required lo enable It to be Ignited The best pressure 
ratio is obtain! d exporl men tally by opening or closing 
the cock in the by pass as may be required Another 
and perhaps more valuable quality In the Qlllet^ 
Schwarz device Is that In multi cylinder engines It 
discriminates between the supplies of mixture to each 
(yllnder e g In four and more particularly In six 
cylinder engines It will frequently he found that tho 
mixtures are required of different strongtho for the 
different cylinders as shown by the fad that some of 
the cylinders will fire weekly or miss altogether 
while the remainder will fire well This is partially 
due to variations In the volumes of the conibustlon 
(hainbors but more largely Ik cause of leaking past 
valves and valve covers and perhaps it Is also duo to 
a still larger extent to the timing of the valves not 
being uniform throughout the cylinders This device 
assists in partially neutralizing the last two faults 
since the effective height of the jet being approxl 
mately constant the cylinder with the stronger sue 
tlon will draw the moist air and as it will have nearly 
a uniformly higher compression the Ignition of the 
charge is assured On the other hand the cylinder 
with the weaker suction and consequently weaker 
compression will draw less air thus forming a richer 
and more readily fired mixture 
After mentioning the above device we may add that 
tho same principle has been utilised In a carbureter 
brought out by Messrs Cravens Ltd of Sheffield 
Little else need Iw eatd with regard to tho float 
chamber except perhaps a note about the position of 
the hole between the float chamber and the jet One 
frequently finds that this is situated at the bottom of 
the chamber where It draws any grit or sediment 
which may find Its way Inward The hole should bo 
at least a quarter of an Inch from the bottom or pre- 
fc^rably more since «ven If a gasoline filter It pro¬ 
vided one finds that dirt still finds Its way In by some 
myaterlowi means It must also be remembered that 
It la not ggfo to assume that adequato precautions are 
taken to exclude all dirt when the gasottne pipe la ui^ 
coupled or when the float chamher cover la removed. 


A final Item to be noted is the needle valve If 
frequently found that this Is made of mild steel, 
therefore exceedingly liable to become rusted In ' 
presence of gasoline It should, therefore he made|pf 
a high percentage nickel steel, or of sliver steel 
Before dealing with the details of the mixed oha^ 
l>cr It Is desirable to consider the general dlsposltM 
of the mechanism of the carbureter For purposes w 
comparison we may divide all carbureters Into tm 
Llaases—vertical and horizontal Referring to 
funner class It may be noted that the vertical 
biireter usually glvee a more direct flow for the , 


has fewer bonds Is more economical in fuel oonaum]^ 
tion than the horizontal type and Is furthermore, not 
BO liable to become choked As an offset to these good 
qualities tho horizontal carbureter Is undoubtedly 
easier to bo started Binoe the Incoming air ruBhes dl 
rcctly across the top of the jet instead of flowing 


along It 

We will now consider some of the very Bimplest 
forms of carburetors being those without any kind 
of automatic controlling device for the auxiliary air 
tulot and hence without any means of dlecrlmlnaUon 
Ik tweon requirements of a full throttle at low 
BpeecU and tho same at high speeds This class of car 
bureters Is by no means the largest but, speaking gen 
cjrally they givo singularly satisfactory results very 
nearly equaling those attained by carbureters pro¬ 
vided with the most accurate adjustments Under 
these circumstances one Is almost Inclined to wonder 
whether for practical purposes the extra complica¬ 
tions and delicate parts of the more refined devices 
are warranted 

Taking a few typical examples of this class wo will 
first examine the White A Poppe carbureter which 
Is well to the fore In Us lino The general arrange- 
mont Is shown dlagrammatlcally In Fig 4 from which 
It will bo seen that a vertical rotary throttle Is placed 
In the path of the Inlet gases and that the 
throttle casting forms a shroud over the Jet a gaso- 
lino tight joint being formed between It and the con 



leal top of the Jet and the shroud being kept on Its 
sostJng by means of the spring A The hole In the 
Jet and the shroud Is disposed eccentrically In such a 
way that the Jet the air inlet apd the mixture outlet 
are all out off simultaneously and In a definite, pre¬ 
determined proportion A simpler and more satis¬ 
factory vsy of effecting this tbree-fbid function eonld 
hardly be Imaglnod The only adjustment of any kind 
Is that for the air outlet, by msana of the sleeve Inter¬ 
posed between the throttle end the osslng. This ts 
operated by moving iwo sUh« on tbs ohsabsr cover, 
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ttd iO^iuiatoft ft>r Tarylng atmospheric condlUoni, 
lor different qaallUes of guollne 
remaining portion of the Trilte Jk Poppe car 
is a short trunk placed between the mixture 
the engine Inlet pipe, It serves the purpose 
oring any heavy particles of gasoline there- 
:lng the mixture more homogeneous We be- 
llsssj^owever, that this atomising chamber has been 
In the latent designs of this carbureter 
Ajjl approximately similar carbureter but of the 
type is the Claudel Holson which however 
different kind of let and one which is both In 
and Interesting Referring to Pig 6 the hair 
Ircle represents the throttle and it will be seen 
the jet outlet and also the holes in the sleeve 
ndlng the jet, are inclosed by the throttle 
the holes at the bottom of the sleeve are outal(!(e 
jet The function of the sleeve may be explained 
lows Assuming a partially closed throttle the 
at the top of the sleeve will be In a partial 
um caused by the suction of the engine wblle 
holes at the bottom will be approximately at at 
ipherlc pressure A current of air will therefore 
upward inside the sleeve and draw upon the jet 
Ifd however the throttle wore fully open the top holes 
smld be nearer atmospheric pressure and the pres 
swo difference between the top and bottom holes 
Whuld be less and therefore there would bo less sur 


tfttn on the jet from this source 
By these means the requirements of proportion 
4ely richer mixtures for the tighter throttles are ef 
Actively and simply mot It may be added that the 
AUudel Holson la an exceedingly well (onstructed and 
designed carbureter affording a specially smooth and 
straight forward flow for the gases 

Another exampio of this type of tarhureter Is one 
which has been flltod on the Bflsl/e cars Tt Is of the 


vertical type and Is so arranged that a throat of con 



atant six© Is maintained but that slmuUam ously with 
the rotation of the throttle a sciow of qulek pitch la 
also rotated and by its means a sleeve Is lifted In a 
circular chamber conod Inward and therefore the ef 
fectlve air Inlet Is Increased and the mixture Is atom 
Ixed higher up In the carbureter prior to reaching the 
throttle Purthor examples of this type of carbureter 
are the Trier & Martin trlplo Jet tho Craven alroady 
mentioned under the heading ot float (hoinbor and 
the H P carburetor This last has a slmplo means 
by which If desired air only may be drawn Into the 
engine after the complete closing of the throttle 

As regards the Jet it may be mentioned that it 
should be kept as large as possible In order to lessen 
the disturbing and fluctuating Influence of frhtlon 
Since however for alow running with no load tho 
quantity required Is almost Infinitesimal the Idea of 
providing a separate Jet or a variable jet to servo this 
purpose may be worthy of consideration The former 
method, of a separate Jet Is probably the better one of 
the two unless some method Is adopted similar to that 
used In the White A Poppe carbureter In which the Jet 
Is out off ecoentrlcally The earlier method adopted by 
a number of makers of lowering a t^>er needle into 
the Jet, Is not nearly so good since capillary attrac 
tlon and Jet friction combine to make the supply very 
variable It should be eraphaslted however that the 
secondary Jet Is to be used solely for the purpose 
Statdd, and should be neutralised or preferably cut 
off positively for working posUlona under load 

n mgy be recalled that a year or two ago several 
triple and quadruple jet carbureters were brought out 
but these have for the most part since been aban 
doned These would obviously have an abnormal 
amount of Jet frloblott and therefore be sluggish In 
action Ti}r reasons already stated, they would not 
gtvs uniform results, as rtm friction even under uni 
form atmospheric conditions does not remain a con 
shut quantity 

A form of )tt, M fittad to ttio Itala luid otbn rorti 
«■! eUtnmm, aur hon be meatfoBed, It le abown in 
> It *UI be aeea Out the gaMUne la eompatled 


to leave the jet head radially the object Is to In 
tegrate it with the Incoming air, but K Is somewhat 
questionable whether It penetrates any further Into 
the stream of atr than that which Immediately sur 
rounds the jet. 

In considering the subject of the throat of a car 
bureter several features should be taken Into account 
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So far as the fuirfaccH are lontorned one haa only 
to compare the action of a rough and a madilucd 
throat of similar dimensIuiiH to appreciate the In 
lluence of tho nature of surfaie upon performance 
We may also add that wo have found engines to run 
apprei iably better with inlet pipes made of solid 
drawn coppor tubing than wbtn made of castlnge of 
similar shape and sire 

When a carbureter for gasoline is fitted with a 
throat of constant diameter it will be found that the 
most satisfactory size Is that which gives the air a 
velocity of about 100 feet per second for a horizontal 
throat or 120 feet per second for a vertical throat 

laklng as an exampio an engine of four inches bore 
and five Inches stroke and capable of bring throttled 
down to 160 revolutions per minute tho carbureters 
'iBsumlng the (ylinders to b« properly filled should 
have a throat area of 0 358 square Inch corresponding 
to about 11/16 Inch diameter when of tho horizontal 
pattern and 0 298 square Inch or % Inrii diameter If 
of the vertical pattern 

It Is however more than probable that when the 
i nglno Is Idly rotating at that speeil the throttle aper 
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ture does no allow the cvllnders to become more than 
one third full To cover this condition and also to 
get the best mean for general working it Is advisable 
to fit a cutoff for the throat although this Ib not 
generally provided On tho White A Poppe carburetor 
tho throat la mechanically enlarged and it is found 
that an engine of the slse given above will run very 
light when In good condition at 160 revolutions per 
minute with an effective throat area equivalent to a 
diameter of S/16 of an Inch 
ThU throat reduction la done In a very Ingenious 


manner In the Irler A Martin carburetor In the 
earlier patterns a vertical shutter was bung acrofw 
the throat and cut off all but a small portion until the 
suction of the engine became powerful enough to lift 
it out of the way More recently the same makers 
have used a device shown In Fig 7 which is self 
explanatory the suction of the engine pulls the 
spring and allows additional air to pass between the 
colU A similar spring device has been used to oper 
ate an auxiliary air inlet 

In many carbureters of the horizontal pattern there 
Is no reason why a mm h greater application of the 
vena c<mlracta should not be made and the throat en 
larged accordingly laklug the cose which we have 
already cunstdered that la a throat 11/16 Inch dlam 
eter and also take the vtna ctmtracia constant as 0 6 
we might enlarge Die throat to 0 37 0 6 square Inch 

or 0 601 aquaro inch or % Inch diamelor and place 
the jet where the contradiction occurs This plan 
could of course be quite logically adopted wiUi vertl 
uU carburetors but the applitation of It would pre 
sent some difficulties lu tho arrangoment of the parts 

Regarding the use of other spirits than gasoline It 
may bo mentioned that benzol mothlylated spirits 
and also benzine may all be used without alteration 
to the gasulitiu carbureter other than ibo change in 
tho size of the Jet Benzine is somewhat slow and 
heavy In Ita working but motbylnted spirit gives an 
exceedingly Hvtly tnglno and also very good rosults 
from the point of \iow of power output but It also 
makes an unglne wUli b 1 b somowhal too hard in 
uorklng for general use 

i he UHo of fiiela of the kc ruHouo type such as the 
American White Rose or Royal Dajllpbt the Russian 
lluHHOlone Scottish Lighthouse Burma Victoria or 
refined Borneo and the luimerous other oils of ap* 
proxliuatcly tho satue nature also ibr heavier and 
mine bIu^kIbIi BplrUa Huch aa th usual fomnierclal 
grades of naphtha preHoiits no v( i > gnat difficultiefl 
ifter llif few neressary modltlcatlons havi b(en made 
In th( design of the larburoter 
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It Is necessary primarily to provide a vaporizer 
whlrii may bo Itoatod by the exhaust gaaes of the en 
glne or by olhur means sinh as a blowlamp This 
vaporizer ahould be bo dtslgned that as Uirgt a sur 
face as posslblt Is presenifd to the bnomJng mixture 
In order to prevent tbe formation of a core of un 
vaporized nilxltin this lattei condition bring apt to 
ot^eur If tulHH of at all large dlumcler are used 
The inothod of drawing In the air Is dllTerent from 
that used with thf gisollm carburet! r With tho 
tarburefer f<ir k< rosene tbo amount of air passing 
tliroimh the throat muat be onlv suffl! lent to lift tho 
oil out of tho Jej and cairy U onward so that thr un 
vaporized mixture Is not suffichriHv rlth in oxygen 
to betuino Ignited In tho vaporizer 

llio additional air icquired to form tho exploslv! 
mixture is taken lu by means of a separate valve be¬ 
tween thi vaporizer and the engine Inlet valve There 
are a few carburelers for kerosene on the market as a 
specialty the majority being the exclusive designs 
adapted to and confined to tho engines of tho makers. 

Wireless Railroad Si|(naU 

Fob some lime past the Prussian and Bavarian 
authorities have been experimenting with a system 
of wireless telegraph signals for railroads which Is 
said to promise good reaults An aerial transmitter 
wire Is carried on tho telegraph polos at the side of 
the road with Iransnilitlng stations In the signal bell 
towers and a wire loop antenna la placml on tbe top 
of one of the cars of the train By this means signal 
to stop go ahead go slow and so on can bs 
transmitted to moving trains over an effective range 
of 12 kilometers nearly 7^ miles The average dls 
tanco between the bell towers on German railroads 
Is only 18 kllometora so that the range of the signals 
la amply sufficient 

Dressing for Hunting Boots—Seven hundred parts 
of yellow vaseline oil 50 parts of olive oil 2B0 parta 
of yellow cereslne 1 part anchusine 10 drops oil of 
mlrbane 5 drops of East Indian balm oil 
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In addition to throukling pant and proaent evont* 
mrruly it pit lhia iho IilHtorlan from time to time to 
ant ^ rtalii n( arly aa hn tau by a comparison of 
pnacnt uiili past condltiona and present knowledge 
and piutiHH with past knowledge and practise the 
prtH Mt (nndition of mankind of any particular society 
in ( )nipariBon with past condltiona Thua arc com 
paitd JIM Bent HysttiniH of government with past ays 
tcixjs new religious beliefs with old modern science 
with ancient sclent e present day arts and mauufac 
turcs with those of old 

Progrosu never takes a atraight courae for any con 
Hldorable length of time Nor dues It oven follow an 
iiniliilatlng toui-Ht In one general direction But there 
arc udvanccuicnts and retrogresaioDB repeated end 
iessly And again progress os recorded by history 
dot a not represent net eBsartly the progress of tno 
whole human race On the tuiiLrary it dmu not repre 
still even a large pait of the human race but at most 
an Isolaltd portion of It ui d in this isolated iwrtlou 
tlie progress Is recorded nut of the whole but of the 
most advanced Individuals only When we say that 
Lhu prcHiiit ago is one of great business scientific and 
manurut taring or artistic athlevemeuts in comparison 
with the fourteenth century fop example wo mean 
that a few individuals very few in fad compared 
with the total number have contrived to bring about 
great reaults In those fields of human activity But 
we numt remember at the same time that the majority 
of indlvlduala may not have boon directly concorned 
In the advuiKu or may nut have contributed directly to 
IL ut all Indeed it scums as though the lowest mum 
iHjrs of the human race today are no farther advanced 
mentally than were their progenitors in recent geologic 
tliuea Lveu with rapid progress of the most favored 
or most enterprlKing individuals there may bo little 
progiess or none In the cose of the aveiago of mankind 
U is not unlikely that at the present day the intelloc 
tual gap bclwteii the muntally highest and lowest of 
mankind Ih gnutir than at any previous time 

111 spite of ilie high Intelledual and practical stand 
ard reached by the leading men of to day from another 
point of view (called by some the pessimlatlc) the out 
locjk to-day Is far from satisfactory In politics rellg 
ion manufacture or science Whether we consider our 
all but falling efforts at dumoc racy in the IJultod States 
or the vocllluting and undirected religious tendencies 
of thci people (us aliown by Mormonlam Seventh Day 
Adventism Dowlelsm Chrlatlon Science the old the¬ 
ologies or the strange oriental doctrines and ideals of 
the majority of our people which fortunately arc 
scarcely pul into practise) or It wo consider the slow 
rnnservatium and plodding course of manufacture and 
bnslncHs Including our groat untouched problem of 
the economic distribution of goods we cun not fall to 
be Improsfted with the length of the Jouiney which we 
must sooner or later lake on the road of development 

But we may turn from the rather unsatisfactory 
cousldt ration of pollitca religion and business to the 
couHlderutlon of modem science with a rare degree ol 
satisfaction and enthusiasm There at least progress 
In visible tangible or even obtrusive Ihere at least 
the forwurd movement does not take the slow conser 
\ alive timid pace of business nor follow the meander 
ing uncertain sentimental path of religion or the 
ciudo meaningless way of pollUcs In that field at 
hast the way is certain the methods positive the 
results satisfying the application secure and the pro¬ 
gress lively Considered by Itself science and the 
schutific method are the most satisfactory and satisfy 
liig things In the poasesslon of the Unman mind The 
unfortunate thlng—lt con nut be classed as a crltl 
lIhiii— about science Is that U has left the multitude 
untouched With the results of science and the scleu 
tin< moiliod on every hand forming so large a part of 
our spiniidid materialistic clvllixatlou nevertheless 
tho great tho overwhelming majority of people are 
Ignorant of Lhc^ methods the alms and the results of 
scientific inciuli} in dally use and of dally neoeoslty 
Of even greater import tho sclentlOc method of 
thought is not n part of their mental equipment. 

Belt nee and the b( lent lilt method have their critics 
no less than othir uxtelUnt things Science la un 
moral oold heartU sh pcHslmistlc hopeless often cruel 
In method say tht > The scientific inquirer can well 
afford to kt most of such accusations as these go 
unchallenged But thoru is one statement which has 
been gown broadcast which springs up in a thousand 
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unexpected places and which it is worth while to 
devote some attention to in order to refute it. It ia 
the slatenient that ancient peoples have beega pos¬ 
sessed of knowledge and of arts unknown to modern 
limes and Indeed people would have us believe that 
this knowledge and these arts am rcH^overabie by us 
If at all only with extreme difficulty The lost arts 
is the cry In so far as these so-called lust arts con 
cern applied chemistry let us examine Into them and 
ascertain if possible whether or not there is truth in 
the assertions alluded to 

In the first place we may well Inquire into the 
origin of the widespread belief that the knowledge of 
various mechanical and chomlcai arts has been lost 
to mankind Probably first among the causes is that 
universal veneration of antiqult.y which makes gods 
and saints out of heroes and martyrs of the past idads 
to ancestor worship and in general exaggerates the 
virtues the crafts and the deeds of valor of olden 
times Secondly the delight of many persona in mys¬ 
tery their tendency toward belief in the mysterious 
occult and miraculous against their better Judgment 
and the facts in the case have great inliueuce lu ortg 
Inatlug and perpotuatlng the belief In lost ai Is Third 
ly among the more generai causes we may plate 
vague statemunti) or sentences which wo cannot accu 
rately translate In ancient manuscripts l*ourthly 
the uatuiai reaction against an egotistical age fifthly 
the use by ancient peoples for certain purposes of 
materials which we would not use to-day on accouni 
of their unsuitability rhls leads to the toacliision 
that the ancients know of difforent and bettor methods 
of preparing the material Sixth it has pleased cer 
tain writers and lecturers to insist strongly upon the 
point that there have been at various times in exist 
on(6 arts no longer known and used One finds brief 
statements In various books of such import as they 
knew how to harden copper Their mortar outlasted 
the stone It cemented The degree of perfection they 
ruu( hed in enameling has novel since been attained 
etc lu America the man who has liad piobably morn 
effect than others in this rtspeit was Wcndeli Phillips 
His lecture entitled The Lost Arts was first dellv 
ered In the American Lyceum course in the winter 
of 1838 Dtirlng succeeding years the lecturo was re 
peated about 2 000 times and was heard by all sorts 
of audiences throughout the country and at the time 
and BUbBtHiUPiitly made a great impresalon Many per 
sons now living still remember the famous lecture 
It is difficult to read this lecture to day and believe 
that It was seriously intended in cerlaln places by 
Wendell Phillips yet I am assured by several Indl 
vLduals who heard it that, although Illumined by 
humor in plaies It was as a whole seriously intended 
and received In various lectures Phillips committed 
many sins against accuracy and truth but in none 
more than in tho Lost Arts He misquoted Pliny in 
regard to his statements about the origin of glass man 
iiraoture—a tale familiar to you all and hardly rising 
to the dignity of a first class fable And of all authors 
Pliny can least afford to be misquoted being already 
overburdenod with inaccuracy and unreliability I^t 
me present a few brief quotations from this remark 
able lecture 

The chemistry of the most ancient period had 
reached a point which we have never even approached 
and which we in vain struggle to reach to-day lA 
deed the whole management of the effect of light on 
glass is atm a matter of profound study 

The second story of half a dozen—certainly five— 
related to the age of Tiberius the time of Saint Paul 
and tells of a Roman who bad been banished and who 
returned to Romo bringing a wonderful tup This 
cup he dashed upon the marble pavement afid It was 
crushed, not broken by the fall It was dented some, 
and with a hammer he f'aslly brought it into shape 
again It was brilliant transparent but not brittle 
I bad a wineglass when I made this talk In New 
Haven and among the audleno© was the owner Prof 
SllUman He was kind enough to come to the platform 
when 1 had ended and say that he wm famiUar with 
most of my facts but speaking of malleable glass he 
had this to say^-that It was nearly a natural Impossl 
btlliy and that no amount of evidence which could 
be brought would make him credit It. Well the 
Romans got their chemistry from the Arabians, they 
brought it into Spain eight centuries ago^ and in their 
books of that age they claim that they got from the 
Arabians nuUleable glass There la a kj^d of glAM 
spoken of theta that. If supported by one end* by Its 
own weight til twenty boon would dwtlGdle to 


a fine line and thkt you could corre It arounflMwy 
wrist 

Cicero said that he had seen the entire 
which Is a poem as large as the New Test^Mtf, 
written on a skin so that it could be rolled M^jin 
the compass of a nut-shell Now this Is ImpefoeKoe 
to the ordinary eye You heve seen the DeelgrB^ 
of Independence In the compass of a quarter E n 
dollar written with glasses I have to-day a jMer 
at home as long as half my hand, on whiohaCas 
photographed the whole contents of a l^ndon xSto 
paper It was put under a doves wing and SQnt|M 
Paris, where they enlarged it and reed the nSps 
This copy of the lUad must have been made by iSne 
such process ? 

Pliny sajrs that Nero the tyrant had a ring ympi 
a gum in It which be looked through and watofi^ 
the sword ploy of the gladlators-^men who killed sm 
other to amuse the people—more clearly than wte 
tho naked eye So Nero had an opera-glass 

So Mauritius the Sicilian stood on tho promontopy 
of his Island and couM sweep over the entire sea go 
tho <v)ast of Africa with his nausroplte which Is^ 
word derived from two Greek words meaning *to s|g 
a ship Evidently Mauritius who was a pirate had 
a marine telescope 

The French who went to Egypt with Napoleon 
said that all the colors were perfect except the green 
ish white which la the hardest for us They h ad no 
difficulty with the Tyrian blue The burned city of 
Pompeii was a city of stucco All the houses are 
stuiio ontsldo and it Is stained with Tyrian blue 
the royal color of antiquity 

But you never can rely on the name of a color 
after a thousand years So the Tyrian blue is almost 
a red—about the color of these curtains This is a 
city all of red It had been burled seventeen hundred 
years and If you take a shovel now and clear away 
the ashes this color flames up upon you a great deal 
richer than anything we can produce 

I feel reasonably sure from what 1 know of the 
history of science that tho main points made tn this 
lecture were not true in Wendell PhilllpBB time 1 
know they are not true to-day 

To recapitulate The causes of a belief In lost artJ 
appear to be the veneration of antiquity, the bellel 
In the mysterious and occult Inaccuracies in and In 
accurate readings of ancient texts reaction against 
present-day egotism the use of unsuitable materiali 
by ancient peoples and the emphasis laid upon anoleni 
skill by half accurate writers 

No one could wish to detract from the great, th< 
skilful and the beautiful works of the ancients All 
we tan desire Is a proper and clear understanding ol 
their accomplishments 

Long before the way was prepared for an approach 
to chemistry as a science many wore the chemical 
facts known and used, and many the chemical arti 
and manufactures vfhich arose and flourished Th« 
foundations of many of our greatest chemical Indus 
tries were securely laid long before the sdenct ol 
chemistry lent its aid The Industries of cemept and 
plaster, glass, oeramlcs pigments oils and fata, rar 
nishes and lacquers, sugar fermentation textiles, 
paper dyeing leather glue and various metallurgloal 
Industries art some of those which were very well 
developed before the advent of scientlflc chemistry 
Indeed the science of chemistry has found and still 
finds some of Its richest materials in these very Indus¬ 
tries. What can be accomplished by patient manual 
skill and dexterity Is amaxlng and It must be eon 
ceded that the adoption Of stxact meohanlcal processes 
tn our times has lessened the neoeaslty for such skin 
in many dlreotiona It Is true also that many ancient 
peoples and msny of the less meohanlcal modern ones 
have applied manual dexterity to their arU tn such 
a way that we marvel At the results. But It Is dlAeiBt 
to And a case where almilar appHcaticm to-day would 
not yield a thnlUr reinlt NothlAA oin he oonalAered 
loet unless It be the demand for and ^estre to produce 
worki of a certain kind. 

Again It is true that eoroe arta and modes ot^saaiKi 
fketute reaeh. g stage which we BMt eaU practtogl 
perfeotifm, relatively sooil gfter tiie initial dteeeve ria t 
are made whldi fflTe them tbetr first taipSlUa. AtMlf ^ 
thU point, H mehed the improvemsnta sm tew pir' 
none (aim H any oooor they coom from ah dmdNto 
aottrcA aa the appllcsctien of ptow to toe 
atWiWi 
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ftt ittaUrUli for manatacture liava 

viOQily dlaooforod and are at band or oan 
adi^ited Xn euoh oaaaa aa tbaee the ofrpor- 
of Xater fenarattona to derelop and Improve 
t» but tbe Iknltatlon la not of the inventory 
tbo tbtnga thomaalvai 

|xiunr years the sreat pynunid of Egypt waa 
to the youth in all lands as an example of 
had been aooompUahed by ancient peoples and 
[ oo«M not he dnpHcated to-day It was held In 
tiat the anolsnt Hlgypttans were possessed of me- 
; knowledge and appliances unknown to us We 
^all concede that the great pyramid Is a remark 
f If nselesi piece of architecture laid out with 
DO precision and carried to Its completion In a 
1y way But H turns out that the Egyptians of 
Did Kingdom possesed rather limited knowledge 
(lechanlcs, not having even developed the movahlo 
by The great pyramid was built by man power 
Mpllsd many thousand times Finally can It bo 
oi|Mdsred a greater work than a groat railway sys 
twor battleship? 

arts have been temporarily lost at least for 
piUetleal purposes li true The history of industry 
m not yet been written—possibly It is too great a 
tii|bc—and adequate data have not been collected and 
ta^ce are not available but it seems true from the 
liSformatlon available that there has been a remark 
■Vie continuity In Industrial processes In spite of 
Wany adverse circumstances 

i^War Is probably the greatest cause of breaks In the 
cifntlnulty of manufacturing processes and the arts of 
#«c« and If we are to believe past reiords the dom 
ijutlon of theoVogioal systems or religious dogmatism 
has been and Is the most effective Influence In re 
■training the development of scientific methods of 
Inquiry and consequently progress In the arts On 
the other hand commerce and the migrations of 
peoples have been effective In spreading Industries 
War destroys commerce but often causes migrations 
and hence has been an active influence in the spreading 
of Industry as well as In checking it War has also 
Imposed new civilisations on old and thus caused an 
unnatural Intercourse between two civilizations which 
would naturally result In the extension of knowledge 
of the Industries peculiar to each 
Let us examine for a few moments some of the 
arts claimed to be now lost The knowledge of a 
process for hardening copper Is commonly ascribed 
to many ancient and prehistoric peoples and Is de¬ 
voutly believed In by many persons Now In the 
first place If this knowledge was formerly possessed 
we have no direct evidence of It for the copper Im 
plements which have come down to us are no harder 
than those we might make ourselves to-day A metal 
may be hardened In two ways By physical treatment 
or by alloying It with other metals or substances 
Copper may be hardened to some extent by hammer 
fng In the same way that many other metals may 
bo hardened The common alloys bronre and brass 
are harder than the pure metal It is probable that 
ancient peoples used the process of hammering to 
harden copper and It is certain that they made use 
of the alloys of copper first with tin and later with 
■Inc for many purposea Including tools and Imple¬ 
ments But because copper and copper alloys were 
used for Implements subjected to rough usage this 
does not Justify us In concluding that the makers 
bad knowledge of a method for making the metal hard 
durable and Serviceable The simple and direct ox 
planatlon is that they had no better material for the 
purpose at their command just as In the hone and 
stone periods bone and stone were the best materials 
of construction available for tools and Implements 
There Is no Justification for the Idea that ancient 
peoples knew how to harden copper by means un 
known to metallurgists of the present day 
ThO cemtolo arts are among the oldest known to 
mankind and the earliest development of them will 
probably remain unknown to ua They had their be- 
glnnlnff In the bone and stone age and were prob¬ 
ably first practised by women not by men The first 
clay vewNls may have been clay-covered baskeu dried 
ta the gun— qre do not know certainly From those 
eariy bai^nlnfs to the highest types of the art re¬ 
tired the labor of many potters numberless bxperl 
msnl* and mnriberless failures We class ceramics 
among the Obamltal Industrlea and properly so and 
jwt the eeramlc art originated, developed and flourished 
In ipaar ages and in many parts of the earth without 
any thottght Of or aid from the science of chemistry 
ft Vai ahrayd t>Wn and stlU is to a very large extent 
an Induiftry essential difference be* 

fivaen the pottery praotloe of ancient UmOs and the 
Wiit setestlflO pawnee of modem times Ues in the 
•vpredmfiWmy of iioAm aW giamo by modern bwth 
And yet^fivw oheinMn In the industry havs the 
a new stay op gtace will oofaie 
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were able to produce certain effects, and they were 
able to oontlniie ths manofseture of similar wares 
and produce similar effects so long as they were able 
to obtain materials from the tame sources A change 
of material would ahnoet certainly moan a change in 
product It must not be forgotten that this same 
limitation affects the ceramic Industry today to a 
very large extent The varieties and properties of 
clays are almost numberless It Is true that potter 
of all tlmeO have been ablo to devise oertaln simple 
tests whereby they have been able to recognise differ 
ences and similarities In their raw materials but these 
tests were usually of too crude a character to make 
refined distinctions Now from the very fact that 
ancient potters were dependent on certain sources of 
supply for materials to produce oertaln wares it was 
very natural that wares made by a oertaln poople at 
a certain time were not made by that people at an 
other period or by different peoples And suth a 
case wouM probably be classified as a kMt art But 
this cannot properly be called a lost art Rather It Is 
a case of lost materlalsl Olven the materials the 
wares could be made as at first This in fact has been 
the work of more recent times—to ascertain by careful 
analysis the nature of various bodies and gla/es and 
reproduce them Of course the composition Is not the 
whole secret the heat treatment Is almost equally Im 
portant and this ie a matter for careful physical 
testing But as the result of modern research and 

practical experiment it can stanely be maintained tha^ 
any body or glaze exists which has not been and can 
not be reproduced 

Glass maniifatture is allied to the ceramic Industry 
and Is probably the outgrowth of It In spite of Pliny s 
fable to account for the origin of glass making It is 
altogether likely that glazes and enamels were the Im 
mediate forerunners of glass Glass manufacture had 
Its origin In Egypt not far from 2500 B C Who shall 
say that the natural mineral rceources of the country 
(among them limestone sand and alkalis) were not 
responsible for Its origin there’ It spread to the 
countries eaet and north of Elgypt to Greece and 
Rome to Spain France and more recently to Saxony 
Bohemia and Austria—^flnally over the civilized world 
At the present time the data for a history of glass 
manufacture aro probably as complete and available 
as that for any other of the chemical InduBtrles™* 
and pofisibly more so The ancient glasses were iisu 
ally not perfectly transparent birt wore translucent 
In some cases nearly opaque Transparent glass and 
particularly transparent glass in largo sheets is a 
modern production Many of the ancient glasses and 
thoHo of early modern times possessed great beauty 
considered from Wio standpoint of the fine arts al 
though thoir utility as light transmitters Is low In 
Greece and Romo glass was used for plates and sitm ers 
and other table ware for pitchers and ornami ntal 
objects as tile In pavomonts and walls but sennely 
at all in windows With the advent of transparent 
glass the production of the translucent varieties did 
not exipand until finally the art languished In many 
countries and has but recently been revived for many 
decorative purposes It should bo noted that the art 
was never really lost but the Interest In and demand 
for translucent tinted and rough surfaced gloss was 
low 

The dyeing Industry is another which dates from 
the remotest antiquity and which was developed with 
out the aid of Bclentiflc chemistry on an empirical 
groundwork However ancient colors largely derived 
from vegetable sources were reproducible The use 
of mordants was practised by many ancient peoples 
particularly by the ancient Egyptians who used them 
not only for fixing colors but for producing different 
shades from the same dye bath With Increasing com 
merce between nations new sources of dyes became 
available and the vegetable-dying practice had reached 
a high degree of poffectlon when the coal tar dyes 
were brought forth In the chemical labomlory to the 
wonderment of mankind and the revolutionizing of 
the industry It has never been claimed I believe 
that the art of dyeing with vegetable colors has been 
lost or not practised But there Is a strong tendency 
at the present time to disparage the aniline colors 
It la very commonly said and accepted as true that 
vegetable dyes are superior to coal Ur dyes That 
vegetable dyes are faat and coal tar dyes are not 
Persia has recently prohibited the exporUtlon of rugs 
and fabrics dyed with anything but vegetable dyes 
ostensibly to maintain her reputation In the rug In 
dustry Who shall coins forward and refute these 
charges, which are of course all but groundless? There 
are good and had dyes both coal-tar and vegetable 
and the best dyes must be skilfully used to produce 
tood results Let ns hope that the coal tar dyes will 
be Increasingly appreciated and that the time will 
not opms when people will lament the lost art of 
vegetahle dyingl 

)Bni what about the cement and plaster of the an 
otsnla which outlasted the aaea and even the stones 


which It held together? In the first place any cement 
or plseter which was not remarkably durable eould 
not possibly have been preserved to this day The 
ancients In various countries and at various times have 
been well acquainted with lime burned clay limestone 
(hydraulic lime) hydraulic cement various natural 
cements puzzolan and plaster Would it not be 
strange if among the materials used some would not 
be found to yield a cement of unusual strength’ And 
If the setting process continued through the ages and 
condllions were such that weathorlng did not seriously 
attack It the final prodmt yleldt-d would certainly be 
extremely hard But In any curo It Ifl certain that 
the wfakor cuticnU have not come down to up but 
hav(. be( n dlBintegrated long ago The cement which 
is being made In cnormoun quantity today under 
sdentifle control will probably outlast any similar 
material which the world has seen 

But wo may go a step farther in our Inquiry after 
relegating the lost arts to the same mythological 
museum whkh holds the lost Atlantis Not only la 
H unlikely that there aro any lost (hemkal arts 
but It 1« hlghl> i)robablo that ancient peoples were 
Ignorant of many arts attributed to thorn and which 
are well known at the present day Such a mlsunder 
standing could probably best bo dl 0 i>elltd by a care 
fully compiled history of arts and manufccturcs par 
tlcularly ancient arts and manufacturea The produc 
tlon of such a book la a consummation devoutly to 
be wished 

1 have an Ich a that It Is not a difficult matter to 
gain a mental pletnre of fonditlons In ancient work 
shops I believe that the mental altitude of aittsans 
has not rhanged mncli during the lapBk of hundreds 
or (ven thousands of years Co Into anv small shop 
at the present day whore a sperlall/ul art or (raft 
is practised and i fnnc> that you will find the workers 
there in all essential respefts ho far a« their craft 
Is foncornod like the iraftwiiKn of diKtuil ages \ou 
will find there the same lack of orgnnbed knowledge 
the samn sort of uimeceBsarllv detail d and (.laborntMl 
emplrii al know Itdge the Barno nan nw conservatism 
and adherepK to formula, and rule of thumb methods 
If you talk to the men you may learn how they learned 
their craft of the most skilful members of the craft 
they have known If you gain tlielr (onfldeme they 
may tell you of their past experiments (most of thim 
foredoomed to failure) and of future experiments 
planned when time p rmlts or when they obtain mate 
rial possessed of certain h>iwth(tlcal properties And 
you will be impressed hj the way resulto are some- 
timos actomplished in spite of the use of th< clumsiest 
mental and phyHkal mi thwls of cxpi rlment imagin 
able A l> plcal i rattsman will exp< rlment with all 
the materlalB he can lay hands on without the allglitest 
scientific consideration of the case in an effort to pro¬ 
duce a certain result These things are Interesting 
and we must hope they will never be altogether lost 
But our Idi^l for tho present and the future must 
Im* n large and adfquately urganl/cd Industry rostlng 
firmly on rnKinetrlng akill und chtmlcal Investigation 
OT>eratlng with a full undt ratanding of all its proceftses 
and with assurances of oonsislent and logical futiiro 
development and expansion — St ien< t 

TK» ^tmospHero of Cities 

Tuu Gorman ecloutista aro atudying tho atmos 
pherlt condlUouB of ihelr ciths fhe lad that aun 
shiue lessens as population hettimos more dtuiw and 
especially when the adlvlty of indiistrlal tenters ex 
pands Buperficially and increases in intensity has 
long been noted An Increasine tendency to fog has 
also been observed and both are effects of tho linper 
RcL and Incomplete combusUou of coal 

Modern industry pays toll for this in the Injury 
of delicate fabrics the general depreciation lu the 
value of many articles of trade and household use 
and the increased cost of cleansing Since the battle 
Is waged with glowing energy against tuberculosis 
phyuldans and Htudonts of Boclal settnee feel that 
the problem of purer air for tho dwellers In ciiles has 
bocomo one of the first Importance 

atatlatlcs have been collected for some time post 
They flemonstrato that llttlo aunshlnt falls to tho lot 
of tho residents of luduatrlal ciiieu evon when tho 
sun is obscured by smoko partldes In no German 
city has the loss of sunshine due to fogs equaled 
that of London where the foggy days during the 
three months of December January and I- ebruary 
Increased from IS to 31 during the last half of the 
last century 

To Wash and Clean Bmbroidertea —Dissolve 30 
parts of borax in LOGO parts of river water at 
moderate heat In washing embroideries do not rub 
but press them rinse with cold water to which a 
handful of salt has been added rinse for a few min 
utes in sharp wino vlnogar and prffls between two 
other cloths 
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SCIENTIFIC AMERICAN SUPPIBMBNT Mx 

Automatically Drawn Curvet 

Instrument* tKat K^epresent Varying Condition* 

By Albert A Somerville 


A Fir^E Of apparatus freqUBUtly called tor in tclen 
tlflc work 1b one that will automatically record rary 
Ing oondltlona and draw a curve representing the 
relation botwoon the vartahlei Some such Instm 
menta nre uaod for example In the weather servioe 
work One of the variables there is nearly always 
time so an arc urate time-keeping piece Is part of the 
apparatus being used to move a sheet of cross-section 
pai>er at uniform speed white at right angles to 
tlie motion of the paper a lever arm mores In accord 
anoe with the change In length oi a metal rod which 
expands or contracts with changes In temperature 
At the same time by means of a stencil arrangement 
proBSlng on the paper the lever draws a tlme-tsmperar 
ture curve from which may be read the temperature 
corresponding to any instant of time during the period 
over which the record extends 

A very similar method may bo used to record baro¬ 
metric pressures from day to day The Instrument 
employed for this purpose is known as a barograph 
and may be used also to record aliltudefl reached by 
n balloon or aeroi>Iano the barometric pressure de 
creasing with Increase in altitude 

7n cIm Lrlcal work there is a big field for recording 
InBtruments and In a well-equipped station there are 
kept automatically made records of voltage current 
and power consumed and for tertaln times In the 
day the cost of electrical energy Is less to the con 
sumer than at other hours during which there Is a 
big demand made on the power station 

In all of these cases named one of the factors Is 
iho time variable 

Just as interesting are othor cases InvoIvlDg dyna 
rotcal data e g forces and their directions and the 
motions due to those forces In such oases curves 
may be drawn representing the direction of motion 
only without respect to time change 

One of the meet intoresting simple cases is that of 
circular motion as affected by friction and the curves 
shown In the aocompanylog illustration are repre 
scntatlve of such a cast Hie problem presented Is 
of a type which Is considered In probably ev iry book 
on general physics now being used In schools or 
colleges 

On the principles underlying circular motion depend 
the following phenomena The tendency of a spinning 
top to remain upright, the bursting of a rapidly rotat 
log wheel the performance of a loop-theloop tlie 
action of cream separators and centrifugal drying 
machines the force of a sllng-ehot the necessity for 
the elevation of the outer rail on a curve In a rail 
road the lag and lead of trade winds and lastly an 
amusement device now being extensively used in pop 
nlar parks whose action resembles In some features 
the phenomena iwesented by the trade winds It con 
slsts of a emooth horlsontal wheel rotated about a 
vertical axis at suoh a speed as to throw off any 
particle resting upon It Tho wheel Is ordinarily 20 
or 30 feet In diameter and the amusement takes tho 
form of allowing youngsters to pile onto It while It 
Is at rest and then rotating It gradually Increasing 
the speed until everyone has slid off Into the sur 
rounding gutter 

The curves shown In Figs 1 and 2 are from a model 
of such a device in one of the recently published fert 
books there appears the problem Given a certain 
value for the friction force at what speed is it neoes 
sary for the wheel to turn In order that a body may 
Just slide off7 To this may be naturally added the 
qiieetlon In what direction would the body slide? 

In order to clearly understand the problem It la 
necessary to review briefly certain principles known 
as Newrons laws relating to bodies In moUon or at 
rest All wo need to know Is that If a body Is In 
motion It has a tendency to move In a straight line 
and If It Is kept movlDg uniformly In a circle there 
niuHt be a constant force pulling In toward the center 
of the cJnlc or else the body will fly off at a tangent 
to the circle as la tho case with mud or water flying 
off a revolving wheel or as exemplified by the direc¬ 
tion In whkh a stone travela when revolved in a 
circle by means of a string and suddenly released 
by the snapping of the string 

It Is also usifnl for us to knew that the amount 
of this force toward the center necessary to keep a 
body moving In a circle with a uniform velocity Is 

JTP 

equal to the algebraic expressions -, In which M 

R 

Is the mass or amount of material In the 4>ody T Its 
linear veloelty an^ H the radius of the circle In 


which it la moving From this we see that as the 
speed y Increases the force neoeesary to hold the 
body In the circle Increases, and also the smaller R 
the radiua of this circle the smaller Is this force 
In the case of the boy sitting on the rotating horl 
zontal wheel the only force that holds him at the 
center or that keeps him from sliding out Is friction 
between him and the surface of the wheel Now fric¬ 
tion is something which depends on the nature of 
the two surfaces in contact The force necessary to 
overcome friction is equal to a certain constant it, 
characteristic of the eurfaces In contact multiplied 
by the pressure between those surfaces or In this 
rase by the weight of the body which is equal to Its 
mails M multiplied by the acceleration of gravity g 
The friction Mgk is constant If the speed of the 




( imVF^ TRACED BY POINT SUDING OFF 
ROTATING HORIZONTAL DISK 


wheel la increoaod the body will begin to aUdo when 

MV* 

- becomes equal to or Just greater than Mgk t e» 

R IfV* 

as soon as the equation -la aotisfled 

R 

Since M occurs on both sides of the equation we see 
that the^moUon Is Independent of the slse <»r mass of 

r 

the body and since the force varies as — and V 

B 

the linear speed varlee directly as A It Is evident 
that a body near the edge will start to slide soonsr 
than one near the center of the wheel To draw the 
curves a model wheel 2 feet In diameter was used, 
mounted on a variable speed motor The wheel was 
covered with a sheet of paper and a block holding a 
pencil placed on It The wheel wu then speeded up 
until the block carrying the pencil would slide off 
and trace Us own path on the paper The wheel was 
run In a counter c4ockwtse direction as Indicated by 
the arrows on the central circle. The block starts 
to irttde off along the radius of the wheel, but soon 
falls b^tnd as shown In the carves of Fig 1 Traces 
of the paths are shown startiiig osar the center, Sad 



also otartlng about halfway out from the 
Curves 1, % and 8 represent different aoeelen 
rates of bringing the wheel up to 
tho path of the moTlng blodk when the 
very slowly brought up to speed and curve 8 \ 

It Is quickly brought to the speed at wbicb 
starts In all these carves the motion Is 
with respect to the wheet^ which Is tteelf la 
and taking any Vadlus of the wheel we see thatj 
respect to this line a body sliding on the wheel 1 
tlnually sltdee backward It now, as In Fig 8] 
curves are drawn with respect to a fixed 
say the earth. Instead of the wheel, which le 
we get an entirely different set of curves •kol 
that when the body begins to slide It starts o||m 
spiral but while the motion of the body with remsl 
to the wheel was backward, with respect to the eiM 
it is forward The ourres In Fig 8 were 
placing the block bearing the pencil on the Wl#t 
but pointing the pencil upward and having It lib 
tached to a spring to make H press against the loi#i 
aide of a sheet of paper fastened to a fixed plane aboas 
the pencil Inasmuch as the curves of Fig 8 a|a 

as it were Inversions of those of Ftg t it Is 011% 
necessary to reverse the motion of the wheel In ordlp 
to obtain with the second arrangement tracings slab 
liar In character to those prepared by the first method 



Multl-CIpKwr Devica 

jAim Tbrvoh In the Ausf Min Stand deacribei 
a multi-cipher device devised by him and shown in 
an accompanying illustration This device consists ol 
two cylinders rnountod loosely on an axle but so 
arranged that they can be securely clamped together 
In any position The axle rests in standards on a base 



hoard In the illustration A Is the cylinder on which 
are the code words B the one on which is the key 
to the code C la a handle for aiding In turning the 
cylinders In case one pair of cylinders Is not enough 
uther pairs of cylinders lan be mounted on the same 
axle A certain phrase In the key Is always selected 
as the one opposite which the keyword of the oode Is 
to be clamped Each message Is prefaced by a key 
word BO that tor each mewage the code Is changed. 
This prevents easy deciphering of the cede used and 
the message can be read more easily than If a booh 
has to be used. 
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^ By Our l^rlt Correnpondent 

Hi Sum Interest m In more ways 
fidHp tot Uitfl city was not only one oC the leading 
of the Pei Rian Empire and for a long period 
^^fdenoe of royalty but also figured as the 

r i of the biblical story of Esther and Ahasnerua. 

la DOW covored by Immense mounds which 
rifio j|buve the surrounding desert plain We should 
4b know a great deal more almut It but for Us 

liotaUOD In the tar Interior which renders It dtflknilt 
^ccofli and tnaken the transpoitatlon of finds ex 
Itamely dlflloiilt M Uteulafoy an emlneut Paris 
hfchiftologist was the first to discover any Important 
Mmalps at Susa and some of the results of hls work 
Itaive been sole ted as the subject of this article 
According to M Dleulafoy s dee riptlon tbe dly 
must have presente 1 an Imposing appearance m 
viewed on approaching it from the surrounding coun 
try with lu royal acropolis a great fortified place 
situated on a height above the rest of the rtty Here 
the walls and towers built of sun dried brick rose to 
thirty times a mans height After passing through 
the city and the commercial quarters we follow a wide 
avenue which leads up to the acropolis The fortifies 
ttona were surrounded by a moat which took its water 
from the neighboring Chonspes stream No less than 
sixty feet thickness was given to the brick walls 
so as to furnish tbe strength to withstand tbe shocks 
of baiterlng rams Spaced around the walls were 
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watch towels and poslern gaua und a iimlii gate at 
the front gave a cess to the Inttilor This gate was 
flanked by two proje ting toners as we see them lu 
fortifications of the Middl Ages an 1 there wort also 
c( vered poitl oh hern wl 1 h served as the center of 
life outside the pula c We may ImaKlne Mordccal 
sitting under the portico u ordiiig to the Bible story 
waiting to communl ate alth Father who occupied the 
womens apartments In the Kings i»a) u within the 
walls 

Aftu paaslng the gieat gah we >me to a high 
tc wer reseintfilng the d itjui of out early fortnsses 
PhlB forme I on corner of the o it r work btlng 
lowevcr K parated from the main walls hy a spa e 
H( hh to hi beittr prote ted Thla pait however r 
mains to be excavated No Iniibt It served as a last 
lefiige fc r the soldiers an I Inhal itauts of th royal 
ity whtie they rinld floe foi i rote tlon In tim of 
langer Farther on Is a large ulral spa e which 
was vrlglnally the great c i tral square or parade 
gDUul Aiound the squart wpic various stni tuios 
On one sldo Is the ( 1 add upyiug another point 
on the fortification walls an 1 1 minuting with Its 

great tow rs the rest of th w rk It was shapr 1 
s mewhat Ilk the Assyilau foits with whUh we art 
familiar On U othti sld of the square Is the 

Kings privatt pala ontlining the womens aiail 
nients where kstlnr llvel We do not know ns vet 
whether any iiarta of the ancUnt buildings icmaln 
as there have be ii no excavations male he e u]> to 
tbe preflint time Opposite Is the great throne rovm 
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whlih tv filiowtt In uiir IHuittratlou and wbtt )i Uuw^rvA* 
spet lal m^^allon as M was ou this spot tliat M l>leu 
lafoy carried out moat of hla work The itructiire 
lies on an flevatPil 8(}art atid tovcra much ground A 
gieat double stalrcaao led up to it from the square 
wUti biilusiindiH of eirnmeU d brl« k in bandsonir de 
HiKtiH uuii (ulijiH anti the sl4 p" were wide enough to 
a( (omniudatt thirty men abn ast and cvon horsemen 
(uu)d tiiuutit Mitni At thi bottom and also at the 
iipiH r kv(l rt high gates ur pylons adorned with 
H hHn(lH(tim dH)oratlv( border of Uona In enameled 
l)ri( k Jteyoiul tilt gait wii» gardens very tRstefnlty 
lull! (Jilt ntth tr<iH iiid ibiwtiing plants and we may 
Kill poHP that a guy urtuv uf brilliantly colored tents 
m t up with ( diirwood poll h and fastened with silver 
rlngH rt(i Hfattir d o\<r the laiidsejilto 

I H[H(lallv etril lug owing to Its vast proportion U 
I Ik niMuhin i or tin im i noni whi(h was used by the 
liistaii kingh lot m]h( lal oin itslons Here th( King 
h Id Ills (ouit iml r((rt\od tilbulailes or ambasaa 
tbuH fiom Hill I minding nations b nntigh of tht re 
in ilns of this lai'gi building wt n found to glvt h verv 
good Idt a of what it looked like In ancient timi s 
and tin m(Mb 1 shown in our Illustration has Ineii 
prepan d In aii ordain ( Pht building was almost nn 
opt n Htimtiire and had a leiiliHl halt siirronnded on 
thru Hid s by poitiifm nplnld bv lolumnH Tin tnllro 
building ((}V( i * d about h ilf an in i< Six raiigt s of 
gnat (olumi)H maih Itom tin giay atom of a inlgb 
boilug quarry a pin Id lln roof of the prim iiml part 
The xoliiinns wm no^hsn than sixty fi 1 1 in height 
One of lln laplials of thf lolunms was found almost 
entin and Is sliown In oui i ngraving H was brought 
to Paris afttr mm b liiboi as this gnat mass of stone 
was vtiy tlifflt ull to transport 

I be roof In ams inf suppoi I* d on a double figure 
of gray stom n pit anting Inn* ling bulls In Ihi 


original Um b^ns mi ot 

gold but they hre ttow tn 1%* gen 

oral treatment of the oapHal )i a eombinaUon of 
H)|fyt>tl*n, Greek and C3haldeait Nmmt the roof^ 

all around the bnttdlng, ran a wide tneee repmentliHa 
a long flic of Ilona inoloaed la a decoratlre border A 
part of this frtese wag found anffletent to piece to¬ 
gether a few entire panels in an excellent atate Of 
preeervatlon Thia exceedintly bandeome frlete li 
shown lu one of our llluatratlona. The lions are rep* 
resented between borders baring a lotos deeorstlon 
and are remarkably executed la molded brick col 
ored alternately with dllTerent enamels The colors 
In the trlese are white yellow blue and green and 
the background is a soft torquoiae blue so that the 
whole design gives a very rich effect As enamel 
(olnrs hardly change at all with time we have the 
frieze tn almost the same state as tn the ancient 
period The front of the throne room baa no doon 
and It Is likely that curtains were bung down in the 
spaces between the columns so as to shield the Inside 
from the sun and these could be rahud or lowered 
to give shade when It waa needed 

Oriental magniflcence was not spared on the Inside 
of the throne room to judge by the remains which 
were found on the spot It was lined with a red 
stmeo but no doubt the walls were nearly or quite 
<ovtred with tapestries of the most gorgeous colors 
In the niches of the wslls were gold and allvor vaaea 
and like ornaments Some of these were gifts made 
lo the King by tributary nations such as the gold 
plane tree presented to Darius by the satrap of 
Phrygia 

Cedar of Lebanon formed the roof beams, and this 
was Incrusted with gold and mother of pearl leaving 
thB wood also visible as at that time ^edar was 
(minted as a precious wood and was no doubt treated 


wil^ lidmi. sttA ilmw 
Tlw tCUt iMt (ai#ii^(( * « 

•nA ImM » wtlter lA ' t 

Ml Ao«ium ifA Wm AfijSlitlW 4 

ruisd at that tkne atpn 
Inoiadtng Persia JWa 

The King wu yeeognisfd m Idie e]ao^ 

Ormasd and the remains of an hiserts H s|(^ 
a dedication to this divtalty wet*e foand 
The present building was erected hjf 
Memnon and lies on the site of a mofA 
building of the time of Darlas I A part 
ration of the older structure was also fouail^ t 
a very bandaoroe frlese of enameled hrlok 
the soldiers of the Klng'a bodyguard Th^ ‘ 
of the Persian soldiers or archers arC remarkaUg'^ 
executed and the colors are nyost pleasiag. 
arohers hold a short javelin before them and 4|pt4 
shoulder carry bow and quiver According 
am lent writers the Persian kings had in 
their foot guard a special bodyguard of IflOOO^ 
called the ''Immortals Of these atHH) had 
headed Javelins with sliver pomegranates at thf : 
a description which corresponds strikingly with 
flgurei^hown on the frleie The remaining 1 flOOigustl 
were a special seled corps and tarried spears 
gold pomegranates 1 

As regards the story of Esther and Ahasneiim^ 
(Darius 1 ) it is to be remembered that the events 
in question took place before the present opoddna 
waa built However the archers frlese belongs to 
that period aa it was part of the earlier building 
Perhaps the remains of other buildings of the period 
mentioned In the nihb still exist In the parts which 
remain to be explored 



Radiant Energy and Matter—11* 

Sir J J TKomson*8 Royal Institution Lectures 


In opining bis second b (tun flir I J Thomson 
said that ht has on the last odUHlun dlsdiHStd some 
vkwH wbicli had Ucu put foiward to explain whonco 
the NUii detIviHl tlui iiiorniouB energy it radlaUni 
Willi h adOKling to various oatlmatcs rangfd fiom 
10 (Htu to Ki CHIU hoi HI ia>w( 1 p( r Hquarc fmH of Its 
surface 

The radiation from tin sun Prof rhoinaon pro- 
MHdeil travibd away lliroiigh epnee, a small poitlon 
of it falling on tin iilamts of the emrgy they wore 
thus roiillnuouely mqulrlng the planets savid but 
a small amount Tin i artb for iimtame did not re 
tain any appreciable quantity Kixlng It lm<k to spaco 
ugaiii also in (hr foiin of radiant energy 

It was iiOHHible to foim an istinmte of the tem 
IMMHlun a body would mqiiiio under the Influemo 
of th( Bun 8 rndiatloii if It lost Just u« much energy 
as It n cojved Prof I oynting had thus cab ulub d 
thi tdupernturo of the diffirejil planets on this hyjw 
IheHis In this i-ob Illation theit were some uncer 
tain fiutoiH puitidilarly aa to the qimntitv of radla 
Hon H fin led Tn the (misc of thO tarth this was 
an apprttlabln amount Making howiver the most 
probabb allowniid^ and istluiaies It appeared that 
Menury would have a ttuiperutuie of 4117 dog abso- 
lute or H4 deg ( Vinus ont of ItiS deg absoUiK 
or deg (. whib the i orn spondJng figure for the 
earth won ifiO deg abfioluLe or It deg ( In this rase 
the calculation could be chitked and the figure given 
repnnjentml vciy well the hm rage iem]>erature of 
the earth Cakulatc^d In tlie came way the lempira 
tun of Mars camo out as - 38 deg C or far below 
the freezing point of water This appeared unfor 
lunate for the i anaia but he believed that Mr 
Ujwell had ways of meeting the difficulty The tem 
ijeraiiire of Niptum <a!tulated in the saW manner 
w TH «ir deg ( HO that itile planet iiresentoil ox 
(fpllonaHv ruvoiulib (ondllinuH for tin (Hmihict of 
low tt inpeml 111 e KHtanli In this lonniillon the 
qiKHtlon also uroRf ns to wlial would be the 
HMipeiatui of o iKxh (\i»oHed to starlight only 
AstroiioiiK PS istlmaied stnilbht as equivalent to 
7 uo/. AJ Itrlkht siinllghi md taking this as the 
bohiH of Hk (lib tilal Ion it appuind that a Iwdy ex 
pnsefi Hoh 1> (o tin indlutIon of tin stars would ac 
quirt a lemiMriLlnrt of lu dtgtieB absolute 

Ihf main pmtinn of IiIh last lectuu he proceeded 
had been dexotid to Hhowlng I to <01110*01100 between 
the total amount of radlnllon glvtn out by a block 
iKJdy and Iln absolut temiwnlurc of that body All 
the moat TV cent expet imtniH showed that the amount 
of eiu rgy railialetl iter wiuaii < utlimter of surface 
(ould he repnsented by the ^ la ergs per 

Hi port fif HiP *1 J 1Toni*oh8 h Ilirt r< p ih rot) fmm f aiHumt 
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seiond The erg was a convenient unit for puriKwea 
of calculation but was too small for engineering pur 
poeoM Olio erg being about the amount of energy ux 
erted by a common iiouse fly when It crawled up a 
window pane a height equal to the breadth of ones 
finger nail 

Ihe expri^saion above given for the radiation from 
a black body had been applied In a most Ingenious 
way to the measurement of the temperature of fur 
bace fires and ihe like by means of the bdry pyro* 
meter In this Instrument the light from a fumaco 
was fcK used by means of a mirror onto a thermo¬ 
pile which thus received a fraction of the total radla 
tiou omitted by the body to which It was directed It 
was thus iiecessat 7 merely as it were to look at a 
furnace with the instrument In order lo duiermiue 
its temperature As he bad stated last time the 
fourth power law had originated In some labulatlonS 
made by Stefan on some experiments made long ago 
by Tyndall It hkd aince been shown that this law 
th( only possible one in accord with thermo- 
dyiianiks 

JhlH condusion resulted from a consideration of 
the pressure due to light In fact all radiant en 
pf'gy exerted a pressure on a body which absorbed it 
This was almost self-evident when light waa thought 
to bt a stream of small particles moving with great 
vh1o< ity If Bucb particles were absorbed by a body 
thn latter would be pushed forward the effect being 
equivalent to a pressure exerted on the body When 
the undulatory theory Introduced however It 
was not clear that there would be any similar pres¬ 
sure if light were a wave motion In fact, this vary 
point had been taken as a crucial distinction between 
the old and the undulatory theory The experiment 
had been tried by Bennett who allowed light to fall 
on a delicately suspended disk and fortunately per 
haps for theory, had failed to detect any motion We 
now knew that bad more delicate methods been 
ad<^ted the result would have been different but 
bad this been tbe Case the experiment would have 
been almost a death blow to tbe undulatory theory 
It was not 1111 long afterward that h was shown 
that on the electro-magnetio theory also radiation 
must exert a pressure on bodies which absorb it 

It was aomewbat remarkable that many of the 
more recently dlseoyered properties of light were In 
many respects more easily expIalDed on the old 
corpuscular tlieory than by means of its auocessor 
and this question as to tbe niomenmm 04 radiation 
was an Instance in point Maxwell Imiferer, 
showed that If light were an eleeiro-msgiietlo dis¬ 
turbance a beam of it must possess a eertain amount 
01 momentum m tbs direction of its metloiiA and mM 
accordingly in tJMs regard meNMiiileidhr equivalent 


to a Htrcam of parti* les Hence when light was ab¬ 
sorbed all iu momentum was communicated to the 
absorbing body as a pressure This was not likely 
however to lead to any practical inconventence On 
an average-sized man standing lu full sunUght the 
total resultant pressure only amounted to about % 
milligramme It was Indeed a great triumph that 
these excessively small effects should have been 
demonstrated and measured withiu u few per cent, 
with laboratory apparatus in which the total force 
acting was but part of a milligramme 

Tbe effect in question Prof Thoraion proceeded, 
must be distinguished from that which caused rota¬ 
tion in Crookes radiometer When this wae first in 
ventrtl the effect was bollevod to be due to light pree 
sure, and the Inatrument wae sometimes referred to 
aa a mill driven by light Further work showed that 
tbe foicea 4n operation had a different origin the mo¬ 
tion observed^J?elng due to iho communication of 
momentum between the hot plates of the rotating 
part and the bolder walls of the containing vesael It 
war the lecturer proceeded easy to dietlngutsb be¬ 
tween a purely domestic affair of tWa kind and an 
effect due to an external <ause such as was the pres¬ 
sure due to Hght In fact any effect due to the action 
of tbe glass In pushing particles of air against the 
vanes could not produce rotation of the apparatus as 
a whole a self-contained system being Incapable of 
acquiring momentum U would be as impossible for 
the radiometer effect to produce rotation of the In 
stniment aa a whole os for the passengers facing the 
engtiio in a train to assist in propelling the latter by 
hitting those oq the opposite seats Action was baK 
anoed by reaction and if tbe vanes moved round in 
one dlreoUoo, then the casing it freely suspended, 
would turn in the other To show that this was in¬ 
deed the case, the lecturer suspended a radiometer 
complete from a fine wire When oxpdsed to a strong 
light the vanea rotated in one lilrectkm white the 
bulb of the Jnstrumeni moved round slowiy la the 
other 

This radiometer Sir doaeph continued was 
one ot the dlfitenlttea wliJeh find to be ^ rid qf td 
eximriments on the jireesore of light Ite effect WM 
very large as compared with the lat^ Anedhejr 
fichlty aroee from oonveqtlon cmTetOA If the 44# 
In the ressel need l^t warmed, carienu w4reget^$^ 
which acted wHh totm Ahneat tanqite tn. 
son with the um preMmre to be "THm 

could bd go^ rid of by idaejq# % 
vacuum, but tlOs 

Tbe proldem was thus a diffketit 

meldr sffAoU copid, Ww^v##,. be,Are|d4d W Wttej 

advmAta«i of the ^ that fhdr W«W 

ilMStto eihstr and that if the SaAs WWiU vdiTdlW 
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tBij ir««l4 auitt#l -oat 
^kmUIb^M, b^ Uw ifH 
lYot I^Uag la tbit tba ram 
tba areArare d£ lisht awa rialdly 
$V mica «Ma, the whole botai mb* 
^Wt inM^looB TflMel from a qaarts fiber The 
imtf Utile of the twdlatton and lU 
tllBrefW remained much the Bazne at 
4MCer T«BBel On expoeure to light the 
^ ai|« fhia^ xanefl oauaed the whole of the mica 
|fi6 Attm, the amount being meainred by a 
^ Hi^ teflected from a mirror 
awifare due to light wax the apeaker con* 
tMt detected by the RuMlan phyalclat 
ign^a little later Klcotls and Hull succeeded 
^ rery aatlafactory agreement with the 
ikraw #r theory On the theory that light oon 
' ^ a firoatn of particles there was also a pres 
! proAwM but different !n amount, so that the 
etpaMihsg4g made served to discriminate between 
thi^ tMAsy and the electro-magnetic theory With 
thiSjjif^HBMr the <prcsiure produced would be Just twice 
as jtioegf as with the latter Hence if we could trust 
Onti^ S3K|>srImenta] results within a margin of 50 per 
cegt, R was possible to determine which theory best 
saipsUsd the experiments Messrs Hull and Nicolls 
(dlind their remits In close agreement with the re 
qfi^rsoisnts of the electro-magnetic tbeorjr the dif 
Mmes not amounting to 10 per cent 
dtnee light exerted a preseure It was poesible to 
Qgaoeive of an engine operated by this pressure The 
apMunt of power produced might not be at all 
fi^nnidable and would make no show In the Industrial 
vqrld, but all such engines whether large or small 
were subject to the same laws since there was not 
Ml thermodynamics one law for the rlrb and another 
tbr the poor Suppose then a cylinder fitted with a 
piston and filled with light Instead of with gas This 
Hght would exert a pressure on the piston Calling 
the energy of the light per unit volume B then the 
pressure x>er square centimeter on the piston was 
BumerlcAlly equal to 1/3 H by the electro-magnetic 
theory while In the caae of a gas filling the cylinder 
it would be 2/3 B 

Suppose now the piston was allowed to rise so as 
to alter the volume below It by the amount n' Then 
the work done would be pt^ At the same time how 


ever. In ortler to (in up the space left behind and thus 
keep the temperature constant energy «<iual to B Pi 
must also be supplied 
Hence the total supply of energy must he 
+ or since p=s=l/8 B 

we bad 

pc* 4- Be =4 p V* 

But It was shown In thermodynamlos that in that 
case we must have* 

dp 

4 p v‘ = S - V* 
dB 


dp 


or 4 p — 
d9 

where 6 denoted the absolute temperature 
Integrating this gives p = l/8B==rT* which was 
the fourth power law 

The existence of ibis pressure due to radiation had 
Sir Joseph continued been put to a great many uses 
as an explanation of phenomena Thus It had been 
supposed sufficient to account for the existence of 
comets tails and Arrhenius had suggested that it 
served to regenerate the available energy of the uni 
verse now being continually dissipated in various 
ways For nls own part he thought a little too much 
had been made of the fact that light produc'ed a pres 
sure and that the application of a little cold arlth 
metlc would show that the hypotheses frame<l were 
hardly warranted by the facts 
As for comets s tails It was of course true that 
tight from the sun would exert a pressure on small 
opaque hod-les which, If sufficiently minute might bo 
repelled In spite of gravitation Gravitational at 
tradlon was proportional to the volume of a body 
while the Light pressure was proportional to the 
surface Hence If the bodies were made smaller and 
smaller we must at last come to a size when the ro 
pulsion due to light would exceed gravitational at 


• Kiiffinoeri will nKwgiUM; Ihr t | litif ti biU r In lUe form 
Vdff L 

tliowcii known rcUtton iKlwmi tlio it|»ecl0c volnm of uUnm and li»« 
lutt nt heat 1 Ida ipn« T 

ftf tht u niitMWtUrt* T I th< mjulvalciit (t ipv* alw i 


r and / IkIijr tht totaunfrtfv « Id 1 


traction For this repulsion to come into play how¬ 
ever the light must be absorbed If the particles 
were transparent, there would be no repulsion If a 
comets tall consisted of dust then no doubt, the 
light pressure would sweep out this dust from the 
doorsteps of the sun If however the toll were gase¬ 
ous, then to get the gravitation balanced by the 
light pressure this light must be absorbed It could 
be shown that the light pressure duo to the sun was 
one ten thousandth of a milligramme per square 
centJwoter and hence If 1 square oentimeUr had a 
mass of one-tenth of a milligramme behind It, the 
light pressure would just balance the attraction 
Hence 1/10 lulIUgrnmme must euffice to absorb all the 
Hght Imidont on 1 square rentlmotcr No gas was 
however known wbkb was caiwhle of doing this 
Hence If the comet a tall were ga'iooua one could 
hardly conrelve that Its n pulsion was due to the 
presBure of the sunlight 

Tills pressure of light formed an excelli nt lllus- 
trallon of TiO Sagos theory of gravitation which as 
sumed that all inassca In the universe were being 
bombarded by partlelos coming from all directions 
kach mass would therefore shield Ks neighbor from 
some part of the bombardment it would otherwise re¬ 
ceive and hence the two would be Impelled toward 
each other The same kind of thing happened In 
the case of radiation proasure Two cold bodies 
placed within a wann Inclosure would each shield 
the other from a certain pressure it would otherwise 
itNflvi from the radiation from the walls and the 
two would tend to move as If attracted to eat h other 
If on the other hand the bodies were hotter than 
the Imlosure they would repel each other Prof 
Poynling had thus shown that two globes each of 
20 (entlmctrrs ladbis and at the It mporature of boll 
Ihg watfr would If radiating freely Into cold space 
repel ea<h other with a force exactly equal to their 
gravitational uttrsctlon Tt might Im? asked he con 
tinned whether this was iint a serious thing for 

experiments on gravitational ai traction and un 
doubtedly It would l>e ho if tin walla of the imlosure 
In whU h auoh experlmonlH wen made were much 
cooler than the apparalua experimented with In the 
actual conditions of the exp* riment however the 
radiation pressure canc^elcd out 

(To l>e (on tinned ) 


Fixing the Day of the WeeK of Previous Dates 


Some Curious Rules and Their Application 


In combating the erroneous Idea that kriday Is an 
unlucky day, and In advancing the fatt that for 
America It has been a particularly lucky one—if there 
bt any such thing as luck—any one who will look up 
American history from the date of Columbus h sail 
Ing to the Important battles In Mexico and elsewhere 
will be convinced that Friday and thirteen are for 
us lucky I Incidentally stunvWed upon the method 
of dfttennlning the day of the week on which a given 
date feil—a system of calculation which is employed 
by the lightning calculator Leo Krlchsen on the Ger 
man variety stage and which as U Is probably new 
to most of the readers of this periodical, I present In 
detail 

In the ordinary year of 366 days there are 52 weeks 
and one day ever which latter extra day renders more 
difficult the determining of the day of the week In 
times gone by—a difflculty which Is increalfed Urtho^calc 

presence of the extra day of the leap year and stlfliCtho part of life lightning or other cahulator He 
further by the absence of this extra day oti-ep» rtaln keep In mind that on month 

even hundred# of years From this arrangement 1IIMS|HL^nuary iat there hadMEWfi in Tanuary 1 

^1n February 


By Robert GrimsHaw 

talcndar by which we now rmkoii and which was In 
trodiK-ed hy the papal bull of IGKJ 0*tober 5th inter 
0raiH99imQ» there were tut out from the date men 
tinned until 1700 ten days for the eighteenth cen 
tury 11 days for the nineteenth 12 and for tho 
twentleih (our own) 13 from the Julian talendar 
This Is to be considered af-ler dividing the number of 
the year by four Therefore when we calculate the 
day of the week of the year A D 1 must bo thrown 
back one day a year more from Saturday of the year 
1 further by one day for each leap year and if the 
date according to the Gregorian calender Is desired 
the number of the missing days Is to be subtracUd 
from the date according to the fulian calendar The 
result of the calculation determines the nuinlier of 
weeks which have elapsed from January Ist up to 
the date In question This Is the only part of the 
Iculation which requires any act of memory on 


tbs year ends on the same day of ti^fci||ek as i 
which it begins springs the <»teh 
successfully employed as a bet—^at this y8M|||flit 
mas and New Tear ■ Day do not fs4t on the same 
of the week.* Naturally for the New Tear’s Dsy*» 
of which the vloUm thinks Is not In the same year 
at the Chriatmaa In question but In the next 
Now if the year 1 of our Lord began on a Saturday 
Uls T«r A. D 3 began on a Sunday, and A. D 8 on 
a lloiidaF After seven years of 866 days eaol^, the 
shn^e order ooMrs again So we start with the fact 
that the year 1 bagan with a Saturday The gdoia ts 
true ot the year B CX 1000% which astronomers jsali 
minoB 16000 

fli d|vfdiag by eetau the number of the years of 
816 da:^ sacM d^oe the year 1 of Chat period we have 
4n remfiti|d% lor Satqrday 0 Sunday 1 Monday Z 
^ ths^tedwrrede* ef leap year eomplloates the 
Tll^iittpber pe days which hate been **tn 
IbT ^ >tF4br«ary U asoertahied 

aiBnbay of the year by A This is 

^ th* «roiSM yulia» eal- 

6k aoopnllitg to the OreioHag 


April 


May 119 


June 160 July 180 8flpteml>«r 242 

November 303 333 days (With the aid of 

the ordinary mnSb^ltoi^ruleB these numbers will 
not be ver y dfte u l t Xo ^rdtoin^to^ho mind ) It Is 
easy to see that on the 16tb da^^Aslanuary 15 days 
have elapsed since January let on November 7th 
310 etc. 

The practical application of the rule Is much more 
easy than tt would at first seem In view of this 
tbeoretkial discussion First 1 Is to be subtracted 
from the number of the year and the rema nder 
divided by* 7 The remainder If any of this division 
is called the first remainder Then the undlmln 
tihed whole number of the year is to be divided by 
4 From the quotient (which for dates before Feb¬ 
ruary 26th Is to he lessened by 1) the number of 
missing days according to the reformed nr Julian 
calendar is to be subtracted Thl/i difference is to be 
divided by 7 and the remainder if any called the 
**secottd remainder” Finally the nmnl>eT of days 
stoM Jaaoary Ist is to be divided by 7 and what la 
over^ If any. ^en called the nhtrd remainder The 
torse rsmalndsrs are to be added together and tho 


gum divided by 7 ao that it lagt Ihore Is a final 
remainder which will be one of the nuTnl)er« 0 to 6 
Inclusive If this final remainder bo 0 the day of 
tho wocU was Friday If 1 it was Saturday and 
go on 

As an example we take tht date 1628 January 
JJCth (this order being c liogen for ronvenleiuo) 
Ibll 1 — 1610 1610 - 7 -30 first remainder 0 

1611 —4:=i-402 The number of missing days for the 
bi vonleenth rontuiy 1h 10 tbfii 10^ — 7 = 56 with no 
remainder so se< ond r* malnder is fl On January 
28th thero were 27 da\H elapsed since January Ist 
ihe third remainder ufltr dividing 27 by 7 ia thor 
lore ti The sum of the throo romalnders Is 6 which 
shows that tho date In qiiestloti fell on a Friday 

Suppose wo choose as nn example 1423 May 30th 
1423 — 1:==I422 whUh after dividing by 7 gives 
an first remainder l 1423 — 4 — 155 I55 — 10 —14G 

146 7 = 20 leaving as second rt malnder 5 May 

tOth (149 days elapsed) 110- 7 = 21 third remain 
der 2 Sura of the remainders s then final remain 
d<r 1 calling for a Sunday 

Ihla method has boon known for some lime 
Hlth*>ugh not to a very large circle A novelty la 
Us application to dates before the hlrih of (hrist 
as explained by KretTlnger of Berlin To work this 
out (t is necessary to call the year by Its astronom 
kal year wumber that Is one logs than tho number 
which we give It This number is subtracted from 
10 000 and the difference divided by 7 to get the 
first remainder Tho same dlfferenre U then divided 
by 4 and the quotient Increased by 1 because minus 
lOOOt) waa a leap year Only In sufh years it remains 
up to February 28th unchangod otherwise the old 
rule agyplles As an example 

—2865 B C February 17th 

— 2864 + 10 000 = 7136 first remainder 3 
7136 — 4^1784 (no addition because the date lies 
before February 29th and the year is not divisible 
by 4) 1784 “r 7 = 264 with 6 as second remainder 

On Febniary 27th there were 47 days elapsed since 
January 1st remainder 47->-7 = 5 Sums of the re- 
malndars, 8 + 6 + &=:14 final remainder (after dl 
vidlng 14 by 7) 0 Therefore tho day of the week 
would have been Friday 



SdENTO^ AtIBItidAII 'liliMW 

The Alteration of Chech^* 

How Alterations are Made in Spite of Safety Tint Paper and CKecK PuncKea 


By 'William J llinsley 


Ik all (orRf rs an Hkilful ax pulnntaklng and 

aitmt* as waw ( harloH Bt-ckor of Brooklyn whon In 
IsDb ho riilHed a dralt of the Batik of Woodland Call 
foinin on tli* Croi ki r Woolworth Bank of San Fran 
(lri(o from twilvo dollari to twenty two thouiand dol 
laiH Ihf |>if>i4(tU)n of bnnkfl against alterations 


restored thereafter by meana of water color The 
ratoed amount waa then Inserted In letters and flc- 
nr«8 new perforations to protect*' the twenty-two* 
thousand dollar draft were made with a baud punch 
and the raised draft was complete 
The altered draft was cashed without exciting sub 


pany that stnc^ then Becker aj^lled 
position as salesman and 
advantage of using safety paper 
drafU U Is needless to say that he 
The Work of an Artut 
Probably the best educated and most 
In the United States Is Alonso J 



AUTISTIC CHKCK PKRFORATING ORIGIN At 
HOLKS Fll I KD AND NBJW AMOUNT 
PUNqHHJD* 



RAI8HJI) hHOM KlFTPBN TO TWENTY THREE* 




ItAlShI) FROM TFN DOI DAKS TO TWO HUNDUKD AND TFN DO! lARS 


would be almoHl ImjKiRelhle—partli itlarly eo when 
drafts and Lhecks aro cashed In the ralher hurrhd 
manner almost unavoidable in the rush hours 
So artistic was Bwkei s alteration of this twelve 
dollar draft Chat a (areful examlnnllun under the ml 
I roacope was necessary for ItK detection The draft 
had been duly protected with a check punth hut 



BOND WIIH ORIOINAI SIUNATURF hHASED 
AND VI W SlONArUKK INSERTKD 


pit ion and without unusual difficulty and before Its 
fraudulent nature was discovered Becker had disap- 
peared It was only after a two years chase all over 
the United States that he was Anally located and ar 
rested In Newark New Tersey On his Arst trial tho 
jury disagreed but at the opening of the second trial 
B4(kor pleaded guilty and was sentenced to two 
years imprisonment in the California State Prison 


now completing an eight year tenn In the Auburn 
New York State Prison for raising a draft drawn by 
the National Hudson River Bank of Hudson, New 
York on the Mechanics National Bank of New York 
city The draft was drawn for nine dollaiw It was 
raised to nine thousand dollars. 

Preparatory to this transformation Whiteman pur¬ 
chased several small drafts from the National Hudson 
River Bank Experiments wore then made with dlf 
ferent acids to ascertain their effect when erasures 



THE UPPER DRAFT HAS BEEN RAIBEt) mOH NINE TO NINE THOU 
SAND DOLLARS THE LOWER DRAFT WA* J>AMA0ED IN AN EX 
PBRIMBNTAL RAISINO AND WAS RBOaAlllBD RT THB ISSDlNO 

BANK* 


paper waa cliewed Inlo a iiluatU piilp-llkp masa the 
old perforations w^rc Ailed and these Allings were 
hardoAed and Irouwt Th^ draft was on a safety tint 
paper but this did not prevent tho 
amount by means oLacId 


Upon the completion of Becker's aentenoe he re¬ 
turned to his former home In Brooklyn. I have been 
Informed by one of the officers of a safety paper c<»n- 


oruRurc of thd 
the surface and tint bel 

• Tk* World. 
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^ had be«a Accidently burned by 

The draft* had undoubtedly been burned 
bank rery obUflnfly redamned them both 
etlon on the preoedldx page sbowa one of 
draft*. 

1 a next attempt waa evidently aucoeia 
I otto of the drafu orlxlnaliy for nine dollars 
raised to nine thousand dollars was shortly 
deposited In the Fidelity Trust Company 
New Tork—where an acconnt was opened 
a large part checked out before the fraudulent 
of the draft was discovered 
fhlteman fled but was arrested soiue six months 
in St Louts While on his way home for trial 

{ 'jumped from tho window of a Pullman car within 
dw miles of Buffalo and made his escape Ho fled 
dexleo but later returned to his home In Dausvllle 
York where he was again arrested He waa con 
tted ill October 1905 by Asalatant District At 
<ll*n«ys Frank A Abbott and John W Ryan of Buf 
and wus sent to prison for a t* rm of years 
testlflod at Whitemans trial WUlU wh uring 
^kilographs of the attorneys In the court room at tho 
lk>sfl of the trial Whiteman came over and said I 
hnow that you want my name and put his auto 
^aph In my book as though proud to have it there 
He seemed to feel no animosity for my part In his 
conviction 

After Whiteman had been in prison about a year 
I met his attorney and as a matter of curiosity 
ashed him what work Whiteman was doing In Jail 


was. 6f course* a comparatively easy thing to do* but 
a fraud very diffleuK of detection. 

Other Ifethodt of AUtirinff Checks 
Another method of altering checks much in vogue 
Is the actual change of the amounts themaelves 
Badly bungled examples of this method are shown In 


supposed purpose of tho clieck as. for instance 'in 
full of account In full of all demands *For in 
terest on note etc In one Huth case I discovered 
that the pen In adding tho words In full of account 
had slipped into one of the punch holes In the can 
celling Paid perforated by the bank As this can 



A1 lJ&*UhD CllkCKS OKIUINAL NAMbS AND AMOirXTS It! MOVH) HV Ml ANS (llbMItAba 


I he ict oinjmnyiiig haiftoius the change of amount 
from eleven to seventw n In tho one and from flftiH n 
to twenty three in the other b< Ing easily apparent 
Another method of alteration or a <oniblnntlon of 
methods already menllunod—is shown In the ai 
company Ing illustration this is part of a prnmis 
sory note which originally read two hundred dnliars 
A close inspection will show that a capital T was 


nulling ptiforatiun w iji ol lourse madt after the 
(lieLk had bctti paid tb< ink mniks Inside the edges 
of tin p\iin h hub w« m putuf iMisltive that the writ 
Ing uas Added afti r tb* (hwk had retnrnwJ to tho 
depositors bunds ami not iK'fon us the depositor 
would have hatl tho tourt In lieve 
Anothei ruse Iiliigtd on win the r tho sentence In 
paytm lit one ^ray hoiw to Ik right in every way 
was wrllUn In iU entirety it the time the deal wss 
nmdi or wliclhi r to be i iglil in «vc ry wuy was 
lnK<_rl d 'll a lat( i dati Tin i nlln sent* mo is con 
Krlidly in tin Kuni< handwriting is wrilttn with the 
saino Ink am) iirobibly with tii biinn (k n but It was 
ilnimed bv the defendant In tin < use that tln^ pbratn 
to bo light In eveiy w i> w \h added tho day afttr 
Ibo pnMidlng words wen wtUtfii A n prodm tlnn of 
Oh dlspiiti 1 sentemi itt shnvMi in the engraving 


OUlUlNAl SIGNATURKS P KAaH*I) AND OTHFR HIbNAlUttbS SOnsTlTinM) 
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Ihe Hltoruey replied Teaching 1 asked Teaching 
what? and the attorney replied Dnslness 

Comvim Mtthods of Raising Ohcika 
There are various methods of raising checks On© 
of tho commonest is to take advantage of spaces 
either before or after the original writing If space 
la left to the right of tho amount terminal letters or 
figures changing the amount are easily added Thus 
a check drawn for seven dollars la If moderate space 
has been left to $he right readily raised to seventy 
Likewlso if there Is apuoe at the left of the amount 
It may easily be raised by the insertion of the proper 
words and figures Thus a check for five hdndred 
dollars Is by the Insertion of forty fifty etc in space 
at the left readily raised to forty five hundred fifty 
five hundred etc, 

A Fororrg or rtn Alteration 
Thli method baa been followed on occasions with 
much aucceas In the Blckart check shown in the ac¬ 
companying engraving the depositor claims the sig 
nature Is a forgery while the hank claims that tho 
slgnatuiv) la genuine but that the amount has been 
**ratsed from ten to two hundred and ten dollars— 
til the aame handwriting The writer of the body of 
the eheoka (who also cashed them) U aervlng a 
■enteiloe in Bing Sing Prison for hts part In the 
work. 

Wholesole Alterations 

* In a recant base doaeno of chfM^k* were put In evl 
dance which the deppaltor claimed had been varl 
ouaiy ralaod from ala, Ijwn* eight and nine dollars to 
tarhtf aifiOdtttg by adding *te«n' to them The 
<;hadk4 bo^ a# to the original amounts and the 
ninod ahD^hlit^ wore all In one handwriting and It 
bookkeeper made the obaagea 
^4% h^fUMnrs had Dmo lAbed This 


itiaced before tho smalt h in humlnd sm! tin 
hundred altered so that with lls prefixer V It 
roads Thousand An additional cipher added to 
the figures completes It 

Alteration of Chcefr hy Maker 
Frequently checks are altered by bodily adding 


something to them after they have been returned to 
the dapoaitor from the bank It la of course but tel 
dom that tho amount of the check is changed In such 
a daaa. Usually the addlttona are explanatory or the 


\oliH Hr dlflnnim. in qiiallly of Hir and slant be 
iwfiD two portion’^ of tlir souloncc 

i Dannp but Alt thoft of Altnatum 

OiH of the most amrosflrnl im tboiis of altering 
fht(k« Is to erase the tnllro amount—both letters 
and IlKtiieB—and th^ n to nplate it with any sum that 


suits Ih© artist This method is extremely dltfi 
cult of detection If skilfully done and Is applicable to 
any kind of instrumnut Even on saftty papers a 
portion of the faco of the check can be washed off bv 
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A NOTE ORIOINAM Y PGR TWO HaNDK^D IKK I ARS RAlSh D 
TO TWO THOUSAND DOI IAH8* 
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tcld th« check be re-tlnted af necewary and then 
the deelred amount bo written In This waa the 
molhod pursued bo aucteisfully In the ca*e of the 
Docker draft already mentioned 

The Value of fhftfc PuKche$ 

(.heck punihes while uBeful aa a general pro 
tective lueasiire do not huve any strong reatralnlng 
Infliipnte on a profeaalonfll check rataer If you wlah 
to Know why ask the agents of a check punching 
mechanism to show you how they can ralae checks 
jiunched by a rival machine 
The illustration showing the iKirforatod |2 400 Is a 
good example of a raised perforation It was made 
from a photograph taken by transmuted light In 
order to show the original holes—now filled In—and 
the new perforations made Ihercatlor A casual or 
even careful examination under any ordinary con 
dltlons would not disclose the exlslem e of the filled 
perforation 

The eleven hundred and fifty dollar cheik shown In 
another illustration Is another example of a raised 
perforation The original check it is claimed read 
One hundred fifty dollars this amount having been 
altered to read Fleven hundred fifty Notice the 
bad alignment of the punched figures 

Bad Writino as an Obeiuring EU-ment 
Indistinct writing sometimes plays aa troublesome 
a part In obscuring the essenlial details of checks and 
others Instruments os do actual alterations confusing 
amounts Intention and even ownership 
Some years ago I was ccuisultecl in a case of this 
kind The question to he determined was whether 
or not the name In a deed as recorded was Rrvlng 
or lowing Jones The original deed had long since 
lawn lost 1 he recording clerk was dead There had 
been both an 1 rvlug and Ewing in the family 
The descendants of both claimed the property Tht 
dlfflculty lav entirely In deciding whether the writer 
hail made the first part of bis w like an r or had 
made an i like the first part of a w As the 
writer did not make the broad top r or a distinctive 
r with the shcmlder U was very difficult to de¬ 
termine whether the property had really been deeded 
to Ervlng or Kwlng An exhaustive comparison 
of the recorders handwriting was necessary before 
the real ownership of the property could be finally 
established 

Alterations for PurpoMts of ( oncealment 
Occasionally the ondorsementB of checks drafla 
and vouchers are altered either to cover up some 
thing or to comply with some condition on iho face 
of the paper 

Thus in an Invc nilgatton conducted in the office 
of the Borough Presldint of Now York some years 
ago several vouchers for carpenter work were found 
which had gone through the Controllers ofike with 
very palpable erasures of signatures and over writ 
ing of signatures In one instance shown In the 11 
lustration the camera brought out the signature as 
Hoyce Thla was the real name of the party who 
signed but his signature was affixed inadvertently 
It WEB Intended that he should sign a flcUtlous name 
To leave the signature would have c learly shown that 
the contractor and an official In one of the oUy de¬ 
partments were one and the same This waa not do 
sired hence the original signature was erased and the 
name Thomas A Tydings was written In Its place 
I he original endorsed signature had also heem erased 
and the name rewritten in i different hand for some¬ 
what similar reasons 

The Ihtection of AUrrations 
In dcteimlnliig whether c)r not chocks drafts or 
other papers have been raised or otherwise altered 
microscopical examination and comparison of the Ink 
used In the written portions of the Instrument will 
frequently determine whether or not more than one 
Ink has been used The fact that different Inks were 
used in different parts of the check or other imper Is 
ncj( of course proof positive of fraud but In the 
case of a suspected Instrument Is very strong pro 
sumptlvfi evidence 

A ralcroscoplc^il examination of a doubtful Inatru 
ment will often determine whether or not tho calen 
dcrlng of the paper has been removed also whether 
or not anything has been applied to the surface of 
I he paper Photographs both by direct and trana 
mltted light will frequently disclose things not ob- 
ervable even under the microscope 
Where ehemioal erasures have been made and some 
of the original Ink remains In the fibers of the paper 
this ink “if it contains Iron—cmay be partially re¬ 
stored by exposure to the fumes of acid In a tightly 
closed l>ox This restoration of the original writing 
li only teniporarj fading in an hour or so but it 
may be repeated as often as desired While In the 
rentored state the original writing may be photo- 
grapHed and thus be permanently preserved 
Time fu a Vetertive Agent 
When erasures onYtapora have been made by means 
of cbemicfils, thriie emoureo con b«, and frequently 


are so irsll dono M to 4«ly fit m ttgM 

But If the paper Is svarfilned again In idg months U 
will usually show s deotfied ysltov stsln. Afid If 
photographed the photo-print will dtfiolose the gtsln 
emphasised os the ordinsty photogrophlo plate is 
sensitive to yellow 

The Freedman checks shown herewith firs good ex 
amplea of ohemloolly erased ohfioka photographed 
three years after the erasures were mode There 
were emne thirty of these cheeks, amoonttng to about 
$26 000 The bookkeeper altered them by erHlng the 
payees name and substituting his own and occa 
sionally by raising the amount In filling out these 
chocks originally the bookkeeper (who confessed to 
altering the checks and who has served a term in 
prison for the crime) wrote tbe payees name or the 
amount whichever was to be cbsnged well shove the 
base line This when erased left the usual place for 
the name or amount clean and unaffected so that the 
new matter could be written In with a free hand 
without danger of blots or roughnesses 
lu the writing on one of theee checks shown here¬ 
with It Is very difficult to discover any alteration 
while in the other shown In the same Illustration it 
Is plainly observable 

Where ersBures by tnertbanlcal means—abrasion 
for example—are made on papers that have been 
much handled or when a considerable time bos 
elapsed since the erasures were made they are much 
more easily detected than Is otherwise the case 
The case of the State of New Jersey vs James 
Connolly hinged—^not on an altered check but on 
aubetantlally the same kind of erasure as Is used In 
the alteration of checks The alteration here con 
slstod of the chemical erasure of a signature on a 
ball bond The defendant was indicted for giving 
real estate which he did not own as security for a 
bond He denied that the signature on the bond was 
his And upon another Inspecilon It was found that 
the name James Connelly —as It now appeared— 
was not in the handwriting of tbe defendant As waa 
dlBiovered later It was a now elgnatulre which bad 
boon written over a chemical erasure. In addition 
to thla a blot partly obscured the writing and made 
tbe work of discovering the true conditions much 
more difficult 

Tho defendant on his part engaged a handwriting 
expert who upon comparison reported that the sig¬ 
nature as it now appeared waa not in bis clients 
handwriting Tho handwriting expert employed by 
the plaintiff I hen made photographs of the page and 
signature natural size and enlarged and at the trial 
these were introduced Into evidence They showed 
unmiHtakably that the original signature was James 
Connelly but written In a different handwriting from 
the second James Connelly This original signature 
as shown In the plate was brought out faintly but dis 
tlnctly On examination this original signature 
proved to be the signature of the defendant The ex 
)H rt for the defendants thereupon left the courtroom 
without taking the witness stand The Illustration 
shown herewith Is reproduced from tho photograph 
used In court to prove that the questioned signature 
was in the defendants handwriting 

Tht Prevention of Alterafions 
A good Ink a good check punch good safety paper 
and care In leaving no blank spaces will as a rule 
prevent raising of checks It may not absolutely 
prevent alterations but It will discourage the ordln 
ary crooked operator-nio much so that before exercis¬ 
ing his art he will look around for a more careless 
writer who does not protect his bank account so well 
Lowering a Check 

I never knew of but one case where a check waa 
lowered Here the forger stood near the window of 
a busy New York bank and saw a messenger from 
another bank present a check for certification The 
messenger said that he would return in a abort time 
Before his return the forger stepped to the window, 
called out the name of the other bank and was 
handed the certified check for some thousands of dol 
lars He hod to act promptly and cosh tbe check at 
once Knowing tbe difficult of securing so large fi 
sura without Identification he altered the check to 
read Nine hundred dollars, cashed It and escaped 
He was never caught 

Yous smifATuax and how to warn rr 
/tfeoH^ootion by Randwriting 
Millions of dollars frequently and human lives 
occasionally ore balanced on a pen point 
No other record left by man Is so peculiarly per¬ 
sonal oharacterlsUo, and Identifying os his hand 
writing It is better than photogrfiphs or body znoas- 
urementi for establishing IdentUy because it bears 
the stamp of tbe writers IndlviduoUty, bis own 
eonal touch It con be recorded In compaet form find 
ran be easily filed and kspt for refsHaaoe. 

No other BfiUon produces so many good or tMt 
writers as tJntted Statsa, yet Jhdffififi thf 
wrlUlMk wpwUn/ ol •MMdttM, «* IM 


mmsmn 

ii fi bfis Nli ld ^ ^ 

hew to fitfrfet ^ 

▲ ntUs molfa eetfi fiwl Uiought, 
lag impc^iaai PfiWHr*» woii^ bfive a tail 
fiaaoyanoe and; mt toss* 

T^e time eesentlsli of fi ffoed bendaqilliH 
UfiblUty, ease of eoeoutloa aitfl sp eed- 
pari of tbe handwriting of this country la |isHi$pd 
hy the free, forearm movement This is eoAduffil^ 
grace, speed freedom and ease of eseeutlosu 
necessorHy to aeottrocy of form. 

FoHorions of ffandwitmg^ - ^ 
School children, following tbe some starOotlHN 
models and proollolng and using them underSN 
same condition^ write very much alike, add 
writing Is crude, conventional charaoterlesa A pa 
years out In the world works a wondrous ohaCp 
Conditions and Individual temperaments opsert 
selves making alterations In the handwritings 
leave them scarcely re(}ogniBable A change of SiQd 
or gtxe a lolling off here, an addition there an ep 
phasii on a certain part of a stroke, the adoption 01 
a new type of capitals or small letters—these op 
some of the things that produce tbe variations foui^ 
lu handwritings that were originally almost Identical. 

There is certainly a peculiar handwriting, a pe¬ 
culiar countenance not widely different In many, fOt 
always enough to be distinctive. —Boswell s liife of 
Dr Johnson” 

These variations admit of almost on Infinite nuok 
her of combinations and when these peculiarly per¬ 
sonal variations from the normal or conventional 
styles become t fixed pan of tbe handwriting of the 
individual, they are known os characteristics ” and 
serve as Identifying ball marks or trade marks, os 
It were 

It U by these cbarocterlitlcs or hall marks ps 
cultar to each handwriting that the particular hand 
writing is sejDarated from all others and unmktok 
ably recognlaed and Identified. 

These identifying characteristics are a oomblna 
tlon of many conscious and more unconscious rope 
tltions Habits In bandwriting may be formed as It 
other things and by giving thought to It during tin 
formative period we can control our writing anc 
make It good or bad characteristic or characterless 
A little study of our handwriting it not only in 
terestlng but profitable as well 
To-day a thing is hardly considered on tbe road t( 
doing until It has been put into writing and it be 
hooves us to select what Is for us the best style a 
handwriting and a type of signature that will bes 
protect the bank account and the other valuablsi 
safeguarded by signature 

The Signature 

A legal signature' or sign manual may bo an as 
Burned name a title a mark a sign or a pen flourish 
anything that may stand for or represent the name 0i 
tbe signer Ordinary modern Interpretation and u» 
have construed the word signature to mean th* 
writers name written by himself Hence the moden 
signature at a glance discloses (1) the name of thi 
writer (2) his peculiar spelling of the name, (8) th< 
various lines forming a pen picture of tho same 
(4) the writer's own personal technique or touch 
This in Its entirety gives an identifying mark that re 
veals at a glance sulBoent of tho writer’s character t< 
satisfy a hurried demand, and yields much more Ot 
longer and closer Inspection Then too ’Age canno 
wither nor custom stale’ lU mark of Identity T 
will bo the same to-day to-morrow next year, aa( 
until time affeots tbe materials with which and oi 
which It wo written 

fifyte of Signature 

'Hie object of every penman should be to select a 
style of signature which white emhodylng hU lAeatl 
fylng characteristics is also legihle and euily and 
rapidly written. Such a signature is one which can 
not o a rule be suoceesfuUy Imitated 

J>e$oiIi 0/ Bignaiu^ 

The first thing to consider ki the spelling and any 
ahbrevlaUons of the name. If the name be John 
Henry Jone^ it nwr h« writtfW J Henry Jones, Jno 
Hy Jones, J H Jono John ^ Jones, eto Seleol 
some one of these, and having on^e seleete^ U di 
not change. Xt ififiy ke noted in passing that^ dts 
tlngulshed nen rarely use abbrevtatlons. 

A married woman should sign her own natfie, 
Snaan R. Brown, * not ''Mrs Henry 0 Brown ** 

Next select the style of capitals and sttfiB te^ 
you expect to tMM, and do not chants keonnsfi gf 4$ 
lire for variety, or beoanss ot mere «hlin Pr Ofip^ 
Tbe oomrtaat r^tltlon of the g|mo stgnglwri 
give you skul, 4nd a peonltar tonoh *44 
tlwt wUl be nwet dUBonit lor a forgig fg yaimfk 
Briect tbe kIM of iwn MllN 

ronr vrrHlflc. tbore^ b ifldb 

lire tagM 0$^ eeiiriiir 
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jWraiy ciftnUoi} ntcaMir/ to to wlMt « pon that will 
Oa ih 0 ingloa and itoort turns and thus bids 
polntf of tdsnUty Vsty broad vtub pons ars 
W cobd and stykiETapbJo ( ono oib ) pens slioutd 
msrsly ak>n« Novor wHte with a lead pencil 
^1^1^ any Tiluei are Involved 
^ t Writing ike Siffnature 

^jlSy bile banks, as a ruU, do not pay paper on the 
diPtotura atone atlU It to of prime importance to aid 
ttem aH you can by glvtoa them a signature that pro- 
♦ctn them and you at the same time 
A legible rapidly written fro© off hand signature 
p much harder to simulate than an Illegible slowly 
written or ahaky signature To eucceatfully imiuu 
bny signature, the imitation must not only possesB 
the correct form but be written at the same speed as 
the original, otherwise the quality of line will be¬ 
tray the forgery A poor penman cannot forge the 
name of a more skilful writer because the copy ts be 
fond hto skill Forgers usually copy the signature of 
S poor or slow writer as this requires less skill and 
gives more Uni© while the pen 3s moving over the 
papor 

This has been found to bo truo lu tho majority of 
cases of forged signatures submitted by banks and at 
tomeya to tho writer for professional Investigation 


So far as you can fand you edn at your office) 
write with but one kind of Ink 
Do not patch mend or over writ© a signature 
rhto habit may docelve tho paying teller when a 
forged check is presented for payment bearing slm 
liar alterations Do not depend alone on some little 
oddity, dot daah or flourish to redeem an otherwise 
bad signature and make it a safe one A forger will 
readily see and Imitate such things 
Even when the handwriting as a whole to neglected 
the signature and figures should always be legible 
since nothing can be Judged by contort to aid the 
reader Each figure and each letter In a name should 
therefore stand out with perfect legibility 
A rubric or flourish to a good thing to add to a 
signature as It to dlflScuIt to Imitate It should not 
however be allowed to obscure a legible signature 
Have a lubrlc that does not extend too far bolow or 
beyond the letters as space on checks Is limited 
I he flourishes used to connect the tottwi* in tho name 
may bo employed as a rubric 
If the Initials of a name may bo readily gracefully 
and trffibly connected It Is a good plan to do so 
Some Initials look bettor not so connected Otoa 
sionnlly making one capital larger than another adds 
a distinctive touch to a signature 


PuKet Ftnfr fftj/te 

Americans write lllogihly not through Ignoranco or 
lack of skill but because <tf a nilHtak^en Idea that an 
odd oi lllegiblo handwiltlng ]r dim* ult to imitate or 
bc(ausc> of lack of time or (hroiigh carclessneHS As 
an example take the picket fiino stylo of signature 
used by some bankers aiicl biiHtnoss mon It Is by the 
general appearame of tho phtnre us a whole that this 
style of handwriting must be recognised and this 
fact makes It an enrt> sty It to Imitate One or two 
strokes more or Jess rinikes hut llitic difference fu the 
plc torlal effect 

A story Is told of the gnat lawyer UnfiiH Ohoato 
who was as famoug f<ir his had handwriting as for 
his good law that al a (own uiLMlng he thrtatetned 
to challenge a voter iHcausc itu man couJdn t rt-ad 
but desisted on a hyRtindcr h ihnflf lo ihailtnge the 
Jurist bocauao ho conldn t write 
And Horace PreflrvR Iptler of dlsilmrge of a com 
posing room foreman for Jnccimiieteino which be¬ 
cause of Its hart lmnd\^riling was used as a rocom 
mendallon to secure aiiolli r Joh Is aldo farm»UH 
Noted mm niav perhaps h« alloivcd an lllegthlo 
HjguatiMc as a t hai ac teiisl i( of tin Ir renown and a 
tribiile to II hut for tiu ordinary man of hiislncss It 
Is not a safe Induigmcc 


The Ultimate Limitation of Mineral Resources 


Its Significance to the Human K.ace 


Pbov J a KtMi 111 hlH pnnidiiillal addicsa before 
he New York Academy of SilmccMS loniludci hlg de 
ailed coDHlderatlon of the available sources of coul 
ind the principal metals with some very aj»t rellcM 
Iona of a gunerul chui actor Inc Identally ht con 
Men the nature of the change whlc h we may oxpe< t 
o como over the pi ©sent social conditions In the 
veut that at some fntuic limn a s« an lly should arrive 
lu the supply of certain mate rials now apiicarliii, 
almost lndlB|)on8ubh for the trausaiilon of tho great 
mass of daily bimlncsa 

Of Iron oro fhere Is no lack nor need any one 
be apprehiDslvu ngardiiik tho supply of this metal 
but before very many years have passed the' yield 
of the ore will have decidedly declined While the 
falling off will be gradual U will undoubtedly tend 
lb the long run toward 40 per cent This change lo 
In Itself Important because unless otherwise neutral 
toed It will raise lb© cost of production It makes 
necessary the molting of more barren maU rials in the 
furnace so (hat tho consunipHon of fuel risog with 
respi'Ct to the amount of iron pioduced It means 
also the mining and freighting of an additional bur 
den whkh yields no lotnin 1 loni whatever point of 
view we regnid It other lhlnt,8 bolng ('qual the cost 
of production rises 

The greatest cainco of approln iislori as regards 
present processes of Iron iimmifaciure lbs lu the hui>- 
ply of coking coal Wo have built lofly furnaces and 
In thcjlr tis© wo place upon the fuel as it progresses 
downward in the furnace a heavy load of overlying 
or© and limestone We need a vnry strong c oke to 
Btand up under tho burden The coals which yield 
these high grade lokea arc found In a small portion 
of the total coal bearing area and tb© life of the 
supply Is one of tho very sc^rtous phases of the present 
situation 

While these physical and chemical factors operate 
to iDcreue costs there to always the possibility nf 
Improved processes of greater efflclency to keep them 
down The improvement ofteneet In peoples minds 
to-day to the utilisation of water powers to generate 
electricity which In turn may supply heat. Now in 
a blast furnace smelting iron ores one-third the fuel 
to employed In reditting the Iron okM© and two-thirds 
In developing Iho neoeasary heat for the reaction 
Were we able with water imwers to economically fur 
Itlsh electricity and from it derive the necessary heat 
^ might save the two thirds of tho present amount 
Of rdtfulred fuel We might reduce costs The re- 
Aalalag opeithlrd of the fuel we should always need 
bht It to possible that poorer grades than high quality 
Qoke might answer The saving would Uo of cours© 
la thd dUfsrenee between the cost of the fuel and th© 
eqdt of the etoctrlo Current, provided tho latter could 
furatobed more cheaply than the former 


Prof J A tiemp a Analxaia 

J In water powers In our own country or at Inast 
in th© more thickly settled portions of U have not 
filled lo attract attention nor have they gone alto- 
gdher unutilized The more conveniently ©Ituaterl 
otna arc already harnessed to the dynamos But In 
(ountrles like Norway and Sweden whore there aro 
large water powers still available where there are 
ri( li deposltH of or© and where coal falls tho appllca 
tloiw of electricity to Iron smelting aro likely to bo 
llrnt worked out smcessfully Data may be ftirntohed 
in tho lift timo of many of us which will cast light 
K()on these Improvements In tholr world wide rela 
Uons 

The only other apparent possibility of reduclnK 
ciwte lies In the laltor charges Wagt^a at present arc 
not unduly high and unless th© lurrcaslng popula 
tion of the country brings to imss an Inevitable 
struggle far existence which will (hubc- the gnatcr 
subdivision of tasks at lower proportion'll r< turns 
or unloB© tho general reduction of ©xpenses for flulv 
slstence makes lower wages possible there would 
worn to be slight pro8i>e<t of change In this Ittm 
In any event th© redmtlons from this i auso cannot 
compensate the failing off In Ih© yield of Iron 

Suppoeo Iron go(>8 np In cost other conditions 
of oitp dally Ilf© remaining the same—Iransimrtatlon 
and 'll! manufacturing based on mnchlnciy would 
become more expensive and less freely carried on 
Undoubtedly an apprec lablc pressure would i)© d vd 
opod to turn our people back to the rural dtotrlds 
and to tilling the soil for a livelihood The tendency 
under the stimulus of manufacturing development has 
been the other way TTie migration of late years has 
lieon toward not from th© cities fthall w© iwrhap'* 
And in th© long run in th« Increasing cost of Iron 
and stool a partial solution of a much vexed problem 
Will iho cry Back to the soil receive Btip|M>rt In 
R way not generally anticipated’ The question Is an 
lutoresting one for speculation 

Th© general Inference regarding copper to that 
Iho pinch of higher cost of production will be felt 
sooner than In the case of Iron We have no knowl 
edge of such enduring reserves of copper ores as 
W6 have of Iron On the other hand roppnr despite 
Us vast Importance la not the fundamental necessity 
that to Iron It Is used In less quantity In machinery 
and lU increase In coat would leas vitally affect man 
iifacturlng industries baaed on machinery Advanrjn, 
cost would (ut ll out of much ornamental work of 
Inferior eal belle merit The most serious effect would 
be found Jn raising tho expenses of service In th© 
RPplleatlonB of electricity Electrical transportation 
telegraphy and telephony would b© more oxponslvo 
than UHUy Unless wireless methods of trarsmisslun 
ollmlnate copper or unless some discovery In tho 
d^aln of physios which w© do not now forese© fur 


nlnhoH fi 8tib8tit(i(4 for th< orniiipi nt m( (oppor wlr^ 
of to dav mav llml oiitsfUt's ii( to ra< © wltii 

HMiu (Uilalliiunt III ijus mod in aidn lo thn t nh\ 
londuit of lift H nffHliH If in (ftc loiiiwi nf several 
iHiitinhK tlu rallliig ofT |ii KUp|»l> iml tin growlh in 
populalioii Hhouhl Iuton ( 0 )>|Mr (o niativoly high 
flguriH wi jjiav Homhi If t ittuiri tn t vs ay to Ih© 
(oiiditIniiH of thf Middli Agi a will m»t h huK Will 
iop|»©i thill Ihioiui to ll unut i h kh f thui now 
th© hHKJa of h)))1m) humliwotk' Bill (Jn hv gout 
(raftaimuiKhlp la i«\i\n| and wllh ji Icxhi ning total 
oulpul shall wt SCI HTi ftdsani© in irilRlU mI IIP in 
fHi t if Do vast d V( lopm nt of innhlrieiy and (ho 
hu^,( output of imtallii ohjo. ts ut low lost u loiidl 
lion so I Imrai ll rimii of todiv should hi i bn ked or 
<n)tHiNd would not hiiidwoik on moic vaJuabli me 
dluins of ixpiisston l>o i stored’ It Is noi altogtthcr 
nnrcasoiiahli to anthiputi fowi t ihjeits ninl htghir 
1 rafts In thi Ir jiroiludlon 

rih 1 iiKi H of J( ad ind /im ai i vi u mon iiiiphatii 
than that of loppir Wi h ivi si 111 fi wi r ftKaurtnl 
n Bcrvi s and tin jdm )i of jm 11 ost muy man 

IfOht Uh‘I f it ail (Krill I ditf 1 lie two iiuIkIs arc 
not Imwivir (piKi hik h vital finfois In modi rii llfo 
fts IH loppci 'iiul I hi torgi ! ©fficts would hi less 
appuruit /Ini is a i i omiMmint In Iho man 

ufaituii of hrtwh whlih Inlustiy dwoilis ilu gioatir 
part of tho copper oiitjmt \ i iirtnilmnnt of oltlifr 
hud or /im would tauw imonvcnlcmi hut would 
Hcantly o(i_a'=i!'m fumimm idul cliangi s 

Sllvir will b© very Hiiioush affpitod by a dui r» at*© 
In tim output of dllur < upper or had (hdd will 
foi 1 thiHi i hang! 4 in an appn 11 ihh hut fai Ii sh di griM 
Thi ro will always l>c suffli 1 id how v i uf t ai h of 
Dm priilmia im tato for i i)timi,f and In vond this ub© 
tlmir appMiiiDoiiH e \ 1 pf pi rluips In pliotogiaphy 
(oncoru luxurUs riilhti thin fimdaimnlHl nnoHHltlos 
Wo I an not iittrihulo to them any profound posal 
hlKtiog In their Inflmmt uih)Ii i ivlli/atinn aliould the 
cfintrlbutlonB of tin mines ilc( Imc In the recent ]>ast 
wo have h©i ll iiioit appre hi nslv© n gardliig u too 
gnvftt Ruppl} of the peer It us nu t its than regarding 
one too Hinall 

Wo can pi I haps jiisilflihly fnnfasl a fuluit In 
whhh agrhuffuit will fl^^un imut tint mon proml 
ijcntly and In whlih tin nminl Intilhdual and 
Kpirltiml lifi of th nation will naljUKt Uhi If ntoid 
Ingly ( nat an I Munmtiittd wcalfh is Mkdy (o be 
h KB In t \ id( in c matoi laMpt ic in flu m is l(ss ]»n>. 
nomned and fifuii tin vantim© gnmnd affmdtd bv Ihi 
greater (omfortH and oppoitunltle© of modern Ilf© as 
lompand with that of a cmlmv 01 a halftcnluiy 
past wt may *n thi rtlatnnt future loot forward lo 
un ovoliitton uimji som wlml df/Ti 1 nt Uma Mrondly 
vkwid Ihi natloinl lift will m nimbly Im linnuHliigly 
Hvmimtlntli wHli art ind wIDi idials 


tflHprwsti^fxg U«w ot Damboc 

to be a» eTsr*lDcreafllng use of the 
Jtardens of this coun 
wMmt it bWs to beootoe a favorite oma- 

coaw* from tb, 

SKr'SMfe twBboo rood 1 * 

w w«n u (Or douNttlo 

S«M<I la «Ul<ra«t ««r*. 


Its young shoots are eaten as e vegcuble Its JuJ'^o 
gives a sweet Uquor like thin honey that fermonts 
easily so that It may bo used as a beverage 
TTanee carried the plant to Algeria, but tho experl 
ttiMkt was of no particular value California s great 
plantations aro fine examples of what can be don© 
wJdi bamboo under favorabto conditions As the 
great daUy jouruato cousuma the forest timber th© 
bttfiders Uum to the woods died in home buUdlng In 


the tropics In parks and In garduis for Kcasld 
ttnUa and for bungalowH th© bamixw wood to ©sim i 
ally adopted being light durable easy of tronaporta 
tlon and comparHilvdy IncxponsH© 

Franc© led th© way In wcBtern utlllicatlon of th* 
bamboo but California will deserve all the prala© If 
th© bamboo supplants tin high priced DmiK*r hitheUo 
used for building houses in a iMinatc ilk, that of 
southern California bamboo reeds are Ideal maieilai 
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Paris Oceanographic Institute 

The Prince of Monaco’s Splendid Foundation 
By the Paris Correspondent of the Soientifio American 


Lk KANOGRAPHK work U umong the moet fast Inat 
Ing of uiodorti sclente and U may also be aald to 
Ik nmong th< most rHirent that is so far as It relates 
to exploring the deep ocean buLtom By means of new 
itiHti unionte whltli arc frequently being invented we 
Hto able to biliig 1) light many strange shaped anl 
inuls some of these having a phosphorescent glow 


Vfhose vt|-y exJstomo unsuepetted a Tow years 

ago Tht Prince of Monaco gave a great Impulse to 
deep soa sounding by building; a spetlul yadit the 
JPrJnctssH Alice, especially for ocean exploration 
gpl |ia» been carrying on this work for twenty years 
ip the Mediterranean nod other watei;B Tho very 
valuable results wbl 4» were obtained In the first ex 
pedUi^ns qf this kind led him to found a spn lal 
o^'t^nographic building «t Monaco overlooking the 
sea, and contains many laboratories for use li^ ex 
aipiJilng aJl the flnds which come in from the t^x 
ptdltious uf the rrln^ise AlUe After this instl 
tulipn ^hieh we alfondy have illustrated hkd 
in very successful worl^lng order for tome time under 
thi active diP(H.tloa of Prof Bergot^ the Prince of 
Moim o cnncel\pd an Idea whhh all sdenllatg wH* 
f^onsldtr as a most valuable and timely one that Is 


to found an oceanographic institution which should 
be specially equipped for this work and which should 
servo as a center for European research For many 
reasons be was led to found the new Institute at 
Paris and It lies under the control of the French gor 
ommeut However Its scope Is Ehiropean and even 
world wide as In connection with the Institution 


ther( was fouudod a aclontlflc rommlttee and this In 
tludps members mulnent in the stlentlfli^ world and 
selected from all founirlea not forgetting Amorloa 
by any rueans 

The Prince of Monaco endowed the institution with 
0 found of 1800 000 In order to erect a suitable build 
Ing at Paris and to carry out the needed anange 
ments The object of the institution ts to form a 
headquarters for oceanographic work which replaces 
the Monaco establishment although the latter ts also 
retained for aquarium purposes and to carry on such 
laboratory work and examination of new specimens 
which muiift naturally be done at a point lying near 
tl>p sei^j 'hie Paris institution is reserved for re- 
^ndl oljuc^onal work in oceanographic science 
In th^ different^ nelds of geography geology marine 
npln^Bl life, el^ jpC^ler to Interest the public In 


this sclenoe therg will be colleoUons on tIsw 
at Paris and Monaco, and at Paris etpeoially are Ig 
be organised lecture coursea on the same plan as nB||* 
\eralty courses or others d a more popular Charaots^ 
often accompanied by 4antem projections The 
suits of oceanographic work will 1)0 embodied In dl^ 
fereni pubUcatlong which will contain papers writttf 
by scientists of all parts of the world 

The building which our engravings represent IS 
a handsome one and will provide roomy quarters foT 
the laboratories and lectuie halls U lies In the Uni 
vcislty quarter of the town on the old Rue Bt 
Ja<quea which was one of the great Roman roads 
iroHslng the city In ancient times when Paris was 
s<Brce]y more than a amall island In the Seine At 
piesent the new building U completed and tho lab¬ 
oratories are Installed so that It is soon to be In 
full working order Lecture coursea which are open 
to the public commenced In February The building 
was designed by Architect Nerlot and la handsomely 
dcc^orated with wall paintings by prominent artists 
Ihe Prince of Monacos address at the Inauguration 
which took place amid a brilliant gathering repre¬ 
senting the ofnclal and scientific world was a warm 
appeal In favoi of oceanographic research as being 
<spe<lal)y one lu which Uic public as well as srlen 
lists would be Inteiested Moving pictures were then 
shown on the screen and the audlenco followed the 
maneuvers of tho Prlneessc Alice while nets or 
other deep sea sounding InstrumenU were brought 
on board or large fish rapluied by lines Other 
views showed some of the strange shaped animals 
in their movements and the colored views of sped 
mens taken upon aiitochromo photographic plates were 
a striking example of this new proiess as applied 
to scion*t 

On© of <iiir views hIiowh the main lectuio hall and 
especially to be remarkwl are (he veiy handsome wall 
paintings one of whldi represents tho Prince of 
Mona<o In (ho ad of haiiwonlng a iwrpolse Others 
show the dw k of tho ya* ht when Ihe spcflmens are 

)mlnK in N xt to the main hall Is \ smallor lecturfe 
hall oBpedally adapted for st Icnttflc courses and ca(h 
hall has a well equipped projection lantern apiMcratus 
with a large re^^n The building (uiiiains four 
slot Us and on th< giound floor Is th* (otimll room 
veiy tastefully dci*oratod with deep sei paintings 
followed by the assembly room whli h contains a 
marble relief of the Prim*© of Monaco lh« remaining 
floors are devoted to the laboratorUw In the one 
which we represent herewith Prof Fortier has rhargo 
of ph>s1a1ogy of marine animals Another laboratory 
Is used for biology under Prof Iwibln and a third 
for physUal o< eanography under Piof Berget who is 
at the head of the institution and Is also one of 
tho (hlefs ot the Monaco cslabllslinunt CollcK?tlonH 
of aperlmens and also of vailous apparatus are to be 
one of the ifeatnres 

W© should say that In conn«Hloo with oath of 
the main kihoratorles each professor has his own 
small private laboratory In which he may carry 
on spoilal work whllo the main laboratories are 
open to persons who wish to enter by paying a small 
fee so as to follow the educational coursea However 
these are Intended only for sclentlsU and lie apart 
from the publis lecture courses In the basement a 
large aquarium Is installed for holding lire speclmons 
and later on It will be one of the main features to bo 
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1 « ftito M pteni and « macUii* 

hem ippclal oo«an ^rk ot takaratonr apparataf 
IQ«d«. 

SnfUvh maipbers are Prof Bmoe of Sdlaburgh 
rof Buchanan of Cambridge University also 


Sir John Murray of the 'Cballonger expodItioni 
We nota alto the name of M Nanaon the well known 
Arctic explorer Among the Prench merobero besldee 
those already mentfoned are Prince Roland Bona¬ 
parte Or Richard the head of the Monaco eitablUh 


ment and M Yvoa Oelago Oermany la repreoonted 
by I>ra. von Orygalakl of Berlin M Hergeaell of 
Straaburg Ora Chun and Henaen and othera, and In 
all there are thirty merobera and many eountrlea 
thuB aid in the auc<^PBa of the enierprlie 


m 


Steel Cars for Passeng^er Trains 

Designed and Built bx tKe Pennsylvania Railroad Company 


^IIC Pennaylvanla Railroad haa In aervice 764 all 
Mel cara of various types and J5S cars now under 
Mftructlon The company has gone further in the 
Mrectlon of the use of steel cars than most other 
ftads The Pennsylvania s policy in this respect was 
ibe result of a long period of inquiry and experiment 
^ wbUh the late President OassaU took an atUvo 
Mrt After several cars had been built the presldi'Ut 
Appointed a committee of motive i>ower nfflclala to 
make a thorough report on the designs to be adopted 
and the cars are now being built In accordance with 
the rocommendattonH of that committee 

wooPkm tabs no wot wicn moofav arqt (rvmknts 

The demaiid (or passenger tars which would bo 
stronger and better able to meet tlie nevoro conditions 
of service led to the consideration of other materials 
than wood for their construction Oi owing scan Ity 
of suitable timber and its rapidly int leasing prk 
played an important part in the dc velopnient slue 
wood <ars would soon cost as mucli as those of non 
combustible mateilals 

rvpra ov cabs 

After larcfully considering the piobltin fioni all 
sides the Ih^nnsylvania Railroad (^nipany dccid d 
to adopt two types of slot 1 passengei eqiilpibent 

(A) For through trains drawn by stoani or < ie< 
tiic lotninotlvcB and lomposcd of mall baggage bIh]) 
log dining or day <oachcs A long car of heavy con 
strucUon suited to withstand tbt strain Incident to 
pulling coupling or bufllng In long trains 

(B) hor suburban trains drawn by a locomotive 
or pfopel led by motors u pon the truck axles a 
short car of lighter constiiKllon well suited to opera 
tlon In frequent short trains to afxouimodate the 
traflSo 

mqilSPh HlKt>'^UIl( UV »<RAMFS 

In preparing the dfsigas for heavy type equlpnn nt 
great f an has be< u e^ercIst d to provide anipU 
strength to resist <rid shock of buffing or ^olllslou 
Si vndaid steel freight cars aie designed to icslst hh 
end shotk cqiifvnloni to iOO 000 iiounds rompnsslou 
Extl>eilence with freight (Jiis during the last five years 
Indicated that this Is not oxcesslvdy high An (x 
perlraenlal determination of this ftguic was made by 
allowing a dynamometer (ar wdghing 51 Ooo 
pounds to hump a number of loaded freight tars 
standing msm the trmk Iho dynamonieter ng 
istered b07 000 pounds Another «xperlment was 
made by allowing a loaded steel freight <ar and Uk 
dyuamonieter car weighMng together 181 400 pouudH 
to bump a loaded fiolght <ar standing on tin tiacK 


normal loads due to the weight of the car and lading 
Under these conditions the combined fiber stress is 
limited to 12 600 pounds per square inch for cars In 
through train service and 20 000 pounds per square 
Inch for cars in suburban service In determining 
these stresses none of the maleilal above the bolt rail 
Is Included ex<*eptlng In the t^se of the horse-express 
ar and the oar designed for the Newark Rapid Tran 
sit Seivlee whkh have snflhlent reinforceuK nt above 



rilh NLW lYBE Oh BIX WHEELED 1 Ul t K 

the doois to take rate of th( various strains In 
the rest of the tars the sides beneath the window sills 
form girders about tbiee feet deep for which the belt 
rail acts as the lop flange and the outside sill as the 
bottom flange Owing to their great length the thin 
ness of the wob and the comparative Hballowneas of 
the flanges these gliders would probably collapse If 
hUhjeited to end thiiist In cahulutions therefore 
the web ind up|x i Hang are not lonslderod ns re 
Misting any of ih< 400 000 pounds load assumcM! to 
i<l>rcHcnl the effect of buffiog 

i ho supc rsti u tun of cars is made si long enough 
SI that they can roll conipleUly over without danger 
of lollapse Posts lar lines and other {laits are pio 
portioned undci this assumption 

I he ends of cars are framed in siieh a manner as 
to resist end shock Dock or I beams forming the 
fiam about the end dorr and KCcurely fastened to 
both eud frani and loof ire pioportinncd with this 
Ilea In view riiese featuies arc shown In one of 
the Hc company lug IMustratlons 

IVrKH Oi> ITHAMP CUNHIHltllON 

Ill tin design of framing foi steel cars two t,eiu ral 
types have be« n develo|>od Oiu lii which the center 


typo 1 b usually rathei light being designed to icslst 
the end loads dcvuloiied by ordinary pulling and light 
bufllng This type of framing follows the general 
form used in wooden cars where the transverse loads 
are carried by wooden trusses within the sides of the 
c*ttr reinforced by truss rods beneath the side sills 

kor through train service subje Ud to heavy buffing 
and pulling the center sill type of fiame has been se 
tec ted It has also been usul In dcsigus fui suburban 
typo equipment as it has been found that with a 
modlflod form of center sill sufficient room for 
motors was pro>ided between the underframe and 
track 

ntHKN Oh CENThR HlIJ 

The height from the track to the center of coupler 
Is diUrmlned by law and the height to thf« top ot 
the floor Is pi a< 111 ally regulated by custom The <en 
tei of the draw bar Is therefore fixed at about 17 
imhes below the floor 

In wooden tar construe Hon the c puter sills are usu 
ally rather shallow and the coupler Is BUppoiied be 
low them Isiads upon the underfiamo brought about 
by buffing b n 1 in b«ii I down the ends of the car duo 
to the fact that the rente i bHIh an not symmotiUaHy 
loaded In the stcn^l car of the ihiough train type 
the (inter sill Is mack drop iiough to bring the line 
of loupler within its Moctlon 

With tho heavy renter sill framr borJy bolslers as 
used In wtmdcn car cunsirmUon are unnecessary for 
the major part of the transverse loari is delivered dl 
rertly to tho renter sill which transmits U to the 
trucks through confer plates carikHl on Us under sur 
face The transverse loads which omn upon the sides 
of the rar ami which must be triusferrcKl to tlie ct n 
ti r glider arc dollvired at four i>oinU to iviuall/o tho 
loading The rtntnr slkl is a conMniious girder sup 
pork d at two p ilnls by tnuk center plates and 
toarlod with a praitkally uniform longitudinal load 
which It rarrkd dJiertly together with four transverso 
loads delivered to It from tho sldog of tiu car through 
cross bearrrs and body ends Jh pnIniH of appllrallon 
of the (onrftutrat(d loads aie so selei ted that the two 
loads at each <nd are about cMiuldlRtant from the con 
ter plate Under this rondillou It his been possible to 
obtain In fhr center sill prartkaKy ecpial fiber sfresd 
at Ih mlddU ml over He eenttr plaks thereby se 
curing great economy in tho metal and avoiding the 
iiHo of a cruter sill of deceper cross sc lion it thex mid 
die than over tlu trucks Wlih tho (omparatlvely 
thin sheet 8t( o1 nir lol ust 1 In sheaflilng the sides and 
loot it Is of gnat Importan r to avoll mineressarv 



INTBIBIOSR of THM tfTBfilL MAIL CAR 



GENERA! VIEW OF THE BTEEl CAR SUP 
PORTHID ON TWO SIX WHFEL TRUCKS 


STEEL BOLSTER OF THE TRUCK 



INTERIOR OF THE PASSENGER CAR 




loading as It Is likely to cause loosening of the Joluts 
and working of the rivets In their holes Wlih this 
form of oonstruotioD the side girders are made com 
paratively light as they sustain little transverse load 
and are supported at four points Side doors re¬ 
quired by mall expreaa, or baggage cars can be lo 
eated where most convenient without requiring any 
material strengthening In the side truss 
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The followiDK tnblt t^ivtu the conipArativo strength 
aud weight el sUcI uiid wooden tars 


N mher f { aueDgort 
(.ar w Ight |K odfi 
Car weight | vr paa eiigrr iHM ml 
Area cti ur all at mM l! or <Ar, aq tare Inch a 

Area nri inr aill at (ontor | tateof car a | i I « 

Strw Iq ceitur a led u IMOU i ui I m 

I arj I 1 draft gear an I KO OUl pu i I 

I ) ff r p r a (nare Inch 
C mparativa al i i of center m Ha ) r it 



UEA^y PYPK 70'»OOT STKKL FABBEMaCB COACU 

In general arrangement and aivpearance this car U 
almost an exart copy of the atandard wooden paa 
ft ng&r coacb 

Two IMthch by 44 2 pound channels with ^ Inch X 
24 Inch cover platct top and bottom form tho center 
sill Cast steel center plates are tlveted to the under 
aide of tho sill which is relnforred at these points by 
•tool caatlngs riveted Inside rrojecllng beyond each 
end of the center sill aio stcol castings designed to 
transmit dlmily to the ctntrr sill thi loads due to 
buffing and to support the spring rods carrying the 
vestibule buffer plates 

These < asllngs are provided for the Introdiution 
of the vertical channels forming vestibule posts 
Within the tenter sill ntar each rnd are riveted steel 
castings arranged to carry the couplers and draft 

gears 

The ildt sills ar* of f huh X *1!^ imh X 9/lfi Imh 
angles Hiach sHI is support* I at Its end hy (ud sills 
and at two ini* miu dlatc {uduia about 14 feit from 
each end by cross bearers 
The end sills ar* of the *antllev4r form jlvtlcd to 
the lenUr glrdor and built up of aiigks tho oulsldi 
shenihlng plato Biting as the web 
The cross Is-nrers also i>r tho cautlhvir form and 
ca* h (onipostd of two triangular platis flanged ultout 
tho idgiS are riveted at their has to th< center 
sills Opposite cross beaicrs ar jointd by cover 
plates which pass over the top and under the bottom 
of the center slU 

Kach Bide sill is held in lino by nine Btruta of 5 
Inch (hanncli conneettd to the center sill 1 hesH 
struts do not transmit any vertical load from the 
sido sills to the center sill 
Cast steel side bearings for engaging the trucks are 
soiured to the side sill In line with the center plates 
Piesied Bt(ol posts spa td r ftot J1 Inches centers 
■uplwrt the superitriic tiirc I h< y are of < hound see 
tion and the edges are flanged out and riveted to tlu 
Inside sheathing forming a box section Theli low< r 
ends Oio BL(unly riveted lo tho ouisldt sills and thdr 
upper iDde are tapered down and bent inward form 
Ing lower deck carllnes At their upper ends these 
posts are rivet* d lo tho plat*j lariylng the deck sash 
The lower edge of this plate Is iHjnt out l>pneath tho 
ends of the posts and forms a continuous beam of 
angle section running the entire length of the super 
structure 

Between the main posts are shorter Intermediate 
posts whlth extend only from the window sill to the 
plate carrying the deck sash They arc of light chan 
nel section with edges flanged for riveting to the out 
Bide sheathing forming thereby a box set tion 
Upper deck carllnes are of sheet steel pressed to 
< hannel section with etiges flanged out for riveting to 
the 3/8d inch steel roof plate The ends of the car 
lines are riveted to the plato carrying the dock sash 
The upper edge of this plain Is bent outward and 
down forming a continuous beam of channel section 
lo which the edge of tho roof plate Is rlvetod Malle 
able Iron braces unite the ends of ea* h post and Us 
corresponding carllne 

The outside sheathing is of % inch ste* 1 and tho 
(ourse below the belt rail is riveted to the outside 
Bill and vertically to each post 
The steal shape forming the under sill for the win 
dnwB laps over the side sheathing and rivets passing 
through the Ik it rail which runs the entire length 
of the car se* ure this Joint The outside sheathing 
ubove the win lows Is riveted vertically to the posts 
and Its upper oilge is riveted to a channel shaped steel 
section forming the eaves for the lower deck and 
extending the entire length of the sttperstructure 
The Inside Itiilng Imiuding iilllngs and bulkheads 
la of J/ieinch uteed to tho uuoxpostd fa o of whlth 
3/16 Inch ast»estos Is cemuited Molding closely re 
sembling that used In wotjden < onstru* tion is pressed 
and drawn from steel and Its use adds greatly to the 
arllsUo appearance of the interior 
The window aashee are of wood and slide In a 
formed eteel frame Malleable t^sUnga riveted to the 
jKVtf vu^port tha window trMDM Tho window atopi. 


which afeo form ways for Uia ctntdlnai are of fz 
truded hronse The dock aa^MS am of malleablo ^ron 
The floor la formed by oorniaated or keyatona atoel 
platea which are anpported by the center sill and hpon 
longitudinal angles aecnred to tho aide poeta Theae 
plates are covered to a maxlmom depth of tntdiea 
with a plastic surface filling, composed largely of 
(36ment 

A •ub'floor of aabeatoa % inoh thick supported by 
No 20 galvanized sheet steel is secured to the center 
and outside silla 

Along each aide of the oar Juat above the floor reo- 
I angular ventllatlDg duota are provided which Inclose 
the heating pipes and discharge warm freah air Into 
the car 

In the construction of the platform and vosUbule 
an effort has been made to secure sufficient strength 
in the end of the car to prevent the superstructure 
from being swept off from the underframe by the next 
car in the event of a collision The center sill la the 
main eupport of the entire vestibule and to it are se- 
riiiely framed tho 9 inch birib angles forming the end 
floor frame together with the 9 inch channels forming 
th( vestibule posts These vertical members are re¬ 
lied upon to prevent damage to tbe superstruoture 
duilng coliiaiou 

The vestibule floor plate the end sills and sheath 
Ing and the vertical bulb angles are oecuroly framed 
together to give an exceptionally strong foundation 
for the end construction 

Tho end of the vcstibfule is supported by two out 
Hide posts of pressed sheet steel together with two 
(hannel poets forming a doorway The base is formed 
by a pnssed steel platform end sill and tho top sup 
purl is given by tho veatlhulo ceiling iriate 

Ml lirSBAN TYPK—54V00T Sim lAHHFNUrR COACH 

The goncial arrangement and appearance of this 
ar ait similar lo the heavy ty^w equipment but the 
(ar la lower shorter aud the space allowed each pas 
w ng( r is leas than in the lirger cars The arrange- 
111 nt of scats has bo<n modifltd to suit the traffic 
I h* unfltifiame (onstrmtlon closely r*Hunblos the 
heavy tyiie car but In ordei to provldt sufficient 
Hpaco for motoiB the ciiiltr bill is made more shal 
low U Is formed by two Miuh *hanncls with a 
Hluglo ^ inch cover plato on top and two % Inch 
(over plates upon the bottom This foira of section 
k*ops the center of gravity low and decrenses the 
bt tiding movement brought about by the fact that the 
drawbar is below the center sill entirely The center 
plate is of special form adapted to reach the same 
trucks on heavy type equipment and the casting in 
(^Hosing tho coupler and draft gear Is attached to the 
under side of the center sill instead of being placed 
within it ns In the case of tho heavy type car 
The framing of the body Is similar to that UHod In 
th* heavy typo coach the main posts being identical 
ixcopt In the miUer of length and shape at tho top 
1 hero are three windows between main posts instead 
of two as In the heavy type coach 

STEEL SIEFFINO CAB 

In order to complete the equipm*nt of stool cats 
for passenger trains the Pennsylvania Railroad Com 
pauy has ai ranged with the Pullman Company to 
design and hullfl some all-steel parlor and sleeping 
laiB of which 638 are now In service 
In both exterior and Interior appearance they 
c losely resemble the standard wooden Fulhnan car 
except in the interior finish where steel replaces the 
highly polished natural wood 
Steed is used for Inside finish and is backed by as¬ 
bestos to act as a non-conductor of sound and heat 
except In cases stich as the back wall of upper berth 
the berth partitions and possibly a few other cases 
where non Inflammable composition matorlal is uiod 
us the steel is too cold to the touch 
The trucks are of standard Pullman type suppllet^ 
with (ssl steel frames In place of the usual wooden 
members 

Tho prim Ipal dimensions of the cars are 


Feet Inches 


iTcngth over end sills 

72 

6 

length over platforms coupled 

80 

6 

Width over side sills 

9 


Width over eaves 

10 

0 

Height over all 

14 

7 


the six WmCEL TROOK 

An entirely new form of truck was required for 
the steel cars owing to the fact that the deep center 
sill of tbs nnderfranie lowered the center plate until 
it just cleared the middle axle of a six wheel truck 
Advantage was taken of the opportunity offered tor 
re-deslgn and a truck based upon a new principle 
was ovotved which is applicable either to fourikkefit 
trucks for motor cars or four a^d ilx wheel tnickf 
for thoae drawn by locomoiivea Thit truck bW 
fees to tke bMt advantage the vaJkaWe properties ^ 
•tMi ae a fthmtoral material# if to oaitr k 



leak ^ 

fiK^ te 

as tke of tii^ f 

•IdenMr ppHtuT 

•qualfeere, thoogh liiqiHiilrtaat Pirte la torflier 1 
slgna, are ;iot roqtitre4» as their funetlong 
ered ky other etementf in tbe new prinelple 
•Ign 

The aocompanyiAg ilhurtration, page S77, 
exterior appatrance aa well as tbe oonatrdetlon ef|jke 
truck Two elementr are embodied, the rectaafMiw 
frame earrylng tbe vheeU, and the bolater wMi 
transmits the load delivered at tbe center plate tOj|ba 
axle through the spring rigging 

The axlee mn in boxes of the usual type wb 
slide vertically In pedeatala, eeoured to tbe wli 
pieces and connected at their bottom ends by paiikl 
tie bars (sofflefent apace being allowed between 
bars to permit the use of a Jack in removing 
ingi) Bach wheel piece Is cotnpooed of two lO-h 
channels (with their flanges turned toward 
other) separated to permit *ertain of the werkfll 
parts to go between them and secured to one aaotker 
at intervals 

Two wheel pieces are held together by four pressed 
steel cross members of ohannel section, one at each 
end of the wheel pieces and one at either side of tho 
middle wheels. They are depressed below tho bottom 
of the wheel pieces In order to clear the center slU 
of the underframe 

The bolster Is ootnpoeed of four glisters running 
crosswise of tho truck to tbe top of which are secured 
two girders running lengthwise of tbe truck The 
center plate rests upon two short transverse gtrdera 
of pressed steel Tho lower flange of these glrden Is 
turned up at the ends and tbe plate riveted to the 
lower flange is brmight up and riveted to the 
longitudinal girders Between tbe transverse girders 
is riveted a reinforcing casting to transmit the 
load delivered by the center plate A horiaontal 
ro( taugular plate forms tho lower flange of both 
longitudinal girders and acts as a diaphragm 
(u squHni the tiolst* r tiprlng beams are riveted to the 
under side of the longitudinal girders and to the 
rectangular plate which forms their lower flanguo 
They extend on both sides beneath the wheel pieces 
and are confined between guides which allow only 
vertical and transverse motion of tbe bolater with 
reference to tbe truck frame The spring beams are 
of suffletont width to admit between their downwardly 
projedlng legs four elliptical springs 

The entire load borne by the truck is delivered by 
its bolster to sixteen elliptical springs which real upon 
equalizers having a ratio of 2 to 1 

Tho equalizers aie suspended from bangers which 
deliver to each box of the middle axle one-sixth 
and to each wheel piece one third of the entire load 
borne by the truck This load is delivered to the 
wheel piece at two points near the outside pedestals 
so that each box of the outside axle received one- 
sixth of tho entire load home by tbe truck Bach 
box ret^ives its load through a nest of three helical 
springs whlth in the case of the end axle bear yxfion 
tastings secured to tbe wheel pieces and in the case 
of the middle axle bear upon short equalisers con 
nected to tke hangers The boxes of the middle axle 
therefore move up and down freely and without any 
connection or relation to tbe wheel pieces 

Side motion of the bolster relative to the wheel 
pieces provided by the hangers and guides U Umlted 
by abutments secured to the spring beam Helical 
springs resting upon followers guided by tbe wheel 
pieces and engaging the abutments centralise the 
bolster and give easy riding qaalitles e^l to those 
secured by the link suspension generally used on 
wooden trucks. 

The outer abutments also act as side bearings for 
the car body and engage oagtlngs secured to tbe out¬ 
side sills 

qpuiujm xvu muwnaa. 

It was found upon careful Investigation that the 
standard form of drawdmr and coupler heretofore 
used on wooden cars did not allow suakrtent side mo¬ 
tion of the coupler head ifl rounding carves Tbe re¬ 
sultant binding was particularly notfeeable long 
oars, and te remedy thfl an ektlfimy neir ar 

rangement was devised by m da n s of which a lateral 
motion of about 8 inohes each aide of the oen^ was 
secured 

Owing to fha largo amount of side motlegi epwpler 
heads would tp|erfere with steam and a(r frl|te vktves 
In their fwgi^ pomtiop. Projeetlim ame aee pro¬ 
vided Oft each tide of the center stU at end pf Oar for 
soppoTtlng these ptpee, allowlki them tO mevi^to 
dear the opupter tm ourveg 


rook'WgMBt tuuoK m evimmAV vyrg 
mtittm fu % turn ^ ft tn)iA.n(« (W S #* * m- 
Mlt 'Hto <kSm; MKiltliflUi 


MKi 






1911 


SOENTinC AMERICAN SUPPLEMENT No. 1850 


St9 


itiiMt stfA« tHua«t Mster and detail eon- 
Rwy be naad for eH^er the motor or trailer 


frame eonalate of two ilOe tramee which are 
ipeeed of S-incIt Bethlehem H beams eqnlpped with 


cast steel pedestals at each end A transom Is rigidly 
attached to the side frames by means of comer gus 
seta and a bolster Is placed Inside of the transom 
supported on quintuple elllptle springs carried by 
spring carrier bars flexibly attached to the side 


frames The transom comer gussets include the 
brake hanger fulcrums The transom U made of 
pressed steel channel shaped so os to permit the plae 
Ing of the bolster hetwoen the vertical legs of the 
transom 


Stalactites 


How tKey are Formed in tKe Laboratory and in Nature 


It is a matter of common experience In everyday 
life aayi Knovsledge that when an article appears to 
be hopelessly lost, It Is often found again In the 
process of looking for something else So also In the 
domain of solenoe when experiment after experiment 
has failed in the search for the constitution of a 
compound for a method of preparing some substance 
on an advantageous commercial basis or what not 
the duo to the problem is frequently found In the 
oouree of an entirely different investigation 
In the case In point for example attempts were 
being made In connection with a course of lessons In 
elementary geology to prepare stalaotltei in the lab- 
oratory The process seemed simple enough all that 
was necessary theoretically was to allow a solution 
of bicarbonate of calcium to drop slowly from a small 
aperture and imttently to await results Nothing 
however happened although the experiment was tried 
4n several ways About the same time for a different 
purpose a burette full of lime-water was so arranged 
that the lime-water dropped from It with extreme 
■lowness This experiment also failed but for some 
reason the apparatus was not dismantled and the 
burette was left for some weeks with the lime water 


still dropping slowly When however the burette was 
again examined It was noticed that a slight deposit 
was forming around the aperture of the noszle and 
It seemed Just possible that If the process were 
allowed to continue a stalactite growth might form 
at the end of the burette 


And so It proved—a strange result when one con 
■Iders that of the two experiments one of which was 
started In the hope of making a etalaetlte this was the 
one that was not begun for that purpose 
The growth of the stalactite was watched with 
much Interest and It proceeded with comparative 
rapidity At the end of six months It had reached a 
length of one Inch and a half which means a growth 
at the rate of 1/150 Inch per day The stalactite 
grew In the form of a hollow tube not quite straight 
but gently waved (see Fig 1) and of approximate!v 
the same diameter throughout its length The grow 


Ing end of the tube was fringed with tiny fern like 
projections which clasped the pendant drop as a Jewel 
Is grasped by Its sotting Through a microscope It 
presented a beautiful appearance 
The projections were then seen to be fron Is of 
crystalline growth—wonderfully fern like In appear 
ance and sharp In outline (see Pig 2) The drops 
which at the beginning of the experiment soon became 
milky afterward remained perfectly clear the whole 
time they were forming no separation of opaque cal 
ctum carbonate appeared to take place 
At tbs end of six months it was doslred to show 
the stalactite at the annual meeting of the Public 
Schools Science Masters Association (January 1910) 
so the experiment was stopped and the burette was 
emptied and carefully laid on Ite side Then with 
the point of a knife the sUlactIte was detached from 
the burette with the utmost care and successfully In 
troduced Into a glass tube on a cushion of cotton 
wool where It still remains In appearsnee It Is a 
delicate cream-colored tube of interwoven silky 
cryitgls lU whole weight being only one-flfth of n 
gramme 

The drops of lime water had fallen from the burette 
at Intervals ol about three aiid a half hours making 
a total of eight drops, that is about tbree-quarters of 
W icuhle oentlmeter (0 049 cubic Inch) per day The 
drt^s fell wpon a watch glass where they evaporated 
to dryness, leaving a slight and apparently amor 

phomi daiKMlt 

It Is tnteresttng to compare the weight of the stal 
actite gly« kbove with the maximum weight of cal 
clum carbonate theoretically obtainable from the 
amount of lime water need Three^iuarters of a cubic 
penttm^ a day mean about 117 cubic oentlmoters 
(8 99 cubic to ilx nootha (the burette was 

reptetiUh^vaa »ahlf0d from time to Ume> and slnco 
|ha fotobtniy fA eatetoto bydroxWo U water at the 
OfMart telBitetotore bf a room ts 014, the above 

calelum 

at « a datnraWd solu 

hydroxide 

49 dhlelim aiMA vfelbh la 


Bx George H Martin, M A , F C S 

equivalent to 0 257 gramme of calcium carbonate 
The stalactite Itsf^lf weighs 0 2 gramme the difference 
being due partly to the fact that some of the sialactlic 
remained adhering to the burette and partly to the 
t that some of the lime remained in the drop as U 
fpU and further the lime water In the burette even 



Fio 1 


A Stalactite Forming on a Burette From Which 
Lime Water Is Slowly Dripping 

if fully saturated at the start did not remain so hut 
there was always a certain amount of amorphous cal 
cl im carbonate pre< Ipltatod from the solution as mav 
be seen at the bottom of the burette In the first photo¬ 
graph The volume of carbonic add gas required to 
form the calcium carbonate of which the sttlacilte Is 
compoeed would be contained in about one hundred 
and thirty three liters (8618 gallons) of ordinary air 
It might be noted here that the stalaotite grew In a 
room which was only occasionally used and for only 
short periods so that the percentage of carbonate acid 
gas In the air would correspond pretty closely with the 
normal value 

So much for the facts how do they comiarc with 
the generally accepted theory of the formation of 
stalactites vis that they are Invariably produced by 
the deposition of calcium carbonate from a solution of 
bicarbonate of calcium’ Here we have an obviously 
stalactltlc growth formed ly the dropping of a so 



Fw 1 


One OL the Crystalllno Projections Which Clasp the 
Drop Shown in Pig 1 as Seen Under 
the Microscope 

lutiOB not of bicarbonate ol oalolum but by one of 
Ume so that an alternative method of formation 
seems possible Do the conditions necessary for this 
alternative method over obtain naturally’ Is Ume 
water ever dropping through the air In conditions 
■Imllar to thoae in which It drops from the burette 
In th« above experiment? 

Tha answer to theae quesUons is M>PArentIy yee 
It hag been tacitly assumed by geological writers that 
the gtmlaotUle deposlU formed under railways and 
t»ktt hO« m »ro<ht«rt l« ffTMltSr tkf IMM VM 


ner as th^ stalaLtftes and slalagmlfes of a limestone 
cavern But Is this so at any rate In the earlier 
stages* 

Is It possible for the whole of the lime—that Is for 
one-thtrd or one-fourth of the whole bulk of the mop 
tar contained In the two to three feet In thickness of 
brick or stone work which usually compose the 
masonry of a newly built railway arch~~to be ehanged 
Into carbonate of linip by tbo time that the first 
signs of stala title growth appear? Aoparently not 
for according to Mr Dlbdln In bis Lime Mortar anl 
Cement the absorption of atmospheric carbonic add 
gas by mortar although nt first rapid gets gradually 
slower Moitars even centuries old are said to still 
contain appreciable quantltlea of hydrate of Ume 
This bdng so It seems Incredible that there could be 
any free carbonlL all gns available for llssolvlng 
calcium carbonate at any rale In m )rlar under ordin 
ary conditions although It may 1 m possible for the 
mortar In dami railway ar hes ttr^ugh which rain 
water ts onstantly p'lssing to begone saturated with 
the gas more rapidly llowov r this may he the fact 
remains that this complete tr^neroi niatlon Is not 
ne Bsary slal'ictitos of arbonate of al lum can bt 
formed from lime water In (ontad with the carbonic 
a< Id gas of the air anl the gen ral similarity tn ap 
pearan o httwoon the stalactites of su h bri iges hoi 
low fragile tubes of approximately even llameter 
and the artificially foimed stalactite described nbov 
points to the conclusion that these stahttltes and 
those of limestone caverns art due at my rate In 
their Initial stiges to quite dlfforont causes In the 
case of the railway and other arches the rain water 
percolating thro igh the mortar must dissolve some of 
the 11m© the carbonic ad 1 gas In the rain water com 
blning at the same time with another small portion 
of lime thus rendering It tnsol ible In the water 
which has already lost its carbonic add gas so that 
the drops Issuing from the under surfa e of the arch 
must consist prattically of lime water As shown 
above lime water will form slalactlUs when allowed 
to drop slowly so that stalactltlc growth may start 
very shortly after the brick work has been put Into 
position—as soon that la as the mortar In U bo 
comes saturated with rain water 
That the explanation gi\cn above Is the true one is 
supported by the marked difference In the method 
of growth of tl 0 two kinds of stalactites vlr those 
formed from hi arbonate of Unit and those formed 
from lime water Sir Archibald C dkl* on page 475 
of volume 1 of the new ditlon of his Text Book of 
Geology says In onnection with rhem! al dopoelts 

Of these by far the most 'Lb i dant Is r alt turn car 
bonate The way In which this substance is removed 
and re-deposlted by permeating water <an be In 
stlnctlvely studio 1 m the formation of the familiar 
$talactiten and atalapn iit» leneath damp arches and 
In Ume-Btone caves As ea h drop gathers on the roof 
and begins to pvap )rate anl lose carbonic add the 
excess of carbonate whl h It can no longer retain Is 
deposited round Its edges as a ring Drop succeeding 
drop the original ring griws into n long pendant 
tube which by subsequent Ifpmlt litsldo and outeld 
becomes a solid stalk anl on reaching the floor may 
thicken Into a massive pillar At first the calcareous 
substance la soft and when dry pulverulent but bv 
prolonged saturation and the internal deposit of cal 
cite it becomes by degrees crystalline 
It is here clearly stated that the original deposit 
which goes to form a stalactite (whether In a lime¬ 
stone cave or under a damp arch) Is soft and that It 
only becomes crystalline by degrees whereas the 
stalactite formed from Ume water grows by a stdhod 
of crystallization as may easily be seen In Fig 2 
which U a mlrrophotograph of the growing p^lnt of 
the tube in which the magnification Is about thirty 
eight diameters It somewhat resembles except In 
rate of formation a frond of crystalline salara 
monlac as seen growing on a glass slide under a ml 
croscope and It Is In striking contrast with the soft 
amorphous deposit of calcium carbonate one so often 
sees In Ume water Again the deposition of the cal 
dura carbonate which goes to form a stalactite as 
stated In the above extract Is due to lost of carbonic 
add fkii aad take* place at the base of the dropi 
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but AM nmy bo Bc«n un an uxaminatlon of the drop tn 
FIk 1 tbo < lawn of the cryitalllne growth nearly 
puolnlu tho drop and It appeari almoit aa If the ex 
ti nttlon of thlB (rystalllne growth wai due to and 
(oln(td(nt with the absorption of the carbonic acid 
gHH of the air by tho lime watnr a auggeetlon which 
iH Hiipiioried by llic fact that the drop of Uiuo walir 
tdiiains ubHolutdy clear and bright through all tho 


itagea of Ita formatlotif none of tho islUcUieu anally 
caused by prolonged expoaure to the air being ap¬ 
parent 

It would be strange Indeed If the causes of forma* 
tlon of the two kinds of stalactites should be of Sttoh 
an opposite nature via In one case the toss, and In 
the other the absorption of the carbonic acid gas of 
tlit aluiosphore, but one seems forced to that con 


oluaiog VMimak aa la fa^b^pospipii^ ppm pfompm jpii 
place lb the «aae pf d>a>p of Ulna prater^ 
being absorbed In tbd earUbr atafps ibi tii msMg 
and loat In tha later sta^ a# ^ iraUr In Ufa Mpf 
eraporatee bat if this exptapation irers the tme 
the drop wonUI be milky bi Um earlier stagep oC||a 
growth whereasi as already statod, thte does not |||P 
pear to be the case 


THe “Olympic” and the “Titanic”* 


lii\NKH tft thr louitesy of lh« owinvru und of tho 
bitlhlMH M(Khih liarlfiTid Hiid 'Wolff nc have been 
jMiiiiltlfd to inHk( H thorough litHpixtlon of the whole 
of ttu OlMiiplc and Iw i machinery as she now Hoh 
aMoat off the flltlugoui quay HlluaUd Bomo dUtaiu » 
faithti down Ht Ifast lAJUgh than tho yard from which 
hhe aaa laiiiu hed ffern she Ilea with a htige 200 
lou floitiug (ram alougHid( and with her forward 
laumhiitg (radio »\\\] attachfMl till she (an l>e placed 
tn the big graving do(k RSO foot long by 06 feet widtj 
at the entnmee whii h la now uuder construction spe 
(lally for her ami lioi sister by tho Boifast Harbor 
ConuutHsloth IK Drawing as she doi s some 14 foot 
leas than Htx will du when fully loaded and equipped 
h( r gieal Iicight above the water does not permit her 
r( ul siiu to t>e appre( laled thovigh there is no doubt 
that she is very wdl uamod ind(ed on expressing 


Two Giant Ocean Steamships 

worthiness only those who havo had experlent'o of the 
comparative behavior of the big and little ships in 
a heavy head sea can appreciate Another rather 
striking feature which is clearly brought out by the 
diagram Is the comparatively insignificant Increase 
111 the amount of draught from the early boat amount 
log to only 30 i>er cent though the length Is nearly 
doul)l(d Draught Is of course likely to have a 
rcstraiulng Influence on any further great iucreasos 
ill st/u for some little time to come as Its Increase 
would entail very heavy expenditure In further dredg 
iiig operations The actual dlmonslons of the two new 
boats are 

length over ail H|2 feet 6 inches 

Beam Oi feet 9 Inches 

Depth 97 fe«t 4 inches* 

* Bottom of kcecl to boat deck 


accessible for marking off with the sheer strake A 
more fitting occasion on which to give details of the 
passenger accommodation will arise later on hut It 
may be of interest to mention here that In addition 
to luxurious suites of rooms there will be a awho 
mlug bath 33 feet by 14 feet with a depth of water of 
about 9 feet a squash rockets court 16 feet 6 Inohaa 
high electric passenger elevators etc The ventlla 
tioD too will be carried out on a very elaborate 
scale with a view to Insuring perfect comfort and 
health below even though the weather Is so bad that 
ports cannot be opened or the passengers allowed on 
deck for fresh air and exercise The heating will be 
designed as far as possible to suit the comfort of chilly 
lUiBsengers or tho reverse air is drawn by means of 
a number of electric ally driven Blrooco tana through 
steam radiators and delivered at a tomperature of 



HI HAM HThMllNC ni«AH OF THE WHITF STAR UNER ^OLYMPIC 


oui womb r that two such typically White Star names 
as Olyniph and Tltanh had not been pressed into 
the service before we learned that they had been 
Biieclally saved up for some really worthy representa 
tlvcH of this mammoth fleet which now amounts to 
418 000 tons We arc almost tempted to express 
furtlM r wonder why this should bo considered the 
(rlllcal moment for tho bringing forth of these hoarded 
treiiHiircB in the way of nomenclature and to ask 
what will happen when judging from past history 
(he Inevitable 1 OOO-footer comes along—and surely 
f\pn thin w( Hhall not have tho R M 8 Finallc ? 
It set nis hilt yesterday that the names Britannic and 
ticrmanlc viere mentioned almost with awe as being 
the last wold In steamship construction—certainly 
well within the memory of a generation and yet our 
dlagrauiniailr sketch showing one of these boats to- 
KttUier with the Teutonic launched some fifteen 
years lute r compared with tho Olympic shows 
tlutt th* se wondi rfnl old ships have been left far 
behind in point uf site One of the most striking 
of these elements of slse Is. we think, that of free¬ 
board forward which In the case of the Olympic 
Is considerably more than double that of the "Qer 
manic ** and what this meant In comfort and sea 

• Th0 gnpiOMT 


Added to the abovo the following statistics may be 
of interest Height of funnels above casings 62 feet 
keel to top of funnels 165 feet launching weight 
about 26 000 tons gross tonnage 46 000 displacement, 
52 000 tons draught S4 feet 6 Inches shell plates 
(largest) 86 feet long and 1^ Inches thick, number 
of decks 11, number of watertight bulkheads 15, 
oapaclty of double bottom 8 700 tons cargo capacity 
5 600 tons, number of passengers provided for 2 600, 

(row 860 while over 2 000 sidelights are fitted In the 
■hip and 16 boats are carried It may further bo 
noted that the smallest steamship ever built by 
Messrs Harland and Wolff—71 feet in length—could 
easily be accommodated on the poop deck of the 
Olympic 

Naturally the designing and building of such a 
ship has called for many special appliances such as 
the JOO-ton floating crane mentioned above. This 
(rant can lift a weight of 150 tom 4o a height of 149 
f(ot at a radius of 100 feot with a list of only 4 de¬ 
grees while the small hook oan lift 60 tons at a 
radius of 140 feet. While in the drawing oAce we 
noticed that the M inch to the foot half-breadth 
model used for meuuring off the platt&g idant wu 
carried on a special worm and wheal elevating g^r 
to enable the garboard and bilge strakaa to be eqaaltr 


about 60 degrees through trunks to all the satoons 
state rooms etc those who desire greater heat will 
find electric heaters la their cabins, by which they 
can roast themselves to their hearts content. All 
the lavatories galleys, etc, are however ventllatad 
by moans of suction fans of slightly greater capacity 
than the prossure fans so that the Mr below Is always 
kept sweet and fresh The water closets and lava 
torles are arranged (toward the center line of the ship, 
which, though compUoatlng the pipe arrangement, 
allows of a greater number of outside cabfnfc than on 
the usual plan. Throughout tbe passenger acoornmo- 
dation the steel deck plates which are Joggled, are 
covered with Uto-nllo a oompoeitlon accepted by the 
Board of Trade which Is fireproof, pleasant to walk 
on and not slippery or noisy, white nails or screws 
can be equally well driven Into It. 

There are of course a great number of other mat 
ters of Intareat from a sblpbntldttig point of vltw, 
but we propose to confine ourselYes hancefic»rwaril to a 
description of the purely engineering features 6f th«^ 
ship, these In themselvea ss is to be expoeted, #onM 
demand a great deid nsore space tban wt ena i|^K04!d 
U we were to attempt to di^ wttli OMkh 0 fn HU 
detail, eo that we b)imM endenror to gl^ a 
ptete and general deeeriptlia, an# «bovo 
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tm m aiiM^ itttomtkiig features and net ao into 
riBref t# W' y^n extent Bj BO doing we 

ie RVoid any rea^blance to a mere oata- 
IHm fit pdfttetttanTi and do Jtn^eiwitt our taota that they 
ha of anoh cenerai Intereat aa befits a record of 
may almoat ho oalled a national poasemion—as 
ihdaH to Great Britain that the credit, at all 
lyontg, tor such a wonderful production certainly be* 

HiMPa 

la aptte of the vast range of machines to be dealt 
with there if np difficulty In knowing where to be* 
kia, aa the feature which u hound to create the 
graatest Interest is undoubtedly the adoption of the 
eomtrfnatlon of reciprocating engines with a turbine 
which has already been announced an arrangement 
deaiined, as is well known, to secure the maximum 
posalble economy and which we understand has 
given remarkable results on the White Star liner 
Isiurentfc" The engines have been already briefly 
roCerred to and described in our issue of October 21 st 
IfitO from particulars largely supplied by the builders 
btk In describing them now from a personal inspection 
we shall reoapltulaie some of the fac ts for the sake 
of obviating the need for constant rnferenres to a 
back number and to make thla article complete In 
Itself 

In designing the machinery for a transatlantic pas 1 
senger steamer it will probably be safe to say that 
there are two main points to bo lonsldered after that 
of safety namely economy and the comfort of the 
passengers—that Is absence of vibration—and It Is 
rather remarkable bow well both these points are met 
by one and the same arrangement The Introduction 
of the low pressure turbine allows the steam to be 
expanded down very much further than could be done 
In any reciprocating engine and so economy Is ob 
tatned while Its addition to a twin set of reciprocat 
Ing engines enormoiuily reduces the sixe of such on 
glnes compared with what would be necessary If only 
twin screws were adopted As the vibration an It af 
fects the passengers is largely a Question <if thu total 
mass of the reciprocating parts In relation to the 
mass of the ship herself U will be obvloiiH that the 
smaller each sot of engines can be made the less will 
be the vibration felt by the passengers so that there 
will be a point when the relation between ship and 
engUic will be such that the reciprocating engine will 
cause no more annoyance to the passengers than 
would a turWne Of course the better balanced an en 
glne la In Itself the larger It may be In relation to the 
ship so that in the case of the Olympic the en 
glnes, which are balanced on the well known Yarrow 
Hchllck and Tweedy system are comparatively large 
It Is perhaps hardly necessary to add that the (oni 
btnatlon while thus retaining all the advantagi s of a 
complete turbine Installation obviates Its great draNs 
back and provides a ready and practically full pow 
ered means of reventlng 

Making this our opportunity for leaving gonernllUcfl 
and coming to particulars It will be well to begin by 
describing how this reversing Is done os wo must 
admit that, before going fully Into It on board we 
anticipated that It would entail considerable compll 
catloh and muHlpllcatton of duUts for the engineer 
but this Is not so Tbe exhaust from each forward 
low pressure cylinder is led out along the front of the 
engine Into a sleel T piece on the after low pn>»sure 
cylinder where U Is Joined by the exhaust from that 
cylinder and continues through the water tight bulk 
head Here U enters an enormous change-over 
valve One branch from this valve leads to the con 
denser the other leads downward into a strainer some 
9 feet deep and n fwit In dlamoter from the Imttom 


The ptstOAS both those changoovor valves gre loUr 
oonnOOted through levers to a common Browns hy 
drmalto oyllnder reversing gear on the bulkhead 
which is controlled by a lever on the starting plat¬ 
form close to the main reversing lever When the 
order to reverse Is given the engineer has simply to 
pull over his lever for the change-over reverslug gear 
and pay no further attention to It he need not even 


wait a second before pulling over his lever for the 
main engine reverse gear The turbine will have been 
■hut off altogether—except from the condenser and 
the exhaust from the main engines will be passing <11 
rect into the condenser so that the ship has be omo 
an ordinary twin screw Job and will be handled as 
such without further reference to the turbine until 
she has settled down again for a straightaway run 
when the change*over valve will be returned to Us 
original position and the turbine again supplied with 
low pressure steam the whole operation Is slmplb Ity 
Itself The design of the change-over valve Is a very 
pretty piece of work and must have reQulred a great 
deal of scheming to get U Into anything like reason 


box form Tb« dllficulty has boon ovorcomo by the 
provision of a number of concertina Joints one be¬ 
tween each rigid connection consisting of two thin 
steel disks, riveted to and about S feet larger in dl 
aineter than the steam pipes and riveted together at 
their periphery through a steel ring the flexlWUty 
thus provided by lh« steel dlnka Is found to give am 
pie breathing capacity 


While on th< subject of If "'ay of interest 

to akiUh tilt connections from (ho Itoilers These art 
of wtldcd steel and In duplicate right up to the en 
glne room bulkhead here are the main stop valves 
fiJl'X, Iiulus diameter each wilh a large sorparator and 
a cross connection whlih allows either range of pli>- 
Ing to b« tutd for either or both engines forward 
of this bulkhead on each pipe Is a balanced emerg 
I ncy stop valve whith <nii tie dosed In a few aeconde 
In case of need In addition to the stop valves on the 
main engines there Is an auxiliary valve of fompar 
lively small diameter but laige euough to pass suf 
flrlent sUum to run the englniH at slow speed so lhat 
this valve alone—whhh uin of (ouisi be opened and 
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0^. WMoh a pips leads at rl|[bt auglea to the low pres- 
OijN tYirbifik. U la toi bo noted that the whole of this is 

te, IM tbAt tlMT* V two chanio-OTor 

vlaw tvo oonMutfi, Ui two Btoun amlMlou to 
It* ommfMVM volTo eouloU iimpty 
^ wMil> mv H <#«*« » ptotoA la a oMinf. 

who* tb* pMoa U town. 


able dlmensl(ms--espeQlaI1^ when It la considered that 
the bore of oach exhaust pipe—which hy the way Is 
of lap-welded ateel with a strap riveted over the weld 
— la no lesa than G feet fihcpaaalon In a oaae like 
thla, when everything la so hoavy and so many rigid 
conneotlmu have to be made ta a matter reouiring 
corefnj oontlderatton, especially in view of the abso¬ 
lute ne c ssi l tr of eseludfmg any trace of air from the 
piped, wlMeb praotloallr bars the ordinary stumag- 


cloBcd quickly compared with the big stop valve—Is 
used when handling the engines Altogether In spile 
of the non reversing turbine and the huge sire of the 
engines—cylinders 64 Inches 84 Inches 97 inches 
and 97 Inches diameter by 75-lnch stroke—the gentlo- 
roan on tbe bridge ought to have no cause of com 
plaint against th« engine room when maneuvering thU 
unwloMy charge. Tn the ordinary way a pipe arrange 
meat would be considered a very dull subject, and 
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would oitainlv not ftirnlsli mwtorlal for moro 
twu u fl I u IImb but wf* venture to tbtnk thnt the 
Instellatl i rd r dlecueslon presents sufficient points 
of Inter Bt to warrant our proloni^ng oar desorlption 
till r rther After passing through the turbine the 
htpa If^avee the top of the rasing through a reot^ 
'iHK liar hole on each side and passes to the two pear 
hi at d condensers the only auxiliary exhausting into 
1 lualn condenser being the steering engine to aiC 
ord with White Star practice Each of these rect 
niKilor holes la fitted with a big elm trlcally-operated 
Hi I e valve which will enable the turbine to be com 
pletelv shut off from the condenser in (;ase of dam 
age to the casing The eduction pipes are of welded 
atpel and ext nd from the sluice valve casing out to 
the whole lei gth of the (uudensu s, bo thoroughly dls 
tributlng the steam over the tul>es 
With the Ht an from twenty nine big boilers to be 
dealt with It nuy well be Imagined that a lot of clr 
culatlng wat r \^1II be rctiulred and this is provided 
by two ir ulatit g rumps with Independent steam 
ei glnes laving ylinlers Incbes and 22^ Inches In 
llatiiet r—tr ily u de ent little tug engine in itself 
The 1 le in the ship a aide for the circulating Injec 
tlon wna In the aso of the Titanic which we saw on 

the sto ka bell g used t y the workmen as a means 

o( Ingress to end egress from the engine room After 
1 avlng tie main englu s the pipe arrangement 
natuially becomes in xlrlcably mixed up with pumps 
etc but we will try and follow the combination a 
little furthei C oj per ptpee are used here and gen 
orally fur the smaller steam pipes oft the main range 
and we noticed In the shopii U at the edges of the 

( >pper UHud for big bonds etc are chamfered oft for 

hra/lng by means of a power hammer which should 
I olp to produce good work We were rather surprised 
to find that no higher vacuum than 28^ inches Is 
expected from the four Weir dual pumps which ore 
fitted though within % Inch of the barometric pres¬ 
sure ocMiId probal ly have been renched If desired The 
Weir arrangement has a single 22 inch diameter steam 
cylinder operating two 36 Inch diameter pump cylln 
ders conm ted together by a ro king lever the one 
cylluder | imps the water to the hot well In the ordl 
nary way the other Is connected to the upper part of 
on arm of a V In the air pump suction pipe Into 
which the air and vapor rise and are drawn off 
leaving the water pumi free to work at Its maximum 
capacity From the hot wells two pairs of 14 Inch 
duplex type pumps deliver to the oil filter and the 
surface and contact feed heaters placed In the recipro¬ 
cating engine-room the latter on the level of the sa 
loon deck and ckarly shown in the elevation and 
(r)es section when e the hot feed passes down with 
a good head to the four 19 Inch main Weir feed pumps 
and so to the dlstrlbitlug valves on the engine-room 
bulkhead It will bo understood that the air hot 
well and centrifugal pumps and main condensers are 
in the turbine engine room while the main feed 
together with the auxiliary condenser and numerous 
ballast bilge and sanitary pumps and the two Halls 
( O, refrigerators are In the reciprocating engine-room 
There are i o p imps whatever on the engines and all 
are In duplicate so that when four are mentioned It 
will be understood that two will bo sufficient In the 
ordinary way to do (he work In addition to those 
n ixiliarles already mentioned there are two turning 
engines one uusiliary ondenser and circulating 
I imp ash Je tor pimps thr e lubrl-atlng oil pumps 
fnir Ratlton aid Campbell ash hoists twelve See 
ash ejectors and three KMon evaporators about ninety 
In alt together with others electrically driven which 
will be n ferred to later 

We trust we may not bo tho ight to have attempted 
(o cook our hare before we have caught him in thus 
detailing the i ii o arrangement before we have got 
our engine In pis e so to speak but we think our 
des rlptlon has up to tho present maintained a fairly 
1 gl al sequence None the less we had perhaps 
better retrace our steps and get ahead with a general 
outline of the main engines 

1 he low \ rtssuro cyllndors are arranged one at each 
r d 08 us al with the balancing system adopted and 
ra h las two flat valves worked off a common cross 
h od b> a bU glo set of double-bar links and eccentrics 
and ea h hating an ordinary balance cylinder No 
doubt tl e two valves and crosshoad result In a slightly 
great r total welgl t than a single valve but this 
Hhoull he more than compensated for by tho greater 
eas of hai dli g and of maintaining steanirtlgbtneaa 
A Hlngle 1 is 01 vilve Is fitted on the high pressure oyl 
Inder and two on the InUrmedlate pressure In study 
lug the engln s of this shli we ould hardly help being 
struck by ih w ndeifil way In which the old Unk 
gear still retains its i lac In the favor of marine 
engineers in spile of tho many good radial gears that 
have been put upon the market from Hackworth Joy, 
Marshall Brdck and Mortoi onward but at the same 
time We coukl not help feellug that even If we were 
dij'ectiy Interested In any oC these g^ars. we should 


have to admit that their chief elah^ id iwoosettSml 
—that of MTiag apace fore and aft by bringing the 
valves out to the front of the engbw^-^onld In tUi 
case hare very little weiilit mn thMgh the stem 
distribution might be a little better, the whole apaee 
devoted to the machinery la simply enonnoue- In fact. 
It may he said that it extends for practically the whole 
length of the ship 

Certainly the impresaion gained in aU three engine- 
rooma Is one of vastnese—vaatneea not so much of the 
machinery though that ia Mg enough a cylinder 
column alone for Instance weighing 21 tons as of 
the space available for and devoted to li over 20 
feet acroBsI The electric light engine room for In 
stance to which we refer elsewhere Is bigger than 
many a big ships main engine-room However to 
return In spite of the big weights apparent weight 
does not appear to have been wasted and we noticed 
that the weigh shaft Is tapered down in diameter out 
side the Intermediate and high pressure valve gears 
where It has only a single set of links to carry Each 
set of links by the way has Us own separate adjust 
meet, so that the Brown reveising gear may always 
be set at full stroke whatever the cut-off required In 
each cylinder Running at 77 revolutions per minute 
with a boiler pressure of 215 pounds per square Inch 
about 30 000 Indicated hors<HH)wer are expected to be 
obtained which with another 15 000 from the tur 
bine at 165 revolutlona per minute should give the 
ship a speed of about 21 knots though it Is a curious 
thing that all the crack White Star boats have 
made their best passages at least ten years after 
their launch—the old Britannic if our memory 
serves us right making her record after some twenty 
six yeara service 

An Interesting problem arises In connection with 
the overhaul and examination of such an engine as 
this where the built up crank shafts weigh somewhere 
in the neighborhood of 120 tons each and where a 
single nut off the bottom end is more than a man can 
conveniently deal with single handed the engine room 
floors have had to be specially strengthened to re¬ 
ceive such trifles as a main bearing cap and alto¬ 
gether the engine seatlngs built up on the tank top 
are a study In themselves Further electrically 
operated lifting gear Is provided on the tops for 
handling covers pistons etc while below are elec 
trlcally driven wlD<hes with tackles etc for deal 
ing with bearing cats bottom ends and eccentric 
straps The turbine casing also has Its own electric 
motor and lifting gear while four machined vertical 
steel columns are fitted in guides on faces on the cast¬ 
ing to insure Its seating properly and without damage 
to the blades In this connection we would draw at 
tentlon to one point which struck us rather forcibly 
In the (ourse of our inspection of this t irblne— 
which is of course of the ordinary Parsons low pres¬ 
sure type—though It Is a point which Is quite well 
known by now among marine engineers We should 
Incline to the opinion that the seorgolng engineer 
would desire to make the same sort of Inspection of 
the Interior of his turbine—the rotor etc—as he 
does of the piston valves etc of his reciprocating 
engine after a round trip This however would be 
no easy matter In spite of the splendid lifting arrange¬ 
ments which are provided nor could It be at com 
pushed in the length of time usually available at 
the end of an Atlantic trip The number of joints to be 
broken the sise of the joints and the need for abso¬ 
lute air not steam tightness and the weight of the 
various parts eduction pipes casing top etc which 
would have to be moved would obviously Involve 
several days work though we have no exact Infor 
matlon on the subject and It seems that the ordinary 
sea going axioms may he permissibly and In tet are 
safely Ignored In the case of turbines 
An electric motor is provided for turning the tur 
bine though the reciprocating engines have steam 
turning engines The turbines were not built by Har- 
land a Wolff but there Is now under construfitlfn 
at their yard an enormous new shop the framework 
of which is of boauUful design as combining Itght- 
nesa with strength and the whole of this is to be 
given up to the construction of turbines In the future 
in fact the patterns for a set have already been con 
structed No less than fourteen ooUars are fitted 
on the thrust shafU of the Olympic " which with the 
line shaMng are hollow a 2-inch hole being bored 
from end to end Loose ceapUngs are fitted on the 
tall shafts of the reciprocating engines to enable them 
to be withdrawn outboard for examination—a very 
necesaary arrangement for a 88-incb shaft There 
are eleven plummer blocks on the turbine shaft all of 
which are provided with forced lubrication at a pres 
sure of about 18 pounds per square inch obtained 
by gravity from a tank high up In ths turbine an 
gine-room holding a ten minutes supply in case of 
failuft of ths pump The oil escaping from the hea^ 
ings is ooUseted In special drain tanks and pumped 
through stralmere and coolm back to the, gmelty 
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oil noM Mt Miitf tv indin M es 
Um e»M Vtqi atrOiOte jMjNak 4 
method Ot ffistttng orse dtffisultr 
The days whofi the snghiber (s iOMiit ly 
throttle and ds his hast to ejoso thiVe lU the 
rect moment to prevent raeing and open U again hK 
good time to aiiotr the eagtne to get away when iha 
propeUer again became Immersed are,, of eonrse,^ lOPf^* 
since gone by and ths welt-known AspinaU governor^ 
Is fitted to make a thofougbly good job of whai Sf 
man at the beat eouM only make a poor job of, 
fitted on a spoclal rooking arm in the abeenee of 
the usual air pump levnr this Is conneetad to tho 
throttle of each englpe and forms a voty pertoot 
mechanical governor while the turbine la simllsrly 
cared tor by means of a ball governor acting on the 
Browns gear which operates the two changeover 
valves so that In the event of a fracture of the tur¬ 


bine shaft, or loss of the propeller the turbine wonld 
bo shut off and the reciprocating engines would go 
on their way with unruffled serenity 

As is probaUy well known the White ptar Com 
pany only permits the use of forced ventilation and 
not of any system of forced draught on Its shtpe 
and though this tends to Increase the grate ares 
necessary yet with a height of funnel of 160 feet 
above the bars there cannot he much difference 
tween the two with the advantage of Induced in 
stead of forced draught It is rather curious to 
consider what a great advantage from a steam pro¬ 
ducing point of view Is this great height which is 
after all rendered necessary strictly speaking solely 
h> lesthetlo demands and by the desire to obtain a 
smart looking ship of which the proportions shell 
be well balanced the top weight, however of four 
oval tunnels 24 feet 6 inches by 19 feet and over 
70 feet above the boat deck, with their Inner casings 
must be enormous The hollers themselves are twenty 
nine tn number—twenty four double-ended and five 
single-ended each 15 feet 9 inches In diameter the 
former being 20 feet long and the latter It feet 9 
Inches with plates 1 11/16 inches thick the shells 
having only one joint The comparative Inslgnlfi 
cance of the battery of hollers in relation to the ship 
U Illustrated by the fact that the hollers are placed in 
the ship no less than five abreast although actually 
a walk from end to end of the boiler rooms is a big 
undertaking Thwartshlp bunkers are placed between 
each pair of boiler fronts with a bunker door oppo¬ 
site each boiler so that trimming on the plates la 
reduced to a minimum The wing bankers are above 
the level of the holler tops each wing boiler being 
secured by rolling chocks direct to the skin of the 
ship Even the uptakes on a job like this are a source 
of wonder they are even in fact provided with ex 
pension joints 

Naturally in such a ship many interesting little 
gadgets are to be found In the course of a tour of 
luspecUon of the stokeholds and elsewhere for in 
stance each stokehold is provided with Kllroy ■ stok 
Ing indicators one for each boiler—neat little elec 
trlcally operated signal disks with loud gongs wbioh 
give visible and audible Intimation to the fireman 
as to the exact moment when each fufnace Is to be 
fired The Instruments are so arranged that there 
shall be the minimum number of doors open at ths 
same time, and no two opposite doors id the same 
double end boiler shall be open together The Inter 
^al between the times of firing any one furnace are 
under the control of the engineer and can be varied 
If found necessary but when ome set Insure perfect 
regularity of firing and so promote economy and 
smokelesaness The current la provided by the ship s 
circuit so that when set and the awltch opened the 
gear Is automatic and requires no further attention 

Even the whistle arrangements, embodying as they 
do a device designed by Mr W J Willett Bruce, of the 
White Star Company to insure a supply of perfectly 
dry steam Immediately the whiatle is required, are 
out of the ordinary thou^ they are what art now 
used on all the White Star boats An automsUo non 
return valve having a dnOn Uadinff into the exhhunt 
system is fitted In the whlhtla valve oaslhg m that 
there can be no aootmiumioa of water to spotter add 
xmifito the sound when ^ lanyard ia pufM, and a 
clear Uast immediately fellowa. In addition io 
an electrieaUy controlled timing apparatug iterated 
by cummt from the Ughtliif circuit is provided hp 
which the whistle can be blown at p«rttetiy rtfular 
predetermined intervale In ordw te oompir ^ 
Board of Trade regulatioDs fht stgnaHng tn a fhm hP 
reiievlnf the tenidon en the nerves ef; ihf pwpMNijt 
and rednctni the dotlea of the effldsfi wfitA 

Another provialop toward safi^ IS the laliber ohhMlh 
arrangement tor contcoUlhg the 
tight doora in the httHidtSftdA lUSgt Arg 
hy meantrof nctutehhmkHh ifigwifalid trt 
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ly Ml tlMitrio smiifQiaieftt 
It lA Um *> ih»t 9J^T w*twr 

f |i«V^ tb« ^gori to nor* ttuia a pr*^ 
I iWptl^'WfU f*aiia tho ^0|t» Uii Qlutoh 

4oixr-*t)ii» taJcIns place oomparatlYelr 
Irtlljpif to Uai pftautnatlo eoihtoa cylinder on 
h$!rthg Itp ptiton ooBOeeted to the door 
fil liflao a band control by which a man who 
be tratwad below coaid delay the clotlna of 
F4ooy aitt ho had snide food hU eacape These 
k points arft detailed to show the care and thought 
hate been eypended In even the smallest items 
i ettolpment of the ship 
i^tMte aye also fliilley wedge action smoke-box door 
|li|tiatrs whieh do away with the usual many handles 

a tend to keep the doors from warping a completo 
t of telegraphs to indicate the requirements of 
ttih eaglne>room in regard to steam etc while 
edhh stokehold has Its own pumps in their own little 
SiUdneTDem completely screened off from tho coal dust 
1|pme 171 firemen will be carried with 72 trimmers 
md these have their own special passage and spiral 
dtaireaaea leading to their bathrooms and quarters 
ao that they never need be seen by the passengers 
While on their way to or from duty We should not omit 
io mention, t 00 | that there is a series of escape 
trunks lending from the engine-rooms and stokeholds 
to tho upper deck to enable the men to escape In 
case of the ordinary means of egrets being rendered 
useless by accident 


THE kU^TTklOAT OUTFIT 

Those who remember the early days of the Introduc¬ 
tion of eleotriolty on board ship when any old other 
wise useless comer was good enough to stow tho 
dynamo In would appreciate the great importance to 
which this department has now attained on board ship 
by an inspection of the palatial room devoted to the 
generating plant on this ship Tho whole width of 
the ship—except for the space taken up by the three 
shafts and their plummer blocks—for a length of 
some 64 feet and 94 feet high Is entirely given up to 
It Here are situated the four wets of 400-Ullowatt 
multipolar dynamos, each driven by a three-cylinder 
oompDund vertical Inclosed Allen engine having 
cylinders 17 inch, fiO-lncb and SO Inch diameter by 
Ig inch stroke running at 320 revolutions per minute 
with a steam pressure of 180 pounds per square inch 
Forced lubrication is. of course used with special 
arrangements to prevent the oil getting Into the 
cylinders and so to the boilers, and we wore Inter 
ested to note that Renold silent chains Instead of 
belts wei^ used for driving the tachometers and 
that watt meters are fitted to each set It may be 
mentioned here that in addition to these four seta 
there are two 80-kllowatt sets having cylinders 9 
trudi and 13-lnch by 6 inch running at 380 revo 
lUtloDS per minute, fitted on tho level of the saloon 
deck above the water line> so that If the main gen 
eratlng room were flooded It would nevorthcless be 
possible to have sufficient light to avoid panic among 
the passengers and for signaling purposes etc It 
win naturally toe asked why reciprocating engines 
have been adopted for the dynamos Instend of tui 
bines and this question received very careful con 
slderatlon on tbe part of the builders and Is laigely 
a commercial rather than a mechanical om Ihi 
whole of the exhaust from these engln(« was requin d 
for the feedwater beater so that the economy of 
turbines would have been seriously Intorfered with 
and this favored the adoption of the reciprocating 
engines 

The whole of the installation has been most care- 
fully thought out complete wiring plans having been 
prepared giving the position of every switch light 
and motor throughout the ship and what this In 
Tolves may be guessed from tbe followlag list of 
Knachines for which electricity is used In addition 
to tbe arc and Incandescent lights t>eck cranes 
cargo, boat and engine-room winches, Waygood ■ 
elevators for first and second-class passengers and 
lifts for stores malls, and pantries eight 55 inch 
two 60-lnoh and two 40-lnoh stokehold fans de- 
itvary fami for cold hot and warm air cylinder lift 
|Uig k^r« turbine turning, and turbine lifting pneu 
matle conveyor Marconi apparatus gymnastic appa 
ioh rockers domestic machinery such as dough 
mlyers,. potato |>eei«rs, roasters knife cleaners, sllcers. 
whiakg. gto., Ihuice yaive operating gear sUam 


whtsWe, sonading machines illuminated signs clocks, 
water4)lght doors, helm indicators, submarine slg 
nallng wiroisM telegraphy telephones (loud speak 
Ing and ordinary) bells, cabin fans heaters hot 
plates and similar appliances, electric irons and 
electric baths. Tbe total number of motors Is be 
tween 140 and 160 from 44 to *1(1 brake horse-power 
while there are 450 heaters from 760 to 2 600 watts 
each 

Tbe dynamos are compound wound the equaliser 
cables being led to Interconnecter switches situated be 
low tbe deck at a position approximately equidistant 
from the four machines with a view to minimising and 
equalising tbe reslsUnco wh«n running In parallel 
The positive cables run to the main switch pillars 
and thence to the feeder panels or switchboard 
proper which is plated athwarlshlps on a raised plat 
form or organ loft whkh runs right across the 
ship airanged as It Is to distribute some 20 000 
am Peres at 100 volts—etiual to the central station 
of a good large town the htatlng lighting vent Hat 
Ing and power each account for about 26 per rent 
of this Ihe adoption of tantalum lamps ^^hltb an 
fitted throughout (with the exception of some ordl 
nary incandescent lamps In the < nglne-room) per 
muted the voltage to be roduted to lOO which it Is 
estimated will result In a great economy In spite 
of the hlghir cost of I bo metal filament lamps The 
latter have been found to be quite suitable for use 
on 8hli)l>oar(1 (Xteid where there Is any pionuunc d 
vibration On this same platform aro arranged the 
four main switches and contact breakers abovt men 
tloned one for each dynamo the levirs of rach of 
which there are five being iot4rloLked ho that only 
the corrott sequence of operations can be can led out 
The operator faces the generating plant and has under 
his control an lllumloatnl sign actuated by a round 
handle by* which he can signal to tho ctiKluLor in 
(harge of the geneiattng plant for more or less speed 
or for a given machine to he atarted or stopped The 
whole switch when completed is of course completuly 
cased in by planlsbod steel sheets All switches etc 
are connected to Illuminated and numbered signs so 
that the effect of tho movement of any le\er la 
clearly and uumlstakalily Indicated From tho f odor 
panel 46 leads of 91/13 cable tire carried together with 
their returns In two at^l watertight liunkH through 
the various decks diatrlbutoi boxes aro fitted on each 
deck from which the leads arc* sub-dlvlded to the 
various circuits so that all the wiring Is kept as 
compact as iK>sslblo all wires leading througli a water 
tight bulkhead arc colletted together In a steel t«l<e 
filled with bitumen for tho sake of neatness while 
maintaining water tlghtiiesB We noticed a neat 
ncthod of leading the cables to the stokehold fan 
controllers The cablos aro fitted permanently Into 
screw plugs the holes for whkh ore Inircd and tapi)od 
in the joint of the cover so that tho> enn be placed 
In position and the cover screwed down making a 
simple and yet watertight Joint These controllers 
by the way have rods supported on hall ihnists lead 
Ing down Into each stokehold so that they can l>e 
operate d either from above or below the ball thriiHls 
enable the gear to work with so llttk friction that iln 
different positions on the ccmlrollcr can be easily felt 
even at (he bottom end While on the subject oi tict 
(rblty we would like to draw nttention to the method 
adopted for lighting the ship while being fitted out 
The whole of Queen s Island Is i ovc red by cobles h ad 
log from the main geneiatlng station in tho works 
but the Olympic Is lying beyond tho reach of these 
80 the firm have Installed four dynamos on the main 
deck of their lug the Jackal which is lying along 
side and have made her Into a portable central sta 
tlon supplying the whole ahip a fire engine has also 
boon installed with hydrants all over the ship and 
flio drill Is carried out once a week This with the 
big floating crane and the special steel gangways a1 
ready referred to Is suggestive of the huge capital 
outlay to be consldCMred In the coustructlou of such a 
ship which alone puts the work beyond the reach of 
all hut a few Arms 

OiriKR AUMtlARUK 

There Is, of course mmh other auxiliary machinery 
In all parts of the ship but we will only refer to some 
of the more Important Hems 

In order to keep the weight of the anchors down 
as much Af poMlhle and yet to comply with the Hoard 


ot Trado regulatloBs an unusual arraDgemeat has 
been adopted in having a hole in the stem to allow 
for a third anchor which Is housed on the forfoastle 
the two side anchors housing In the hawse pipes as 
usual Two large vertical steam windlasses by Napier 
Brothers are provided for the side anchors the star 
board one of which has additional clutch gear oper 
atlng through bevels to a worm and wheel on a large 
central drum grooved to take tbe huge steel wire 
which Is fitted to the center anchor instead of tbe 
usual cable the thrust block on this worm shaft la 
quite a striking pli.ee of machinery and gives some 
indication of the power required for dealing with this 
Important part of the ships equipment Tbe big 
anchor weighs some 1644 tens Two warping en 
glms are also fitted undur the forecastle which In 
ItmJf forms a small engine room 

Right aft we were faced with a feature of which we 
are afraid we could hardly appreciate the precise 
value or at any rate the value commensurate with 
thn cost involved Here we found a pair of enor 
moils three-cylinder sit am siceriug engines of tbe 
firm 8 well known make Only one set is In gear at 
a time the other set lielng a stand-by which can be 
quhkly engaged by meaim of screw jacks embodied 
in the framing whkh slid* tho base plate along for 
the distance noceseary to engage the teeth of the 
1 Inlon In the rudder quadiant the bends in the steam 
pipe Ik Ing Bufflclently flexible to allow of this without 
the med for making any Joints We should have 
thought thit tho rudder heail would have been 
more likely to prove the weak spot failure of which 
would of ( )urBe render both eugluus useless while 
th( Kht)> tould be safely navigated Into port by her 
propilkra only However perhaps it U not for us 
to (rtthUe a feature which a fiim of such enormous 
<xj)eiIpnco 08 tho While Star Con>pany has apparently* 
found to Iw deslrabli The gearing of tho engines 
is of tho double helical or herringbone type cut 
from the solid (^itr(n gear It Is designed for silence 
and strength and wo weio Informed that It Is per 
fectly noiseless and entirely docs away with back 
lash lh« pinion on the gear whaft meshes with the 
teeth on the quadrant whl h is loose on the rudder 
bead but the quadrant Is tonnectod by springs to a 
doubU tiller below which is keyed to the rudder 
head so that Iho engine and gearing should Im relieved 
of all shcMks which In vkw of the fad that the rud 
dor weighs lOd tons and Is 15 feet broad will not be 
Inconsiderable An emergency tiller Is also fitted 
will h cun be connocted up to the two warping engines 
III the wings in case of damage to the quadrant the 
teeth ofwhuh are In InterchangeablescTtlons bolted to 
the casting Ilu control is by means of a Browns 
telemotor from the bridge actuating the steam valves 
There is also fitted a Brown s Pconomlc valve—or get 
out of the way valve If wc» ma^ be allowed to coin a 
word to prevent leakage of steam while the engine 
is standing due to the absence of lap on the piston 
vaivca This valve consists of a conical seated valve 
In the steam adiiilsHton port with a coned projection 
extending Into tho engine valve chest and when closed 
Khiifs steam cumph tely* off the engine When the en 
giiie valve 1 h moved bv the telemotoi It acts on the 
coned projet tlon and i ushes Ihe valve l»ack off Its 
H at and admits steam a strpng spring returning tbe 
valve to Its seat when the engine valve has resumed 
Its central jmsltion Wo understand that the engines 
are capable of putting tho helm from hard a (wrt to 
hard a starboard In twenty seconds 
1 hough it Is practically Imposalble and not always 
(kskable to describe all the detallH of such a mammoth 
Installation as this we think we have outlined the 
main features of interest without dwelling upon points 
which are mattprs of too common knowledge For 
Instance we have given no description of the turbine 
as details of one set such as this are common to 
many others whkh have frequently been described 
In recent years and a Parsons turbine does not pre 
sent so many possibilities of design as a reciprocating 
engine—at all events outwardly To go over such a 
ship while under construction is a liberal education 
In Itsolf and affords a better Idea than could tbe com 
pletid ship of thu wonderful organization necessary to 
enable the swarms of men employed In the ship con 
sli notion cnglneprlng elootrual and otlcr branches 
to work syDchronouRiy and harmoniously together in 
tho rapid coinpleilon of the whole stiucture 
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of at least 19 deg C (63 6 deg F) la oecessary for 
comfort and health If a lower temperature is un 
avoidable^ then thick clotblng is necessary if the 
work is physically less exacting with ordinary cloth 
ing to SO deg c (64 4 to 68 deg > ) and about 
40 per eent of saturaUon Is right Miners tunnel 
labmra bakers, etc, who are compelled to work 
where tbe tM&pemture ta 30 to 66 deg C 
132 8 dag F), with humidity 60 per cent and evMi 
over, aiW ia danger of boat-siroke unless special pre¬ 


cautions he taken to prevent it For temperatures 
over 60 to 60 dog C (122 to 140 deg F ) where the 
air Is dry—say with humidity 20 per cent—as Is tho 
case with glass blowers and dlsttllera the work Is 
not so exacting by reason of the low degree of mois¬ 
ture 

The two sots of workmen mentioned last iboiild as 
far as Is practical strip for their work and should 
enjoy good ventilation also should use heat veils 
and screens 
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By Major O C vom VHRRcnumt 
Tiir atruhlp canaot become a practical means of 
iranHit until Its safety bas been assured by an organ 
l^atioD as iborough and oomprehenaiTe as those of 
railways and steamship lines Airship harbors and 
umhorages are especially necessary The loss of the 
Htalely passenger airship Deutschland was due to 
Uic lack of Huttabls anchorages 
The peoullarltles of airship traffic will probably 
dt velop stations of three classes 
1 Terminal stations, analogous to railway termini 



{•Ig 1 - Plan of Airship Anchorage 


in large cities and provided with shelters or sheds 
and every requisite for the preservation maintenance 
equipment and repairing of airships 
I Way BtaitoiiH at suitable points in the vicinity 
of small towns and villages 
3 Emergency stations In places well sheltered from 
the wind such as valleys surrounded by forests, and 
situated If possible near towns and villages 
Costly shelters will not be required at way stations 
for the stops at these stations will usually be short 
and even a longer stop caused by adverse winds or 
a disabled motor or propeller will not necessitate* 
the housing of the airship If the anchorage Is pro 
vided with appliances which will assure the safety of 
the vessel even In a violent storm 
An anchorage suitable for a Zeppelin airship can 
be fonitructed as follows The vessel la secured by a 
stationary anobor placed at the center of a sheltered 
level field about 1 000 feet In diameter and also by a 
movable anchor In the form of a wheel rolling In a 
hollow (1r(Ular tra(k about 250 foot In diameter 
The stationary anchor Is attached to the bow and the 
movable anchor to the stern of the airship whUh 
therefore automatlially keeps It head to the wind 
In order to allow the bottom of the ryllndrlcal hull 
to be brought very near the ground two circular 
trenches 6 or 7 feet deep and concentric with the 
anchor track are provided for the reception of the 
two cars which move along their respective trenches 
as the airship veers with the wind On account of 
the downward pressure of the wind the bottom of 
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Hg 2 ’Quadruple Am hor Cable Distended by Steel 
Springs Hg 1—Movable Anchor and Its Tra<k 
Hr 4—Alrshl}* at Amhor Showing Protective 
Apron 

ihe longitudinal gangway should be about 20 Inches 
above the Kuiface of Ihe grass grown soH and should 
be protect*d ul its after cud by leather bags filled 
with wool or shavings 

Thus am bond the airship Is little liable to Injury 
from bead or side winds The Injurious effect of puffs 
of wind which force themselves between the hull and 
the ground and which contributed largely to Che dls- 
bMc^ <bat befell the 7*epm*nn IIat Tdmburg may 
be pj^veoied by sun^undtng the lower part of the 
hull wHh an apron of sailcloth with Its lower edge 
stiffened by ligbi meul rods and weighted with sand 
bags (Fig 4) 

In order to prevent the rupture of anchor eahles 


aod other dawages cautod by tpddso guits off 'niAdt 
it Js advisable to employ a irmp ol itnt 
stretched over four ourved atael hPlihlffi wrapped vHth^ 
wire (Fig g> elaal;t0ty hi this cootrlvaiioe wdU 

equalise the toneloni dfmliash the effect of guh^ 
and protect the airship and Its ooimeotipB with the 
(able from violent shoohi. 

The ooet of oonstrqeUng an anchorage of this eort 
would not be out of proportion to the importance of 
the purpose for which U is designed —VmMchau 


Prof Koeln^e Eloctrio Cyo *-A Now 
Apporotue for Tolovlalon 
SRVBSAt methods of television* or seeing at a dis* 
tance with the aid of wires and electric currents have 
been announced In the course of the past decade* but 
none of these methods has come into practical use 
The Russian Journals now announce that Prof Rosing, 
of St Petersburg has solved the problem of television 
The following description of Ri)slng*B method and 
apparatus Is taken from an article contributed to 
Oomos by Jacques Boyer who derives his information 
from the BuUctin of the International Teohnioal Bo- 
iloty of 8t Petersburg 

The electric eye as Prof Rosing calls his ap 
luiratus Is Illustrated in the accompanying diagram* 
of which the right hand part represents the transmit 
tlug station and the left-hand part the receiving 
station In the diagram the stations are shown con 
"^nectud by sU line wires but the number of wires can 
be reduced to four At the transmitting station two 
drums A and B, covered with plane mirrors rotate 
on mutually perpendicular axes In sue h a manner that 
every point of the Image M N which Is formed of 
the object UN by the lens L and the mirrors falls 
HU<(eHHlve1y upon a small aperture a In a diaphragm 
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In consequenoo of these eleotrogtogUetfO tn^ 
static actions etorted npon the eathoda 
point of the Image JT V' and the object lOf |a 
ducod with its proper reltUve brightneeg, 
fluorescent aoreen p at the rooefving eUtlQO 
entire operation Is repeated forty tRoif per 
the fluorescent screen presente to the eye, In co n i1| 
quence of the persistence ol retinal toipressiOBS | 
motionless picture of the object UK The fluoredoenl 
screen the electromagnetic field, the diaphragms ana 
the condenser are of course Incloeed In the Ctookep 
tube with the cathode K 



Aluminium Coppwr Alloxs 
Tiue British Association of Mechanical Bngtnesrs 
has a committee whose business is research concam- 
ing the properties of various alloys which are now 
coming so rapidly into use A recent report deals 
with alloys of aluminium and copper Various ncperl* 
ments have shown that such alloys are erratic in 
behavior especially under tests for yield point and 
at high temperatures 

Copper alloyed with 7 j>er cent of aluminium was 
shown in some experiments to give disastrous rgsults 
when employed for stay bolts In locomotives On the 
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plated before a glass globe F The Interior of tbo 
hemisphere oppoalte the aperture a Is lined with an 
alloy of potassium sodium or rubtdluin whl()h Is con 
nerted with tbo negative polo of the galvanic hat 
tory R The negative charge which the alloy thus 
acquires Is esrried away by tbe negative ions which 
the alloy emits under the Influence of the Illumination 
which It receives from the aperture a Jn this way 
a charge varying In magnitude with the IntansUy of 
lllumiDstlon or the brightness of the polht of tbo 
Image M N opposite the aperture a Is transmitted to 
the (condenser U at the receiving station, through tbe 
wires connected respectively with the alloy and wUh 
a positive electrode which occupies the center of tbe 
globe F 

The rotating drums A and B which carry tbe mlr 
rors also carry magnets which ss they pass the colls 
of wire pp'p'^ and pp'p" generate alternating cur 
rents which are transmitted to tbe receiving station 
where they energise the electromagnets s and f 

A pencil of cathode rays emanating from the cathode 
of a Crookes tube ff, traverses the common field of 
tbe two electromagnets ihe axes of which are mutuaUy 
perpendicular and Is thus subjected to deviations coi^ 
responding to the distilacemebts of the image JTiir 
With respect to the iperture o at the transmittliui 
station The result I's that the Jumlnous point pro¬ 
duced by the impact of the peDcU of cathode vAya 
upon the phosphorescent screen p moves In eitaot 
oorrespondence with tbe relative movement 6f the 
aperture ^ over the Image JTIU 

Before the pencil of cathode rays enters the eleotro- 
magneUo deld it passes tuccestively through a dmaU 
orJipe In a diaphragm (shown in tbw figure 
lAwd)* between the Plates of the eopdeiiter it, 
through,a small orifice In a SMofid (Raphlraiglff 
The rsUllve postUona ih* ito "orlftohir as4 fito 


contrary these alloys show good results In other ways 
It bas been shown that copper alloyed with from 1 
to 10 per cent of aluminium becomes practloally In 
corrodible In sea water But this does not hold for 
tank water 


Comwnt-Proto«t«4 !^n 

The use of cement to protect iron la not a new 
Invention At Brest tbe demolition of silhikiueous con 
BiTUctlons has brought to light Iron bars which were 
thus covered and which have romained in perfect 
condition for more than 100 years At Rochelle a 
bridge erected in tbe fifteenth century was found to 
contain cement protected Iron and the metal had mu 
suffered from the idfeots of moisture 
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TKo^ lnt0m*tionnl Hpi^iono C^xpoaltlon 
If at Droadlan 

IriU ri i mm Hygiene ExpoeKlon which wu 
8i8ne4 lA Uet month after foor year* of dlU 

a bttt n^od en tatloin preparation and which wUl 
»le 0 ^ mtii Noratnber la called an expoaltton 
la de i an tt of a hotter name The real purpoae of thla 
gre at enterptlie la the promotion of the health of 
hahiaaity A hyhlH>« expotKlon waa held in Berlin 
M far faadt aa 1888 when the adenoe of hygiene waa 
la tta hlflHaey 8ad amaU local exhthltlona ol almllar 
dharaeter hgyo itooe been held in yarloua countries 
bat none of tbeee compared in extent and importance 


with ihia year a international expoaltlon at Oreaden 
which forma a oomprebenalve review of everything 
which the mind of man baa derlaed for the preeerva 
tlon and promotion of human health since history 
began 

The immense mass of material which has been col 
lected in accordance with this far reaching plan is 
divided into five departments each of which oonsti 
tutes an extensive exhibition In Itself These Include 
a solentiAc a historical and ethnograpbi a popular 
and a spOTt and exercise department with each of 
which are associated appropriate parts of the fifth 
department devoted to industriee and manufactures 


Ph H flv fold division Is a happy Idea and It posseaeoa 
the grea mer t of gl Ing i roper recognition to the 
needs tastes pol of v ew and powers of comprehen 
B on of ea h Individual visitor 
The advantage of separating the scientific from the 
popu ar department w 1 be recognized af era moments 
consideration The exh bits of the scientific depart- 
n ent chiefly Interest the spe lallst while those of^ the 
lupular department appeal to the popular mind It is 
desirable that the attention of the ordinary visitor 
shal not be burdened and distracted by things which 
do not Interest h m at d which he does not understand 
and 1 8 equal y desl able that physicians students of 
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bygleue and jxibllc hoaltb offlcort abtll be Ablb to itiiiT 
)liu af>«t)a) which they alone can comprehend 

\Klthnnt b4 lug uunoyed by the Intrusion of material 
whWb iH pfir^Ltly fumlllar to them and therefore 

hli;M I IllMMIS 

ILk tilbtorlfal department preaenta for the flrat 
time a <oinplite and systematic history of hygiene 
}:Itru to the amasement of the average visitor ts exhib¬ 
ited evident H of the attention which was devoted 
ihouMLods of years ago to the health of the Individual 
and the tomrnunlty For example It Is shown In a 
Hlrlklng and original way that the basic Idea which 
nndtrluy all the lawn and adiDoniUons of Moses was 
the r^sturutlou of the physhal health of his degnner 
aled ptople oh a netewsary pro-requlalto to their spir 
Itual developuuiit The religious preti-pts In wbhh 
he embodied an advam i d system of hygiene arc the 
work of goniuB It Is probable that the Jewish race 
would hfivt become extinct If It had not been pre 
btirved by this wHlMontelved plan of social hygiene 

/Ills Is only one of the examphs whi<.h prove the 
liiLOirc< tuesH of the ]>opular Idea that hygiene Is a 
very uiudeni sf knee 

rho hygknlc idea however Is steadily progressing 
ah 1b proved fm example by the intreaslng popularity 
or alhlttic spoits In which many brain workers find 
an ludUpeiisftblo source of physical recuperation 
Mpik e 8p<)rt will represented hI Dresden by a special 
group of exhibits and also b> competitions for the 
( hamplonshtp of huioj)e In vaihmu cveuts Like other 
i,(>od things sport may Im and often la carrlea to excess 
and has thuu fallen into disropiUe among large classes 
of the community An end* avor will be made at Dres 
den to establish safe and sane limits which must be 


Sighed td bromote are First, Hw tuAprimaieat 9t tha 
hygienic etmdlUons of the otssa of the people whldi Id 
the special function of muniolpal and national govora 
ments and second the inslraetlott of the individual In 
the laws of health, ae the Influente of governments on 
the hygienic oondKlona of individual life is ne c es sa rily 
limited. The history of the International Hygtmilc 
fihcposltlon may be said to have begun in in which 
year an fihihlbltion of Qermaii Cities was held In Dres¬ 
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respected In order to secure the benefltH and eat ape 
the evlU of athletic sports For this purpose a laboru 
tory Is provided In which the effect of various exercises 
upon the human organism will be studied In detail 
No similar laboratory of sport Is now lu exlutunce oven 
In America or England the two countries in which 
athletic exorcises are most honored 

Assoctatod with oac h of these dopariments Is a group 
of Industrial exhibits fho demand for spa<.e for these 
exhibits has made It necessary to enlarge some of the 
buildings several times. Certain industries which 
have bad to contend against popular prejudices are 
rLpr(fl(.nt(d far more extensively at Dresden than at 
any fotmer exhibition Single firms and societies have 
o\p*nded ntany thousands of dollars In order to con 
vlncH (cmsutners that the Inireased hygienic demands 
oi the prtMcnt day have been met by the newest Indus 
trial j)rnducts 

T h* numerous buildings of the exposition distributed 
over some eighty acres of a munltlpal and a royal 
park present a harmonious and Imposing appearame 
1 he priu< Ipal buildings are in the style of the classic 
( reck teinpio typifying tiie sacred character of health 
kiiiliient Judges have expressed the opinion that the 
Dresden expositions Is archltetlurally one of the most 
tnautlful expositions that the world baa ever seen 


den Here and subsequently in Munich, Frankfort and 
Kiel was shown a special group of exhibits relating 
to epidemic diseases and their prevention, which 
proved so Interesting to specialists and the general 
public alike that many persons expressed a wish that 
it might be enlarged to embrace the whole field of 
hygiene and continued In the form of a permanent 
museum or shown as a temporary oxhlhltloo, either of 
technical and compact or of general and if possible 
international character 

The field of hygiene has been extended enormously 
since the first attempt to illustrate It in a general 
exhibition was made In Berlin In 1883 Then there 
was only one profossorsbip of hygiene in Germany 
where now every university maintains a department of 
hygiene Corresponding progress has been made In 
other countries Hygiene has received much attention 
from lawgivers and administrative officers and has 
been popularised by the publloatlon of many books and 
journals and by the efforts of hygienic societies whose 
members number many thousands Industrial forms 
not always under compulsion havo vied with each 
other in making their products unobjectionable on the 
store of hygiene 

It was evident, therefore that any State that should 
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OflilUt and Japan as well as America and all the 
natidlbi qf Korops arc represented at this great expo- 
siUoa ^ hyglana WRh few exceptions, each country 
has a spsofal building individual cities with thtir 
snaUer and conssqomiiiy more Intensively oulUvatsd 
fialds of public hygiene are aiHo represented in large 
n umbers. 

The two great obleoti irhich the expoeitloa U de- 


oodertaka to bold an Intamaticnal hygiene exhibition 
which ehoold adequately repreeent preeent conditfons 
must be prepared to perform thoroughly and conooleit- 
tioufiy a great and diffleuH work, elf ooneldeanatde 
expgaee. In 100& a committee met in t>reed«i to ooo* 
elder the poielbility of hiding auoh im exhiUtleit tn 
Oermaa/ TIm obvloiw guggeerion 
be Mwued by the Imperial or br tba Pmriaa 


fully It was unanimously decided to aold the expos! 
tloD If possible, in Dresden and to make its scope 
international and exceedingly broad A board of direct 
ors was selected and a general plan was formed which 
required a subvention of two million marks, a goar 
antee fund of one million marks, the occupation of a 
large area of a city park and the adjoining royal park, 
and the gratuitous erection of the main exhlbttlott 


building by the city of Dresden After eonetdarable 
difficulty and delay these modest demands were 
granted by the authorities, and the guarantee fond wag 
raised by popular subscription 
All doubts respecting the reception which the projeet 
would meet In industrial circles were quickly dispeiM 
Prominent manufacturers pronounced the expoeftfon 
pe( ullarly opportune and necessary because tne indus¬ 
tries which are most Intlmaioly connected with hygiene 
bad not bad opportunities at other great exposluons, 
to show adequately and convincingly the progress they 
had made In satisfying the requirements of modern 
hygiene Applications for space came In In embar 
rassing profusion as nas already been mentioned. 

In determining the general Idea and plan of the 
International Hygiene Exposition little aid could be 
obtained from the study of previous expositions, the 
general character of which has scarcely varied tn a 
hundred years According to the orthodox program 
the smla] purpose and scope of the exhibition is first 
detenu Ined tho public otficiatB societies, firms and 
Individuals Interested are Invited to take part, the 
exhibits contributed are grouped according to subject, 
and places of refreshment and amusement are added 
lu short the purposes and methods of the modbrii 
great exposRlons like those of the okUttaiie annual 
fairs have been almost exclusively oomtaerolal 
Although exhibitors and vlsltori hate derived mUob 
benefit from such expositlofis complaints have come 
from both sides Many exhibitors have complained 
that the benefits derived did not oompensate them for 
their outlay while visitors have objected that the 
accumulation of vast numbers of similar objects pro¬ 
duced weariness made it difficult to find the exhlldts 
of real importance and detracted from the sducatlonal 
value of the exposition The question of reform In 
expositions has lately been much dJsoussed and vari 
ous methods of raising expositions to a hltfker plane 
have been proposed AIL ^ thege se hem e s, however 
retain the fundamental deteoi of previous 
dependence upon the will Aitil caprice oC 'Wxhil^Olk. 
The exhibits are determined lexgdy by ebattca IChfiy 
InteresU deelino tq eyhUfif at aU, othmh tre 
by a few forms of Ririe promifidhee^ white 
demand an Inordlnahi amognt of igiaoiA 
groups ars Very defeeUva, otherb avo ovmiUilA 
The Dresden exposHion, on Uis eoiktmrlv 
derih&ed to prese^ a otear^ InteHttf bte imA odM^ 
Picture of the aORe of hyjrihnte dMMfi 

PHmace^ m aminged Umt thw mWKH^ vtfWhit ^ 
cMaln mnirn impeiphttoh hi n ehori 
iqgeotelift ei^ quiokly find ^ 
ham Thte infotvift the dfvteteh 
shaftdy (tsined gfouBa, sIhmi 'in eiMttwgi * 

IB 0t4luu7 •cpoulttoa, MtAltM S ftnn^ uR, 

^ am ittrdwilp 
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g l# it« caiiwlwcnr^ lurltht polUh and 
ill«afc uko^emftttt, go«i ikw&y without tho 
Itu of iti tM naturo and value A little 
ifllormatltm would make a vlalt to the 
kail £av more lutereatlng and profitable At 
loh limited croup of objeota Is accompanied 
ton in the theory and history of that aroup 
The whole field of hyaJene Is covered la the first 
klae% by IS principal groups (divided Into 44 smaller 
groaps) of exhibits of purely sclentlflo Interest, each 
of whtob has its own building or sharply defined part 
of a bulhlLng With each of these groups is associated 
In the same bnikttng if possible the corresponding 
group of industrial exblbiu 
Separate from all of these Is the hletorlcal and etta 
nogranddo section which serves as an introduction to 
the Wbote subjeet of hygiene and Illustrates the 
hygiene usages of mvlllsed and uncivilized races of all 
periods and oouutrlea Another building la devoted to 
the popular section, which is designed to Impart ele¬ 
mentary notions of human anatomy physiology and 
hygtenA to show the purpose and operation of sanl 
tary regulatloUB and to overcome popular prejudice 
against dlslnfeotlon, quarantine vaccination and other 
necessary hygienic precautions 
Finally there Is a section of exorcise and sport 
containing athletic and gymnastic apparatus of every 
sort together with a scientific demonstration of the 
effecU of various exercises on the body 


The buildings of tbs exposition are oonatructed and 
assigned In accordance with this general plan Sepa- 
rule buildings are provided for the sections House 
and Home, Food Clothing and Care of the Body ' 
Traffic, Nursing and Life Saving Army and 
Navy Hygiene of Childhood and Youth and Baths 
and Water Cures The eastern part of the main 
building Is assigned to the historical and etbnographlo 
section and the western part to Infectious disease and 
ollled subjects with which no Industrial exhibits are 
associated A special building Is provided for the 
sub-section of chemistry and scientific Instruments 
The section Exercise and Sport Includes a large 
stadium a scientific rollectlon and a laboratory lit 
which experimental researches on the effect of exer 
else will be made Olympian games football tennis 
wrestling military drills golf fencing pool rifle 
shooting horse racing rowing and motor boat auto¬ 
mobile airship and aeroplane contests are some of the 
sports that will be represented this summer at Ores 
den in connection with the International Hygiene 
Exposition 

The buildings of the exposition designed by twenty 
one leading architects of Dresden are singularly dig 
ulfled appropriate and harmonious in style Most of 
them are built of wood but in order to minimize the 
danger of fire they are completely covered and lined 
with plaster stucco and fire-proofed fabrics Tbe 
architects unanimously agreed that the buildings 


should appear to bo exactly what ihey are—temporary 
structures designed for a special purpose- and should 
not be fantastlo monumental creatious or pompous 
Imitations In wood and plaster of historical stone 
palates and temples. 

Tbe buildings are for the most part of one story 
with side walls about 13 feet high The wider 
halls have a higher central wave with a clerestory 
for the lllumlnatlOD of the central part Wide aisles 
unobstructed vistas and abundant side light are found 
In all of the buildings simplicity and repose are the 
keynotes of tho Interior arcMlocture the Idea Is to 
picaent the exhibits clearly and not to distract atten 
tlon from them by Impertinent ornamentation Out 
wardJy tbe buildings are equally simple the/ produce 
ihclr pleasing and harmonious effect by tho dlstrlbii 
tlon of masses and by a sound and simple color scheme 
Tbe walls are (ovored chiefly with a coarsegrained 
stucco painted white which is diversified by a few 
colored lines and simple ornaments In relief The 
roofs are brightly tinted with (olurs Uarmonizlug with 
the green foliage of the flue old trees which surround 
them Ihe buildlugs rover about 18 of the 8U acres 
occupied by the exposition 

In (onnoction with tbe exposition courses of loc 
tures on various branches of hygiene will bo given 
and a number of congresses will be held under tbe 
auspices of various sclenllflc technical industrial 
charitable and albit tic associations 


TKe Oldest Steam TKresKin^ Engine 


Of all the threshing engines In use to-day In tho 
world tho oldest Is located within four miles north 
west of Wheaton Ill For over thirty years this Iron 
horse has done Its work outliving any traction engine 
and Is in as good condition as the day It came from 
the shops of the Aultman Company of Ohio When 
It was purchased the owner Mr A Q Ransom 
reasoned that a perpendicular engine would not wear 
out as soon as the horizontal type mostly in use and 
the result seems to have confirmed his view While 
the present holler Is the secotad one used and a new 
set of flues has been put In still the engine does not 
look the worse for wear 

The first test of this well taken-care-of engine was 
In the threshing on my fathers farm of oata which 
were dry and In the best condition On the morning 
In question In 1880 It started Its work with a steady 
even motion and the grain was sent through a sep 
arator propelled by this old timer until evening when 
It was found that the outfit had threshed out 8 7RO 
bushels for the days run This is the worlds record 
for oats threshed In one working day by a 10 horse- 
IH>wer mechanical contrlvanrc To be sure there 
were no elevators or blowers or self feeders on thresh 
ing machines at that period but even with the aid 
of modem accessories operators In tbe business to-day 
would ho glad to average 2 760 bunhels of oats with 
their 26 horse-power engines and 60 Inch separators 
There are three facts that must be admitted First 
The average threshing outfit has not lasted fifteen 
years Second The iwrpendlcular engine will out 
last any of the horizontal type Third In spite of 
theorists and hook learned engineers the owner of 
this engine is the most practical engineer a statement 
which I can suhstantlato by ample proofs 
He levels the separator and the engine with his 
©ye using the horizon find not a level It takes 
him five minutes to set the machine and if a pulley 
is squeaking on the rnnnlng separator he can tpll 
which one of the former it is before It makes six 
revolutions This almost instinctive knowledge mav 
account In a great measure for the long life of the 
etoftne and Its extraordinary capacity for work as 
Shhwh In what is probably another record vis the 
greatest amount of grain threshed by any one ap- 
phratui Anrlng a continuous period of thirty years 
The speed maintained during all these years for 
the cylinder on the threehlng machine has been about 
revol»tl<»ts per minute, which partially explains 
Why the wear and tear is eo slight. At tWs speed 
the aeparator win stop before it li tom to pleoee on 
wet giala. ktoties pleoee of iron, etc. The perpen 
dtcttfas pnlsatiops or vlhratloiur give a perfectly steady 
OB thw ^ ^ 

the irearbig out of the beartnge and the 

, fihd hUl atoBf highways, the 

^ tkd |Me^ m lifter left the part arotiod 
ittWi terttii melttiif •« the 
ted id WuiiaMas the endofltoB of the 


TKirty Years of Service 
By H A Steven 

forward down hill ihc water rushca ahead and leaves 
the firebox hare save for the dry ateain wbtcti latter 
will not prevent imltlnfi This partly wtounta for 
the long life of the two hollers used In this case 



THE OLDEST STHAM THRESHING ENGlNk; 
STILL IN CONSTANT SERVICE 


Carrying out the erroneous Idea of bousing engines 
when they are not In use causes many engineers to 
be particular in this direction but most negligent in 
others This one wss never put under shelter but 
the eatentJal parts were always coated with grease 
and when tbe owner got through at the end of the 
weason he always lubricated the cylinder 

The modem method of feeding a thresher is moat 
unscientific. Thoughtless youths and men eager to 
get through throw in six or seven bundles at a time 
and ex]^eet the cylinder, fanning mill and elevators 
to do good work This cannot be done and as much 
time la lost as is gained by hurrying In this manner 

The last large belt from the engine to the separator 
Is made of canvas, and has lasted twenty years, and 
in reterenoe to this phase of the work Hr Ransom 
ctolms that rubber belts wlU last still longer when 
not exposed to the wet 

On worm days bs uses from 1,000 to 1400 pounds 
of soft ooal, white In cold weather he boms from 
1400 to 1,400 pounds. Tbe steam carried ranges from 
10 to 100 pousdi. 

Uto team of hoiwes used to guide the engtae partly 
removee the danger of rusaways ohmg the public 
IMvkia. 


rhlfl engine r ban a ^qhoIIuo engine for use In 
(hurtling pumping 1 1( >vlif(h was purchased from 
the h uirhaukH & Murae Company twelve years ago 
and it is Just as good as new How does he manage 
It? Ifl the question He claims that the average 
engineer docs not think or does not care about 
machinery that the average man running an engine 
Ib not a natural metbanh nor does ho sc'hool himself 
10 take care of everything and that tbe machinery 
will break and then the englniKr will blame the man 
nfacturer when the alment minded or negligent op 
erator is tho cause We seldom find all of the follow 
Ing qimllUea in one person that Mr Ransom poa 
nesses namely a good carpenter having built house 
shop and barn for himself and for others a successful 
well digger having sunk over 160 wells an excellent 
blacksmith and wagon maker a good farmer having 
averageil over tO bushels of oats pt r acre and over 
>0 bushels of (orn per acre for the last twenty years 
and wilbal a broad minded and well read man on manv 
fiubjerfs His theory on !h< uao of galvanized pipe 
In the ground is worth ((msiderlng the automatic 
float which he uses Is highly Interesting 

ITtis engine »o uhfv run and no carefully prost rved 
by its original and only handler is indeed an object 
of interest as viewed in the illustration and the 
record herewith of Its performances and tho leMons 
handed down by the practical owner should appeal 
to all young men who may aspire to become engineers 
and who may wish to take tare of all kinds of 
machinery 

The Culfa>percha Tree 

On account of the extreme usefulnesfl of gut La 
percha In constructing submarine cables every effort 
Is being made to save the tree that yields the valuable 
gum from destruction No satisfactory eubailtute for 
guttapercha found In the forests of the Malay Penln 
Bula and In Malacca has been discovered hut the 
natives In order to get quick Teturns are destroying 
the trees so rapidly that « guttapercha famine is 
feared To prevent this the French Dutch and Brit 
ish governments are striving not only to prevent tbe 
waste of the trees already existing but to Increase 
their number by transplantation and cultivation 
Experiments with transplanted trees are being made 
Id Reunion and Madagascar 

To Produce Nitrogen (According to T^chbome) 

In a retort of sufficient capacity (about i% liters) 
place 10 parts (grammes) of sulphate of ammonia 
10 parts (grammes) nitrite of sodium 40 parts 
(grammes) of glycerine and 60 parU (cubic centl 
meters) of water Incline the neck of the retort 
rather aharply upward, eo that the condensed water 
will drain back into the retort and heat It The gen 
erotlon of gas commences at about 90 deg G (194 
deg. F) and oontlnuee, at moderate beat steadily, 
until the nitrite is completely reduced. 


SCIENTIFIC AMEtllCAN ;RnTt||nMT' ^'1^ 

An Air Propeller Testinff Apf 


ProfeMor Pr«incitl*s Syotoxn 


Tiil followlDS dMrrtptloD and th# acoompanying 11 
lustratlonn deal with an nir propeller teetlng appw 
atuB deacribed by Paul de Jeuhr In the Zeitichfift 
fUr Flugtechnik utmI Motorluft$ohiffahrt 

Most aeroplane propeller leatlng plant# are wrongly 
conceived berauae the eondUlone are not Blmilar to 
thofip of an flfroplnne in flight Hence the reoulta ob 


III] 1 —1 ROl Bll hR I)H1V1N( (JhAR UPPhU 
PORTION 

talneil i unnot bo dlrcLtly applied to ihe flying machine 
without due allowance for many factors of error 
Prof Prandtl of the Univeroiiy of Qoottlngf*n was in 
trusted with the tash of devlfling an entirely new type 
of propeller testing apparatus which would be free 
from any of the uhjet tlons to which the stationary 
testing plant Is open This design was intended to 
furnish the following data 

1 The altitudo of the apparatus was to be suf 
fliJently large to meaaure propellers of great size and 
high speed 

2 The propellers were to be tested under con 
dltlons AS similar as possible to those which ob< 
tahud In a flying machine 

i The apparatus was to be so constructed that It 
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Mil 2—8in> HUBVATION OF PROPBL«LBR-TBST 
ING CAR AND VIEW OF UPPESR PC«TION 
(END BLSIVATION) 


(uuld (QHily be transformed Into a atatlonary testing 
plant if necessary 

The first condition was aatlsfled largely by cor 
respondenct with firms engaged In the construction 
of airships and flying machines From thU oor 
respondence It followed that the largest poaslbls pro 
pcller to be tested would have a diameter of about 5 


meters and that the propeller shaft In every direction 
would deliver about 60 horse-power when revolving 
at speeds of 200 to 1200 reTolatlons per minute 
At first It was thought that a small boat such as the 
Zeppelin company originally used for the testing of 
Its propellers might be available It was finally de¬ 
cided however that it would be better for all pur 
poecB to have a machine which could be used on laud 
Naturally some form of structure which traveled on 
rails suggested Itself Thle In turn gave rise to the 
first difficulty the constantly changing direction of 
the wind and iti influence upon the results obtained 
This difficulty was overcome without a single accl 
dent by laying the track In the general direction of 
the wind and by limiting tests to lateral winds which 
blew Ht an angle of not more than 20 degrees 
The front end of the car ahould offer as little re¬ 
sistance to the air as possible and especially avoid 
the rreatlon of eddies To this end It Is found best 
to employ a buoy shaped casing for the driving gsar 
since a smooth passage of the air in the vicinity of 
the propeller Is particularly desirable 
The wide variation In the dimensions of the screws 



Fi(t 3 - DRIVER S SEAT AND INSTRUMENTS 


I rbt rlsbt of tb« seat Is a lever for tbrowing In the timns 
iiilMion t# the left is a lever controlling the motor i 
pedal controls a friction clutch In front of tbs driver s 
seat are the frequency meter tachometer and manometer 
On the table in the haokground are the contact clock 
epeotal circuit breakers, and a chronocraph 

tested caused another factor—the smooth running of 
the car—-to assume Importance and this In Its turn 
led to the endeavor to make the oar as light as 
possible 

To be prepared for all contingencies the rims of 
the wheels were made suitable for the rails either of 
standard gage railroads or tramways 
The wlre-spoked wheels of 500 millimeters dism 
eter with relnforLOd tire, are fixed on the axles/ and 
turn with them In triple ball bearings which permit 
at the same time a certain play of the axles 
The casing of the ball bearings is suspended in a 
(ast steel banger between two spiral springs and this 
banger also serves as a support for the angle lever of 
the unusually powerful internal expanding brake 
The brake worked by a hand lever from the 
drivers seat has two shoes inside the rim of each 
wheel The drivers lever transmits the power through 
a shaft to a rod fixed beneath the two longitudinal 
girders and this In turn acts on the two wheels of 


one Bide 8tac6 the wheels of si|ieik axle ifkiLlF ^ 
taehed to it. this giTSs k doqbls esenrtfey > 

The frame of the car conaliU ot famt 
girders 100 X 40 X 4 mllltmetetn th elg*. stvengftmd 
bv two diagonal stmts. 



Fm 4—THE PROPBtX.Bm CABINQ 

Ihe ocUgontl nnd packed walls of the propeUar apses art 
visible SB well as the open straw packed doew 

On this light frame the essential part of the driving 
machinery is mounted This has proven advltabls 
on account of the very considerable vibration. Tbs 
Darts consist of a 100 horse-power motor with normal 
speed of 1 800 revolutions per minute propellers 
irom the smallest up to 5 meters diameter and cap¬ 
able of making 200 to 1200 revolutions per minute^ 
The direction of rotation of the propellers may bs 



Fm 8 —PLAN VIEW OP THE PROTEULHE FRAME 


I Fropallar casing a sand packing S douMs wooden op- 
rights with straw pecking fi riy tod observation apace 
c teetlaf oar d, propeller to be tested track* for 
the car 8, apace for Instnunents 4 drivers station 
6 tool house 6 staircase 

either right or left 

The original Idea of a planetary reveratble drive 
was dropped beefifiM on account of the enormous 
power too much nolee would have been made end 
the wear would have been too rtp4d Furthermore 





F'lus 5 6 A5n 7-DIAGRAM OF THE PROPSaXVR OAR AND OONNBOnCWR WITH THE HBARUEmO 

Ktg 6 Is e top plan Tiev Fig 0 a rear end elsvatloo. Fig. T a side eMvetSMi la Fig. 7, # U the a seao ft sr, h. the wiad pge and ecgiei drivor^i smt;^ d, oingitpeiipj % 
■eccod-coBtact lock f manonetmr for tergne p wa ae n tet for pfSpeUer thrust Ik. throttlst eoefrol socks b. tevolstloa leilcatOr oC ths SkdtOS M CngMT m 

the fregsoDsy meter uchometer f«r the csr 4x1*1 wsm oontact dsvlM for filo morn shattl sMOtte hettoty lo^ ^ aliotrie|i teiU&fe'lMp 

tloB fagtoterlD# maaoueur g tbrsrtHksasaring iyltiAer j fv syUedst fog mmserteg tecisS t » gW kfkm 2oe driykig tW gTSiHaoe khhfe 

dTMiti ft tiM MHuta. iDKwwrti,-aiKtric.1 dMait. »t tl» irmwiff mm *m ht mSMeM mmrnrn feliihvf 
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PiM 9 AND lO—DOUBLB RBCORBING 


MANOMHTBB 

Aide eJaratlon «nd bottom plan view r* (r> biblnd It) 
tabular aprln^ Indicator or writing lever nf the lor 
qu« manonKter 0 * of the thravt Indicator a* wrlttng 
lever for recording time actuated by the armature a of 
the magnet m. 


BvAn la tbe tettlng of roan/ dllferent propellerg ai 
1a ooitotAAiil/ th« oAie In prise competitions, a oer 
tain frothing it possible so that a ohangs of gear 
Is nsoeasar/ onl/ after the testing of the group 
As tlu greatest propeller thrust was taken as SOO 
kHogrammes the greateat turning moment demanded 
was 300 kUogranune meters on the propeller shaft 
If the construction was carried out on the basis of 
this TAluatlon 

The motor and propeller shafts located at dif 
ferent levels were connected through two sots of 
bevel gears and a vertical shaft 
The four changes of speed desired made necessary 
double sets of bevel gears while still another pair of 
bevel gears on the engine shaft made possible the 
rotation of the vertical and hence of the propeller 
Bhatt in either direction so that either right or left 
hand propellers can be tested In the upper casing 
A large and a small set of bevel gears were arranged 
while a second set mounted on the engine shaft on 
the opposite tide of the vertical shaft served to give 
the reTetae 

The revorial above is effected by sliding bevel 
gears on the vertical shaft upon which they are 
mounted on a feather The four bevel gears on the 
horlaontal engine shaft extension are secured to the 
•haft The lowermost bevel of the vertical shaft and 
the hub of the upper wheel (which extends Into a 
socket) are fixed upon the shaft In their positions 




Wheh now the lower gear Is la action the annalar 
toothad ring forming the upper gsar la drawn «p 
out of the way and tastendd to the top of the csalng, 
If on tho other hand the exterior gear ta brought Into 
action, then this ring Is fastened to lu (Nahe) by a 
Jaw olntoh 

In any case the hortsontal ahaft with Its gears Is 
displaced and united with the motor shaft by a suit 
able oonnectlon 

The cast aluminium casings are tightly closed so 
that the gears can run Immersed lu the lubricant 
Tho upper propeller shaft runs In hall bearings thi. 
thrust of the bevel gears being taken up by ball 
thrust bearings (Kugel stfiUlager) All other bear 
Ings are of bronze with large surfaces 
The gears aud their shafts are made of chrome 
nickel steel which accounts for the small dlmen 
slons possible In spite of the severe strain caused by 
the sudden thocka 

The parti just described serve another purpose 1 e 
they make possible the measurement of two things of 
Importance namely the thrust and the turning 
moment necessary to drive them 
This Is heat explained by the diagram On the 
trapezium formed base to which a frame Is firmly 
fastened a parallelogram Is movably carried by the 
propeller shaft If the screw gives an outward 
thrust the parallelogram has the tendency to tip 
toward the front In which movement It is hindered 
by the angle lever with the presaer rod 
The vertical pressure of this rod will therefore 
aland a definite relation to the propeller thrust The 
parallelogram which is of triangular cross section 
for the prsventton of a side movement now carries on 
the propeller ahaft the whole upper casing the vertl 





Pigs 12 and H -CHRONOGRAPH 


SiO t levation and tup plan vl w elertromagnrt for 

0 tuatiriK the writing lever A of the aecond contact 
dork m with h* for the anoinonieter m* with A> for the 
car vdocltv m* vilth h* for th motor revointlona f 
paper drum p paper n»ll 

(sl shaft with Its two universal Joints permitting a 
inaiked oscillation of this cosing 
Tf now the propeller Is driven the reaction of Its 
torque retards Its driving bevel wheel and causes 
the opposite wheel of the vetlcal shaft to roll off 
upon It 

This motion vertical to the plane of the propeller 
shaft la transmitted through the bearing to tho caa 
Ing which would now shift outwardly If It were not 
held by a anltable rod 

Through this simple arrangeme&t the thrust and the 
torque can be estimated directly from thn driving 
shaft without the necesslly of allowlDg for lateral e^ 
fects such u friction etc On this account also the 
saspenslen of the upper oasing la so carefully oar 
rled ont with many hall hearings while In general 
the upper shaft merely has one ball bearing 
Even the bearings of the paraUelograro used only 
when it tips, are provided with balls on sccount of 
the weight they carry The forward strut of the 
frame haa an extension toward the front in order to 
dlAtribute the propeller thnmt wen to the frame and 
thanoe to the under stmetfire 
The end flange of the upper shaft la tamlAhed with 
a hOiii; efter/ prepeUar to he tested must have a 
flafiffi. jtu order to ieet ariUi eafiety heavy or large 
air ttpopeuen ttratelflg the bearingia there la 


provided a removable brace made of steel tubes with 
binding In pieces whose Interiors mote in two 
grooves lu the direction of the length of the car la 
order to place a screw In each axle length 

The essenUal position of tbe propeller shaft In this 
frame which can also be adjusted or displaced by dif 
ferent barrela of 26 to 70 diameter consists of a ban 
bearing which by means of two lateral pins can swing 
In turn la ball bearings 

A movement forward relatively to the car oc 
(asloned by the thrust of the screw will therefore 



hio U—THE PAPFrt HOU P 

not be hindered except by the presaer rod provldeO 
for that purpose 

A rearward tipping of the parallelogram Is avoided 
by a stop with an adjustable Krew while n move¬ 
ment out of the upper caslni^ toward the side opposite 
to the pressor rod Is prevented by the constnu tion of 
a steel tube provided with a rubber buffer 
The motor Is provided with an ordlnar\ leather 
friction (lut(h Moreover a claw clutch la hiillt Into 
the shaft in order to permit safe testing of ihe pro 
peller with a running motor 
Because the testa are made on straight trat ks, and 
beiaiise tho screws drive the car In only one dlrso- 
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ViQH 16 ANU IC—ET ECimrAL CONTACT APPAR 
ATU8 FOR RECISTERING THP CAR SPT-FI) 
AND THE MOTf)R SPRFD 

ftlde t^IevatloD and bottom plan \li,w ■ plii» on th( worn 
wheel f (ontoct aprins k contact icrew 

tloii a special method of driving the motor mvist be 
provided for tho return journey For this purpose a 
small beveJ gear is placed on the Intermediate shaft 
dlsplaceably which by means of a larger and a 
smaller (haln gear drives the roar axle directly after 
the whole propeller gear Is thrown ont by moans of 
the chain dutch 

Passing to the conslderaMon of the measuring In 
atruments It Is obvious that the chief desideratum Is 
that they should be self registering since the atten 
tlon of the driver Is fully occupied hy the observa 
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Fios 17 Airu 18 —SaXXlNIK ONI ACl CLOCK 

Aids slSTatloQ and top piaii view k ar« ta« ooaUaU Am 
ts d i oa ttn g tba Osm at the lecordlsg maaomster ifig 
7 ^ 
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tlon of tho rourse and the atUlnmeot and malntan 
an(o of a <orUln uniformity of operation Thoro- 
foro fjpiirh indloAtorJi are preferred except for the 
thniBt and the revolutions 
As we have seen the propeller thrust and tho revo¬ 
lutions of thf same are Indicated hy* the pressure on 
a vertical rod For the automatic recording an by 
draullc transmission was chosen and this connected 
with a double registering manometer 
Under each recording lever la firmly fixed a meas 
uring cylinder of chrome nickel steel In which au 
fitted two smoothly polished pistons These two pis 
tons serve to give different ranges for stnaJl and large 
propellers The manometer registers up to 25 kilo 
grammes per square centimeter the small piston of 
3 (onlimeters diameter suffices therefore for a rod 
proHRure up to Kf> kllogrirames while the larger of 
6 centimeters diameter (an absorb as high as 600 kilo- 
gramrat^fl 

When the small piston moves through the pumping 
in of a fluid (glvterinc) the large piston must l>e 
fort ed up till It rests against the rover Conse- 
((uently the small piston must vary from the largo 
dho by 1 to 2 centimeters 

(In the other hand If oil glycerine Is allowed to flow 
out of the pump till tho small piston rests upon tha 
largo thon the whole cross section la thrown Into 
operation 

The Lonnectlon with the presser rod la effected by a 
polished ball which lias between two ball pockets 
which aro on tho other hand loosely (tntered by a 
cxjver 

Because of tho dlfforent dlrottlons of revolution 
of the screw the measuring cylinder for the torque 
must be reversible tubing lies on either aide faeo 
diagram) 

The presBure tranamlsBlon leads the cyllnderg to 
two ordinary stop cockB whose purpoBe 1b to chock 
chance shocks In the tube transmission and keep them 
from affecting tho manometers 

For this purpose the silts of the cock are aoldcrcd 
up the valve Itself however can be preased against 
lh( cone or withdrawn depending on tho amount of 
the throttling 

Prom this iwlrit tho piping hade to two flat spring 
manonmters with indicators whl(h are gaged or stand 
ardired up to the double pressure of the utglsb ring 
manometer 3n kllograTiinu« per square (ontlmetir 
I he control (o<kB lying behind these manometers 
are not opened until tho indicator manometers show 
that the p< rmlsstble presauro Is not exceeded as for 
Instance might happen by accidentally moving the 
small piston which might Injure the delicate register 
Ing rnanomelers 

I hese InBtriimtnts are plated behind tlu (ar slnct 
thls Is (be plate of least vibration a poaltlnu not com 
pletely satisfactory because here the recording la 
difficult 

The 1 lockwork of the recording drum causes It to 
revolve once In 2 minutes If we reckon 10 seconds 
for the duration of the trip then there arc a sufficient 
number of ron(^ltlonB united on one atrip If It Is put 
on and taken off at the right time 

The second apparatus Is the chronograph Clock 
work moves a strip of paper over a drum at a rate 
of about 13 metor-secondfl beneath four writing 
h vers operated by* clcH^tromagneta Needles serve as 
stylo cutting a hole In the paper when the current Is 
dosed when the current Is closed for a longer time 
a series of holes Is made since the levers are pro¬ 
vided with current Interrupters as In tho case of 
eleclrh bolls Thus tearing of the paper Is avoided 
The indentations of tho needles can be easily read 
on the reverse side of tho paper 
1 his chronograph la operated In the following man 
ner On the Intermediate shaft behind the motor a 
amull worm is mounted meshing with a small worm 
wheel In this worm wheel two diametrically opposed 
p( n( lls am corrlt d which by means of a small spring 
done ih( (urrent at every passing Tho worm has 
but oTK ontrnncfl the wheel has thirty teeth there- 
Tort ttllli two pencils there Is a contact after every 
flftifu n lojiifiony of the motor this contact being 
indbnted b> the i>en( 11 as a point on the paper strip 
Ill a Hhuiliir manner thn revolutlonti of tho front axle 
are rtiorded from whtih the speed of the car Is 
nmint 1 ut hen up to six pencils may have to bo 
sfrniAf'il in a((ordlug to the exiM*fted speed so that a 
Buffit If nt nurntM r of effective contacts may be oh 
taliK d 

Thirdi\ lb idatlvn speed of tlifl propeller to the 
\ Ind to Ik obtain d Tor this puriKise the car la 
lengtlKntd ut the front end by a mast five meters 
long to whoHf p^lnt Is attached a wind vane with a 
RiblnSons uiuuioinLter above It 
The Wind \rtno moven on two ball bearings and 
liertes the purpowf of r( ad lug during the journey 
from the scale the deviation caused by the side wind 
The anemtxueter whose buckets He at < distance of 
almost inches from the screw on the lengthenad 
propollcf ttxic BO that the auction may exert no tn 


nuence on It (at exparloBoe hag ii fo 

ranged that It give* a co&Uot ftltter every twenty 
meters of Its passage through tha air making a dot 
on the paper (Fig 14 ) 

Finally comes the importaAt oomparaUve Instru 
mont whose records determine the measure of time, 
the second-contact-clook (Figs 17 and 18) The 
revolving pointer makes and breaks the contacts as 
these are rather long a short row of dots is made 
instead of one dot 

But the Importance of the clock depends on another 
device (see diagram) Every tenth contact is sep¬ 
arated from the others and leads the current In 
stead of to the chronograph, to an indicator of the 
registering manometer therefore there is a gap on 
the chronograph whenever a record la made on the 
manometer Ck)nBequ(mtly In synchronously ar 
ranged Instromente the speed belonging to a given 
thrust and moment of revolution Is nnfailingly Indl 
cated when the diagram Is superposed that the second 
marks of the manometer bulletin fill out the gap of 
the chronograph diagram 

The meaning of the diagrams can be seen in Figs 
9 and 14 which do not however belong together but 
merely serve as examples 

First the strips of the chronograph In the upper 
row we see the regular time contacts of the dock 
after every nine dashes a gap for the tenth second 
[Tnderneath the records of the anemometer the cam 
axle and the motor shaft For reckoning a vertical 
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line Is drawn every 10 seconds and merely the points 
lying between are counted (In case of Irregularities 
a correspondingly greater time interval must be 
chosen ) Then we find in our example a speed of 
the propeller against the air of 3 33 points in 10 
seconds I e 0 333 In 1 second therefore 20 0 383 = 
6 66 meter-seconds To this Is added the anemo¬ 
meter correction which for this reading equals 1 004, 
so that the vlriual speed reckoned at 6 69 meter 
seconds the speed of the car is reckoned according to 
the following formula The contact given on the 
CBJ axle had three pencils with thirty teeth and a 
worm with one entrance therefor© each contact Big 
nines ten revolutions of the wheel which on the 
other hand with a 500 diameter =r 15 28 meters 6 25 
points In 10 seconds 0 625 In 1 second correspond 
ing then to a car speed of 9 55 meter-seconds Ac 
cording to the foregoing the diagram gives finally 
3116 0 = 990 revolutions per minute for the motor 
from whkh can be estimated the revolutions of the 
propeller 

Next the manometer bulletin The points A will 
therefore correspond constantly to a gap In the time 
marks on the chronograph and It is necessary to 
mark exactly on both only the beginning of the ex 
perlment The upper thrust curve is described when 
tho largo piston Is working therefore every kilo¬ 
gram me^ceniim ©tori of pressure corresponds to the 

cross sertlon -=x28 3 kilogrammes in tho deslg 

4 

bated case therrefore = 9 12$ 3 = 257 ^logramffiei. 

Hut now by means of the angle lever, tha thrnsttat 
pr the propeHer is Iransrolttad to tha ro4 to the reks^ 

jwt 

tlon 9 1, tharafora a vinnal thmat to totmd o< —*» 
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tl«D of tbd imtll Ptoton of —r|ia7|>7 

4 

6 7 7 07 005 stt29 IB iaetar-klk>tramtiMi^ ^ 

Thera are also two tostntmanta of Importaaea to^ 
the guiding of the oar*-g tochonuter for itw tpabd^ 
and a frequency mater for the xmmbar ot rtrelY^ 
tlous of the motor The first, a simple apaad panda* 
lum with a revolving Indloator, to driven through baHs 
by the forward axle and glvaa the spaed of the ehr 
In second meters. 

The frequency mdter depends on the resomttioa prin¬ 
ciple the exciter being driven through belts by the 
niotor shaft, and oonneoted with the ravolatloo indl 
cator 

These two devices and the todieaUng manosaatar 
ar© placed directly In front of the driver the other 
Inatnimenta also are fastened to the table In front 
(see diagram) 

Further here are found at the left of the drivaris 
seat the lovers regulating the Bparklng and mixing 
for the motor, a foot lever operates the fiiotion 
clutch a large lever forward Is for use in handUng 
the brake another to the right to used for the govern 
Ing of the claw clutch, and finally somewhat to tha 
rear lies the lever for reversing 

The motor is turned forward by which the inertia 
of the car Is quickly overcome Close by the motor 
Is the seat for the observer who always goes along 
on the trip 


The trial trips are conducted to the following man 
ner After the clutch of the gear Intended for the 
propeller is thrown In the meter transmlsslona and 
testing Instruments are started the car is firmly 
braked the motor set gotog the gear with the olaw 
clutch thrown In and the friction clutch on the motor 
slowly put In by means of the foot lever After the 
propeller (with the car not moving) has been brought 
to the right number of revolutions by the sparking 
and manipulating levers the brake Is removed and 
the tar comes very quickly to the required speed Ai 
soon os 1 certain uniformity Is observed In the num 
ber of revolutions as well as In the Indicating mono 
meter by means of drawing cords, the meiMuring in 
atruments aro put In operation simultaneously Then 
the circuit Is closed by a small governor in froni 
of the driver s seat, while the driver tries tc 
hold the speed constant by the regulation of the moini 
or use of the brake As soon as a record is made i1 
Is best seen by the striking of the time indicator on 
the registering manometer The instruments an 
then stopped and if the distance seems long enough 
another speed le tsken and a second observation ii 
mode 


PMELnCIJfAST OESmTS Of EXPEBIMirWi WITH T|II 
avPAsaTUS ros tksting axbial pRoncuwi 


The tests of aerial propellers made with the ap 
poratui constructed for the first International aero 
nautlc exhibition are now completed The resulti 
will shortly be published In detail A brief summary 
of the results and the entries is given below 

The long postponement of the final tests was caused 
through delay In the construction of the apparatus 
by an accident which necessitated extensive repairs 
and finally by the long practice which was required 
In order to secure perfectly harmonious action of the 
numerous Instruments and the assistants In their op 
eration 

In January 1919 In a large hall in Frankfort, tests 
were made of the propellers which hod been entered 
in competition for the prizes offered by the Pmsslan 
war department for propellers of German manufac¬ 
ture only 


This competition was subject to tbe following ooa 
dltions 

1 only propellers of uniform pitch were admitted 

2 The tests were msdq at a fixed point the quontl 
ties, measured being the tractive effort, the oonenmp 
tlon of power and the number of revolutions pei 
minute 


3 The propellers were divided into two groaps 
The first group included airship propellers tio^ ex 
ceeding 5 meters (t6^ feet) in diameter, whfoh wen 
required to develop a traettve effort of 890 kilo 
grammes <661 pounds) at a fixed point The second 
group Included ptepellers not exeeedlnff 8 meforg (8 < 
feet) In diameter Which were required to dev^op i 
tractive effort of 160 ktlograrnfflOg itofitoto) 

L An propehers were exetoded ^n wbW) ^ 
uct of the piteh multiplied by the numbef ^ rey^to 
tio&i per second Required fo (tovdd* thh jrrMtrtoe^ 
trpwite effort, was to«a itoto i* ibqfoiw <*♦ t 
becanoe tbO trorUvk effort of 
vanlih at f sp«^ of pew k 
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V0m Of l,00« owrU (1714) to do» 

otfowd lb Oftoh group 
^fi IPttli PfOJ)o]14r ipnit bo accompanied by a itate- 
V«bt ot m pltek and tb« maxtmam namber of rovo* 
Itttiopo for irblab It irai doalgned 
t Th 0 prisoa were awarded for the emalleot Taluee 
of^ Um Pfodbot IPrO la which IP deaotei the netaber 
of horoe-power eonaamed r the greateit radiua and G 
the tplal weight of the propeller 
The propellere orlglnany entered for thl» com 
numbered forty-eight, and eight othen were 
^leduently eeat an inbetltutea for propellere which 
bw^ broken making the total number fifty six 
Two pffopellera of foreign make were excluded by the 


oopdttlong of thlf national competition three were re 
tecfted bocaoge their weight or conitruotton made it 
UppOigihlo to teat them with the apparatui provided 
many flailed to pass the test of etrength applied by 
the centrifugal machine or broke during the final test 
before aufliclent data had been obtained and finally 
the requirement ot uniform pitch restricted the com 
petltlpa to nine propellen two of group I and seven 
of group II Details concerning the five propellers 
which made the best records are given in the follow 
Ing table, in which weights are expressed in kilograms 
and lengths In meters 
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drawp through tha polnta thua tgtabUahad. Umi 
prlsfi ware gtran lor tha maxHaum ordtnatag of tha 
curve or In case thaee maxima ware not attained 
in tha axparlmanti for the highest maasured polnta. 
The fonnuls siparimantal reaulta and curves will 
be (Mseussod In a future article. 

Of the 56 propellers four were rejected because they 
could not be tested with the apparatus three were 
withdrawn before the oommanoement of tha axpari 
menu and seven were broken in testing The prlre 
winners and the several groups are given in the fol 
lowing table 




b 

0. 

7t 






gKblbttor 

II 

V 

1 

1 

H 

% 

1 

D 

m 

V 

i 


(Jrinu> 1 hfftcUury ^ 





10 14 





R^ltfnor 

$ 

1 5 

4fi fl 

SO SH 

90 fl 

890 



llutilg 

4 

3 h 

10 0 

ite 00 

10 87 

SH 3 

0 TD) 


t Er< fiomw of 










mtaae i 

RrJ«sii«r 

3 

1 5 

46 fl 

n ts 

18 14 

8U fl 


0 m 


HuUtx 

4 

3 5 

Ifll S 

S4 s 

9 7 

16 S 


0 flUH 


thvwS l/w/ulneKs / 
H(ph apetiii ^ 










Zolw 

fl 

1 08^ 

Its 

97 6 

15 m 

116 fl 



t 

ZttlttO 

3 

1 06 

0 

Si 0 

H 9H 

Tfl 5 



4 4 





_ 



— 


— 


Rainfall and Parasites 

That parasite diseases of stock are mainly due to 
wet and marshy pasture lauds is very well brought 
out by M Q MousBti a member of the French Agrl 
cultural Society He also shows how to remedy mat 
tens in such cases For the last few years the 
amount of rainfall has greatly exceeded the normal 
and if the year 1910 is to be counted as an exception 
In this regard the preceding years 1908 and 1909 had 
their share in preparing the economic disasters 
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In the competition organized by the International 
AeronguUo Exhibition three qualities were recognized 
and two prises were offered for excellence In each. 
Those aualltles were 


i Mcionoy n - 

^ iCooDOOiy of space C » v -t- -f ^ | 
a. RnHubillVy for work at Wgh speeds 

a p^nr 

^ i 'N'^ r 


Ip thMS fonnulis P denotes the thrust of the pro- 
Jf the appUod torque, r the radius of the pro- 
P the kelpctty of the center of the propeller 
wle^vsfy ttf'lKe velocity of the air current \o the 
|6t«0«r veforttjr ot the propeller y the weight of 
volqte of alf> wild p the aooeieratlon due to 
Kiwntr* Thf tlUaeg of W* e end ^ calculated from 
^ were plotted at ordlnatet to the 

ad i bpo h ae fc and duma were 


which we have felt recently The persistent damp¬ 
ness favors tht development and spreading of spore 
maladies which affect vegetables and In stock rais¬ 
ing the effect Is none the less harmful The con 
tinual rains tho freshets and inundations have 
greatly modified the aspect and the flora ot meadow 
lands and transform the best pasturages into marshes 
Here the animal parasites find a very good ground 
for developing outside the organism and it is re 
marked that we find the great animal epidemics such 
as zootlcs of parasite origin to follow periods of In 
undatloQ The year 1910 Is one of the worst in this 
respect and sheep have especially suffered so that 
numerous florks are disappearing for this reason 
In the two preceding years other parasite maladies 
prevailed such as affected the stomach and intestines 
but this year It is the parasite disease of the liver 
which causes the harm known as dlstomatose The 
embryos of the parasites are absorbed by the sheep 
as they go among marshy pastures or along overflow 
ing streams and this is clear when we see that the 
malady only affects sheep which feed outside upon 
pasture land for most of tbo year Wherever the 
soil is dry on plateaus or arid summits the malady 
is not observed nor on the other hand when tho 
anhnals are kept in the fold But in especially damp 
years such as 1610 ww find It appearing In placet 
where It it uiualty gbsast aii^ the author explains 
thla by the fact that the dampnsM favors an unusual 
and sprabdlng ot paraaite smbryot. 


These the animals take Into their system along with 
the food plants and they pass into the stomach and 
liver where they fix themselves and remain after 
the manner of parasites 

In France it is the sheep which aro most affected* 
but we find similar maladies among young animals of 
the bovine race In other countries, and there are re¬ 
gions where even wild animals such as bares or else 
labblts and goats die from this cause This year 
^he parasitic Infection has been so strongly marked 
that the progress of the malady upon the animals Is 
much more rapid than usual so that they succumb 
within a short time Instead of becoming anomic and 
pining away Owing to tho fact that such epidemics 
are seen only at comparatively rare Intervals there 
has not been paid the proper attention to finding a 
remedy for this state of affairs But we already have 
the observations as to tho manner in which the para 
sttee act so that It is not hard to draw some practl 
ral concliiBloDfl Since It Is the dampness which Is at 
fault the flrsl measure Is to drain the pasturages or 
Lake other measuros so as to koop them as dry as 
possjbiB Such expense would soon be made up by 
suppressing the loss of animals The second point 
Is to Improve the quality of the pasturage by pro 
cesses such as sulphallng and tho use of chemical 
fertilizer during the spring for the result appears 
not only in the modification of the flora but also In 
the disappearing of a great proportion of parasites 
which are likely to cause maladies But even this 
will not be effective In such unusual oases of damp- 
neSH as we find in 1910 and hero we must take special 
precautions 

In the regions which under ordlnxry circumstances 
arc only slightly affected hy tho dlstomatose malady 
but where the conditions change much for tho worse 
by great dampness the author recommends that the 
flocks should not be taken upon the pasture lands 
which were Inundated nor even upon lands which 
remain permanently In a wet state Although this 
may ho contrary to ruatom it aeoms to bo the only 
way to mend matters and preserve the flocks so that 
there should be no hesitation about adopting this 
measure With proper care and forealght the flo«ks 
can always be fed ^^hen in tho stables even with a 
low grade of fodder which is >^ell prtparod It Is to 
he noted that even fodder taken from the wet lands 
tan he vury well used provided it U well dried be 
forehand as In this case it la no longer dangerous 

Crude Oil Fuel in the French Navy 

Ttik French na\y department Is taking moasnres 
toward using petroleum nwldues more extensively in 
the future for heating marine boilers owing to the 
advantages which are now ho wel) recognized as com 
Ing from the oil fuel This Is one of the Indications 
which show that the qiiHstlon of suhstltuting oil for 
coal is occupying the attention of different countries 
Oil I« likely to bo largely used In the future either 
for burning under boilers or for npcjatlng the new 
Diesel and other crude oil engines which are now 
being made In units of Increasing size As regards tho 
use of oil residues In the k ronch navy the Minister 
of the Marine Admiral Bou^ do hapeyr^rc Is quite 
in favor of It and Is now engaged in i)romotlng n 
number of plans which will lead to a more extensive 
use of this fiiol It is now recognized that it will 
Iw of great use In the navy owing to the greater 
speed and tasi in taking fuel on board the vessels 
and the greater radius of action which a boat will 
have Cfwing to the greater amount of fuel represented 
as beat giving power which can be taken in the 
available given space 

All the new torpedo destroyers of the navy are In 
stalled for firing the boilers with inazout or pe¬ 
troleum residues of Furopean origin TTp to tho pres¬ 
ent fhe Trench seaports were not well equipped for 
handling and storing the oil so that tho cost per ton 
was very high and much more than in other leading 
countries Tho admiral U now taking measures to 
organize more modern methods for handling the oil 
in (be leading French ports so that (his country will 
be one of the foremost In this field At the mllltapy 
ports such as Toulon Brest and Cherbourg are now 
being Installed great oil reservoirs In which the pe¬ 
troleum residues will henceforth be stored up and 
besides this a very complete Eyatem is being organ 
Ized as the naw has purchased a steamer to be used 
specially for oil transport U will ship on oil at the 
Roumanian port of Constanza in the Mediterranean 
region which is one of the leading shipping centers 
for this product and will then bring the maaont to 
the French porta and (ill up the reservoirs directly 
without tho extra handling which heretofore brought 
up the cost to 151 per (long) ton while It will be 
now reduced to |n per ton The new steamer has 
l>een named tlje Rhone and It gages 7 000 tons It 
Is also of interest to note that the 26 000-ton battle 
ships (Courbet and Tean Bart of the French fleet 
as well as the new unite which are to be constructed 
win be fitted with the necessary appliances so that 
they nan bum crude oil or residues at the same Ume 
as coal maUnf thus a combination system. 
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soentipk: AMERICAN sumiiiSNfr^ 

The Cocoant^t Palm 

Its Products ond Thoir Uses 



SpsAKtNo on excellent authority It may be tald 
that the almost universal demand at the present time 
for the cocoanut palm (Cocas nucifera) on account 
of the many and varied ueea of Ita products te un 
preoedeated An American tonsul writes that the 
world Is being sought for additional supplies of oo- 
coanutfl 

One of the most valuable parts of the cocoanut 
is the dried herael called copra and In Oennany 
the very recent discovery of practloal methods of 
converting the crude copra oil into a palatable but 
ter has given a wonderful impetus to the business in 
that country Oil of the first pressing is used 
which is bleached with boneblack or fuller a earth 
The raw material (ontalna sixty to seventy per cent 
of fat It la white or very light yellow and has a 
sweet odor Ihls odor has to be eliminated and it 
Is done by expreaslng the oil with steam The im 
ports of copra Into Germany last year principallv 
from tJie Dutch Indies British India Ceylon Mai 
acca Samoa and the Philippines amounted to more 
than 112 000 metric tons Over 9 000 tons of the but 
ter were Imported of which about 3 000 tons were 
afterward exported the remainder being consumed 
locally 

Cocoanuts are Imported Into England chiefly in 
the form of lopra for the extracllon of tho oil The 
only hy product restilling frotn crushing Is used for 
(attic feeding and Is worth from %U to $39 a ton 
fho best quality of copra comes from Malabar and 
is worth about $136 a ton 

In Barcelona Spain manv thousands of tons o 
lopra are Imported yearly at an average of 1117 } 
ton The oil there ts used wholly In making soap 

In the Philipplno Islands the prospect for the to 
coaniit Industry 1 b brighter than ever before Last 
year 1 6B8 724 piculs (a picul = 138 t/3 pounds) of 
copra were produced making these Islands the 
largest producer of this staple In the world and ex 
celling In product Java the Btralts Settlements Cev 
Ion and the South Sea Islands The price of (o 
<oanu& In the Philippine Islands has risen greatly in 
recent years The reasons for this arc the extensive 
use of Its products for cominercdal purposes for male 
Ing edible fats su(h as palmlne and the rlsi m 
pi Ice of articles now being supplanted hv copia prod 
nets Theie in also n growing demand for (ocoanut 
oil foi which millions of tocoauuts are used every 
day The Consul at Hongkong writes The possi 
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bllitles of tilt use of this nut fat should receive more 
altnutlon fioiD American manufacturers 
In India the exports of cocoanuts during 1909 and 
1910 as repotted from thcj Madras Presidency 
amoimted more than 200 non Of copra over 900 
POO hundred a e Ight valucMl at moie^ than $4 000 000 
were exported while the exportation of wooanul oil 
amounted nearl> 5 noj 000 gallons wortti about 
|2,00l> 000 


Bx Bandolph 1 Gear# 


The Conaul at Carlabad» Aoatria rooantly raportad 
that owing to the fact that tha oil from coooannta 
Is now being oonvarted Into oomaatibla fata Ita mar* 
ket price baa Inoreaaed enormoualy and tha world la 
being sought for additional gnppllaa of cocoanuts 
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COCOAXUl PATM AT COODAMUT PALM RRAK 

OAJAIION AITA VEB PAf MIBA OAUCA 
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The butter is prepai^ed in two forms soft and in 
firm takes It Is said to be excellent for cooking pur 
tKjses It retails at about fourteen cents a pound 

The soil and climate of Trinidad and Tobago are 
very favorable to cocoanut growing especially along 
the coasts anci In Interior districts which come 
within the infiiience of the salty atmospheie At 
present the export price of the nuts averages about 
$1^ per thousand qf copra four to five cents a pound 
and of the oil ninety cents a gallon The largest 
producer grows 5 000 000 nuts a year The shells 
are used as fertiliser and for road making 

In Brasil there are wild coroanut groves over 200 
mites long and millions of the nuts are shipped an 
nually from there to the United States and Europe 
c ocoanut palms are largely used In Brazil to adorn 
the public parks and gardens They often grow 80 
lo 90 feet high The leaves are from 15 to 20 feet 
long and at ihetr base tha nuts hang In clusters of 
three to fifteen each 

The foregoing Instances are cited as a few out of 
ihH many reports which have been made recently to 
demonstrate the enormous proportions which this In 
duBtry Is reaching 

f-onternlng the origin of the cocoanut palm many 
opinions have been expressed Prof 0 F Cook In 
an excellent paper on the History of the Cocoanut 
Palm in Amerloa, pubBsbed In Contributions from 
ihe National Herbarium alRnna that It was already 
widely distributed In the new world before the ar¬ 
rival of the Buropeans and be believes that biologi 
ca) evidence of the American origin of the palm is 
complete and adequate w^lle De Candolle and otW 
wi iters bellevS that the cocoanut palm was Intro¬ 
duced Into South America and the West Indies by 
European settlers and that It existed in pre-8panlsh 
America only on the Faolflc coast of tba Panama re¬ 
gion This writer also afflrms that it bad lia origin 
In the old world whence ic was dlssemliuted by aea. 
One thing U sure however that wherever It origin 
ally came from it is now met wttb In all tropical 
regions 

Prof Cook believes that hardy varieOas of tha 
palm might be succaastnlly cultivated in sonthem 
California and Arisona. and perhaps in so^e parts of 
Texes where flowing artesian wells of warm water 
may make It {kiarible to protect small areaa from 
frost—an important essential indeed A eOflOh^nt to* 


and female ftoweys on the eaiae tree, tlM| HMli 
flowers at the baae of each spadix It growa 
height of $0 to 106 feat, aoA on tha cyUadftyl atm 
appear rings marblAg the plaee of fonaar laawis. Ai 
Its summit U a orown of from Id to li Ulrii, Of 
the three rouiid, black aoars at oae end ol tba aboil 
the largest one through which an opa&lag ts oOlb* 
monlj made to gat oat the mllk« Is the diotlaed ant- 
let of the germinating embryo, which ta sttOaM 
there, tiie kernel eonslsting gmierally of the eflio 
sperm destined for tu nonrishnMnt 

The oil of the cocoanut Is obtained by prawufO ol 
the bruised kernel, or by boiling over a b 10« ftro, 
tmd sklnunlng off tbe oil as it floiUs to the anrthoei 
A quart may be obtained from aevan or eight ooooa' 
nuts It ts liquid at tbe ordinary temperatnre ol 
tropical countries, but in colder eMmates beoonteb i 
white, solid b 1 ltte^like oil It becomes liquid abaul 
74 deg F It can be separated by oomprasslen intc 
a liquid portion called olein “ and a more BoUd arl 
termed stearin” or cooosln** which U of comples 
constitution The cake resuttlng from the presoun 
of the endoffpem for ita oil ts an Important oatUi 
food 

The root of the cocoanut palm posaeeses narooUc 
properiies and Is sometimes chewed Instead of th 4 
areca nut When the stem is young Its central pari 
Is sweet and edible but when old It is a maia ol 
hard fiber The termdnal bud (palm cabbage) li 
esteemed a delicacy and trees are often cut down for 
the sake of It The saccharine sap of the flower 
flpathes before they open is a source of *toddy and 
palm wine and also by distillation of tbe liquor 
arrack In the Bast Indies the Juice ts often 
boiled down to yield sugar (Jaggery) 

The dried leaves of the cocoanut palm are much 
used for thatch and for many other purposes as the 
making of mats screens baskets, etc^ by plaiting 
the leaflets 

The midribs of the leave# wopgly (he natltbs of the 
tropical coasts with oars Tht wood Of ths lower 
stem Is very bard takes a beautiful polUh and Is 
employed for a great variety of purposes tinder the 
name of porcupine wood ^ The flbrout center o} 
old stems is made Into, cordage By far the most 
Important fibrous product of tbe cocoanut tree is 
ihut obtained from the husk of tbe somewhat Im 
mature nut If tbe nuts are allowed to ripen the 
(oir whUh 1b a fiber beaten out from the external 
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M IM iMr* wfTf Hl M ptritt ot the world 
deiceo eqHtnted the ooooeMit 
^ iMiher «t velme wm Ahoit ltO, 0 OO,eOO» 
boiw wot toM thtt 7 000000 000 aotai the 
at of whkii were ooaaomed tar food pnrpoeee 
viqidfelhej were^rodhoea 

OenltM ehd Booth Amertce with the Weet Indlee 
IM hOffOOe deree the export trade therefrom la aH 
prbfnete of the opooimot palm exoeedlns 9S 000 000 
l9k iTiloe Jamtee exporta about 12|000 ooo nnu a 
letr^ Trtplded* 9 ooo ooo while from the San Blu 
eed9l of Pnuuna alone 6 000 ooo nuta are shipped an 
maetty to the United States These sell (or |SS to 
per l^OOO tn the New York market (Uid are eon 
eldered to he of the finest Quality produced anywhere 
IB the wertd. 

BoUi oofista of Panama are already profltlnfi by 
their proarimity to the Panama Oanal aceordlns to 
Dr Olurlee UelTllle Brown who has reoontly madr 
a apeelal tour of tnapeetlon through Panama and 
new plantatfo&a on a much larger fcsie are already 
being eat out In anticipation of the opening of the 
ehhal Thaored by abundant rainfall equable 
eltmate sea breeaea from both oceans with an artery 
of transportation to feed all parts of the world pass 
ing dlreotly through it and with Its already estab 
llsbed reputation for the quality of the ooooanut 
whleb that region produces Panama presents in Mr 
Browns opinion a fertile field for the development 
of the oocoanut Industry within the next few years 
Us west coast he remarks does not suffer from the 
hurrloanes that sweep over the West Indies its mar 
keta are up and down both coasts and it is favored 


aoU fhonld be dralnedt the weeds on the ground 
shonld he destroyed end beavy maaorlng resorted to 
No patana should bs planted In the Infseted spot for 
a year after the remoTal of the diaeaaed trees. 

Homed beetlee devour the leaves of the oocoanut 
pahn In Samoa and other tooalttlea and the beat aaf^ 
guard against the ravages ot Ineeots It to plant the 
trees dlreotly along the seashore within the Infln 




It la not merely a question of getting steam It Is 
a question of the quantity of steam that can be bad 
Near Boise Idaho hot water Is now drawn from a 
well uid used to heat a dwelling The Pittsburg and 
grbeellng wells are osjpable of heating the water left 
in them over night but even if tbelr depth were suf 
ficlent to turn the water to steam it would require so 
many hours waiting as to rob the process, of all com 
merclal value In other words there would not be 
the slightest difficulty in obtaining steam from the 
interior of the earth because that Involves only a 
little extra labor in boring into the hot area and it 
la almost as easy to bore ten thousand feet as six 
thousand but In order to give the steam commercial 
vahie a method must be provided for dropping the 
water to the hot area allowing It to heat and yet 
having It returned to the surface as steam without 
interrupting the flow 

Two holes might be bored Into the earth twelve 
thousand feet deep an l perhaps fifty feet apart 
There would be a temperature far above the boiling 
point of water Then If very heavy charges of dyna 
mite or other explosive were lowered to the bottom 
of each hole an 1 exploded simultaneously a suf 
flcl nt ronnectlon might be established between the 
two holes The rock would be cracked and fissured In 
all directions and shattering It thus around the base 
of the loles would turn the surrounding area Into an 
Immense water boater The water poured Into one 
hale would be heated and turned Into steam which 
would pass through the second hole to the earths 
surface The pressure of such a column of steam 
would be ei ormo is for aside from Us Initial vel 



NFLORRSCrNCK OK TUE COCOANUT FALM 
WITH STAMINATK AND PJSTHXATE FLOWESS 

tnce of the salt spray The cocoanut palm Is at 
tracbed by sunshine and will bend In any lire tloi 
to reach It 

Rats too and porcupines attack ho nuts and 
stems of this palm reaper lively while wild pigs eat 
the tips of the voung leaves 
The illustrations accompai ying tl is article hav 
been kludly lent to me Cor thin o< evasion by the 
Bureau of Plant Industry United States Department 
of Agriculture They Include not njy cocoanut 
palms but also their relative the peach palm 
(OuiUelma speciosa) of Costo Rica ith Ita fr It 
and seed Ihe poarh tali boars a fr ilt almost as 
large as an apricot and of a reddish yellow ooloi It 
forms an Important article of diet among the natives 
of a vast region along the east rn slopes of he 
Andes from Brazil and Ten thro gh hk idor 


COCOAWIT PALMS AT 8ALAHA OUAIEMALA 
AT AN ALlITtJOE OF NEARLT 8 000 FEIT 

With abundant water transportation which la an Im 
portant factor in cocoanut cultivation 
Thssa facts might well be carefully digested by 
the vast army of young men seeking profitable em J 
ploymeat 

Id storting o oocoanut plantation the first step 
neceasu^ after acquiring a audtable tract of land is 
the aelsetion of proper seed nyU from which the 
young pahna are to be grown After they are six 
months old^ clearing and transplanting takes place 
though some plantera prefer to transplant them to 
a aeoond seed bed setting them out about three feet 
apart and leaving them in this second bed for 12 to 
IS montbf longer Ultimately the palms are a«t out 
at a distance of from 18 to 30 feet apart Under 
vaiT frvbnible conditions they begin to bear fruit be 
tween tbs $(th and alxth years aher planting and 
often oonttnnss to bear for 70 to 80 years The pro 
dnotma ifiKmld gradnaty inoreaae to 260 nuts a year 
In the West Indlee and Central AmeHca the oo- 
doannt palm is liable to attacks ot fungi as well as 
fry a lUsQSsio earned by bacteria and known u bnd 
nt* dlwase ft generally caused by tbe 

dsgosIttM eome insect's eggs in a wound in tbe 

tepder aftOki of the undeveloped leaves Dr Bdwin 
$mUK of the muted States Dqmrtment of Agrlcul ^ 
Ml fiVblfthfid sh enhaostlTe report of the i 

•Ifto kftt repMU^al act U to destroy ill diseased 
jha m beginning to be at 

fdahed^aralftpJil^oiMldlt^ The roots should < 
be phL ^ tbb atun ftateut buimed up i 

be o*n dug huo i 




PEACH PALM PBUIT AND BEK 

Venesuela and Ck>lombia and beyond the Isthmus of 
Panama In Costa Rica 

Haat from iKo £arth 

Certain srlentlfic men now believe that the enorm 
oua internal beat of the earth may lie itllixed for 
some practical purpoee Among the most dia 
Ungutshod eotenttits that hold this view may be men 
tlOfi4(d HaBdCh of Columbia University who U 
Of that Che plan is dfttlhotly feasible 


THE PEAtH it W ( lIUfMA SIECIOSA) /N 
COSTA aiCA A RELATIVE OP THE COCOA 


city the desc nd ng 1 i i of co d wfttt*r would ex 
rt a I rP8s ire f at leas five thouaan 1 i o inds to the 
sq lare Inch which would drive eveiyti ing movable 
thioigh the second hole The ir blen Ik therefore 
a mechanical one mneer el hlefly will connecting 
t e two holes This a pi si d the water heater 
w ild 01 rate Itself and istHlIIah a soir of powoi 
I at would 8 rpasR anything i ow in ute 

Disappearanccr of LaK«« 

Wj kthl the globe on which we dwell Is gradually 
drying up r not is a ques Ion that has been much de 
haled Recent dU overloa In Central Asia have been 
ri gardi 1 by Bon e as favoi ing an affirmative answer 
but others have replh d that the observed phenomena 
are simply j erlodl changes Dr Walse of Zurich 
champions the afflrn atlve view on tic giound that a 
great number of Kuropeau lakes have certainly dti 
appeared wlthli tbe last two hundred and fifty year* 
The canUm of 7url h for example had one hundred 
and forty nine lakes a quarter of a otntury ago and 
only seventy six today He believes that a similar 
tendency to disappearance hoe affected the lakes of 
Germany and RusBla 

Wood stain for Oanei —(a) Prepare solutions of log 
wood decoction 1 part of logwood In 1 part of water 
a solution of 0 !*> part of caustic potash in 1 part of 
water The object is first Immersed in the hot log 
wood deco tlon dried and then painted with the 
dilute caostlc ( toBh solution hMually plac In chro 
matt ot potasl <bot) lb) 250 parts of Uleacbel 
shallat 400 parts of tiensole and 80 parta of Venice 
turpentine (prime quality) dissolved In 2 000 parta of 
rsotlflad tloohbl and tbe preotpltaU filtered out. 
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SC3ENTIFIC AHBRKIAN 

Radiant Energy and Matter^llt! 

Sir J J Thornton’s Royal Institution Lecturos 


In openlDK his third locturft at tho Uoyal Inutltution 
8Ir I r IhoniBon h Kft said that on tho laat oc^a 
Kion hp had t-xplalnod that the radlomottr effect con 
Klltiittd a vu> Kitat (illlKultj In demonrttratlnK the 
exlHhrhn of a presHure doe liaht When light fell 
on a dtlltHit- vane the vane waa wanned and when 
ItH t< [ni>ertttiJit thus became different from that of the 
wallH eucloBint It effocts were oldalued due to the 
(ominunlcatlon of heat from the warmed vane to 
iiioleinlea of the gan Inalde the bvilb These In their 
turn gave up this heat to the walla of the enclosure 
and flying ba< k were reheated again at the vanes 
and th( result wan that a torque was e<itah1lBhed 
l>etween the sysU ni of vanoe and the bulb con 
taining thorn On the last occasion he had de¬ 
scribed how Prof Povnttng had eliminated this 
effect by Axing the vaiips rigidly to their mb a en 
closure the whole systeni beltig suspended from a 
quartE fibre and deflw ted ns a whole b\ the light pros* 
sure falling on one of tin ’vanes Sir James Dewar 
bad arranged for him an experiment In which this 
ladionuter effect waa got rid of In another way Lvi 
dently since this effect arose from tho presence of 
gas in the vessel If this gas were entirely removed 
the radiometer effett would disappear To make the 
(ffect negligible It was however necessary to remove 
praaitally the whole of tht residual gas which was 
by no means an easy matter to accomplish 81r James 
Dowar bad however prepared for him a radiometer 
In which the vai uiim was so good that the radiometer 
4lT((t was absemt This was done by forming tho 
radloniiter bulb with a small narrow branch rontaln 
mg clinrcual and Immersing this stem in liquid air 
The Icrtiiror then showed that on exposing this 
ladlometcr and an ordinary one to the Hame sounu 
of light tho vauis in tho former remained stationary 
whlh the latter spun ronnd rapidly On next nmov 
lug the vessel of liquid air from the stem olrc idy 
nicntiriiied and thus allowing the charcoal to warm 
up the jmreury vapor then liberal* d Inshle the bulb 

was Hiifflrb nt to set tho vanes In rotation while on 

« 

u placing the liquid air they again came to rest as 
llie \utuum became perfcstc'd by* the condensation of 
the mercury vapor In the pores of the cooled char 
(oal \ vapor pn ssurt of U as than mnHofm ati 
ainiosphero was the I#m ttircr said sufficUiit to pio 
iluic rotation of thr vanes 

raking account of Ih4» existence of this Ught pn s 
sure It was possible he continued to prove as lie 
had shown last week that the lolul amount of onorgy 
ladlatod from a black body must var> as e* wh< r e 
denoted the alwoluto temperature This luw ho pro 
(uiliid told UM over>thing about the quantity of the 
ladlatlon but nothing as to the Influence of tempera 
ture oil tile quality of tho radiation Here however 
the effect was even more marked than It was on the 
quantity Dy quality of radiation was meant he pro 
tei*ded tho character of the spectrum of tho radiant 
energy If such cm rgy were allow* d to pass through 
a rock salt prism which was transparent to most kinds 
of radiation a spectrum was produced If the radl 
at ion prcKLCMlcd fiom a very hot bod> stn h as the 



( nivi Showing the Distribution of Pnergy In a Spec 
turn) Wave lengths au I lotted as Absc Issre 
Prom Ufi to Hight ^nrrgv Vei tic ally Upward as 
Ordinates \cU On \trv Abrupt Palling off 
Foi the Shuit \\fx\i isligths 

llnu In the [tin Iik it ii c» rtain amount of the spec'trunt 
would lx vislldi u) I he cyc which could (wc a certain 
lIslaiKc tow aids iltc iccl end of th( spectrum and also 
for u (criiln di t tii to\ uds ihu violet In the case 

♦ nkeii hi)Wc\ t ihtM vlhihh portion was a very mlnutt 

tiictlon (if ih wiidli rtdiatlon In fail the visible 

spec t nm d ( nU abnit one octave the longtst 

wavohngfhs visibh h in^ u 7'' / and the shortest 
about (Mm wlieic n it|iyH(ni(d , ' j inUltmeter On 
tho oilier band Rulx ns nnd Wemds had u(cnll> d* in 

* Ucpoit Ukvo Cruiu 


OoaUnuad froai <qpylai»tt lf«. It50, p«f« 871 

onstrated the existence of wavee having a length 
equal to 108 g—that waa to aay comparable with ^ 
millimetre—and there waa no reaaou to believe that 
this waa a limiting value Probably indeed a hot 
body sent out radiations the wave-lengths of which 
extended to infinity tn both directions It waa inter¬ 
esting he said, to determ4ae the dlatribuUon of energy 
in such a spectrum This could be done by moving 



CiirvcH Showing P*n«rgy Diatrlbution In light Prom 
Different Sources Only Radiation to Iho Loft of 
the (Pjttccl I hie Is Visible Note That oil tho 
Radiation Prom the Fire Fly Is Visible Rut Only 
a Very Small Proportion of the 1 Ight From All 
Other Sources 


a very line platinum wire from point to point of the 
Hi>4^tium and then measuring electrically the itni 
pcraltLro It acquired at inch point This pmceduie 
gave an IndUatlon of the energy distribution and If 
the results wc^ro plotted against wave lengths as 
alls* iBHffi a curve such as that Indicated In Fig 1 
was obtained In which the verticals were proportional 
to (he energy of the radiation of corresponding wave 
length This reached a maximum at a particular 
value of the wavelength and as would lie soon tho 
curve tumbled down from this maximum extremely 
rapidly on the side of the shorter wave lengths 
Turves such as the foregoing drawn for a number 
t)f radiating bodies were all similar In character but 
the position of the maximum ordinate moved very 
rapidly toward the side of shorter wave-length as 
the temperature rose Tho wave-length of maximum 
c-nergy the speaker contlnu«id was connected with 
the temperature of th© radiating body by tho following^ 
equation 

Xmax ^=5:2940 

where Xmax denoted the wave length In n and 0 
the absolute temperature in Centigrade degrees 
Thus for tho sun which had an absolute tempera¬ 
ture of about 6 000 deg the wave-length of maximum 
energy was about % m whloh lay In the yellowish 
green part of the spectrum At 16 deg C or 289 deg 
absolute the equation gave Xmax =10 m nearly which 
was far beyond the visible portion of the spectrum 
the limit of which on the red aide was about 0 75 m 
c orrespondlng to a dull crimen Hence Increasing 
th© absolute temperature from that of the lecture 
room to that of the sun shifted the wave-length of 
maximum energy from 10 m to Hm 
T he relative amount of energy In different parts 
of the speotrum Sir Joseph continued varied more 
rapidly with change of temperature than did the total 
energv If the temperature of a body were raised 
from 300 deg absolute to 600 deg absolute (which 
woe just below the limit of visibility) the total radio- 
tloii would be multiplied by 16 but it by no meang 
followed that the energy of oaoh constituent of the 
Bpedrum was increased In the same ratio In fact 
bv Buc'h a rise of temperature the energy In certain 
of the very abort wave-lengths wae m^ulttpUed by 
millions and In brief the multiplier urga extraordl- 
uarily (Ufierent In different parU of the spectrum 
it was InteresUng the speaker to note 

the abrupt fiabion in which the etkeriT 


down on the side of the shorter Wa^edeiifftMr hwd 
exhibit this more atrlkinglir he had prepared the thl 
lowing table abowing the proportion of the toM 
energy which lay to the left of the apeotntpa, hafthi 


18m as the wave-length of jnaxlmum energy 

j' 


Wavtsl^Slh X. 

Amu ~ 1 8 /i 
Amu. 

^ Aiw« 


i 

rm 

TT»I nt 


Referring again to Fig 1 It would, the w;»sak«f 
continued be seen that by far the larger proportion 
of the energy lay on the side of the larger wavw 
lengths At higher temperaturea bowerer, the pro* 
portion of energy in the visible spectrum and on 4he 
ultra-violet jslde Increased as was shown by the fol' 
lowing figures 


Alwoluu 
Tt‘tup«5ra(.are 
UtV fi-nt 

IflOO 

2000 

2500 

8000 

4000 


ProportiuniiM 
Kaargy Lylug 
A U,7 s 


ihf 

A 


^portknwU 
jKocqcy LylAg 
B«yoit44A — aft M 

Tl\fS 

ih 

A 

A 


It followed therefore that. In using an Inoandesoeni 
lamp with a filament at 1600 only about xtflvjf 
of the total energy supplied was utilised m light the 
remainder being spent In heating up the bulb of the 
lamp If the filament were raised to 8000 deg abeo- 
lut© then thn energy lying on the short-wave tide 
of the extreme red was 1 in 100 and 1 part In 18 000 
lay beyond the yellowish green to which the eye was 
most sonsltlvo With a temperature of 3 000 deg 
absolute one part In eleven of the total energy lay 
In tho vlslblo spectrum and when th© temperature 
was 4 000 deg abeoluto nearly ono-third of the energy 
lay to the left of the rod extremity of the vlalhle spec 
trum and one-thirteenth In the portion most useful 
for vision Tbuu with low temperature sources of 
radiation only about of the energy waa use¬ 

fully applied with tho carbon arc on the other hand 
having a temperature of about 4 000 deg nearly ono- 
ihlrd was ullllxod It was on account of the higher 
temperature at which they could be run that metallic 
filament lamps wore so much more efficient than the 
carbon filament lamps With th© latter having a 
temperature of about 2 000 deg abeolute only about 
J per cent of the energy served to produce light 
To illustrate the small correlation between the total 
omount of energy radiated and amount utillxable for 
purposes of vision th© lecturer next placed a thermo¬ 
pile between a limelight and a red hot ball each 
source heating an opposite face of the instrument 
He showed that in the condltlonn of the experiment 
the thermopile Indicated that it received equal heat 
from the two sources when about midway between 
them Substituting then a photometer tor the ther 
moplle he showed that It was impossible under any 
condition to get a balance between the light from the 
hall and that from the limelight No matter how 
close the photometer was moved to the ball the side 
exposed to the limelight was always much the bright 
est showing that as a Ught producer the llmeUgbt was 
enormously the more efflolent of the two radiatora. 



Vacuum Tube With fteceptacle A for Uqqld AJr The 
Light Smlttod Is In no way Dlmtnikbed by This 
Intense CoollDg. 


The temperature at which radiation drst affeete4 
the eye was he said a matter of considerable *Ater 
est No matter ho^ carefully one miebt |RWparf 
eye by previous sojourn in a dasfc room it ytwk (m 
possible t6 perceive by It any radiation from a 
at the tempenture of boiling water If 
ture were gradually raided, however, OHini a 

stage pretty much the same ler all nil 

narrow limits for sJt ifMjlyWualg, ai 
|Mro9tY«4 tgrwt tW (Ujl 
not red titoukli VIA 

kv dlflereiiC, Stl4«* vllIV wASSlASSc 
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radUUcm wm adt a ebtor MBtatloa at 
Iba iMUw la whteh v« got colon at bl^tr t«m 
If tho aaparimoat wan tried it would be 
MICod ami the light wm beet seen wbexi tbe oouroe 
m# looked at aot dlreoUy but out of the corner of 
die Tkti droosiftance be thongbt, gave a olae 
to Mbat Ute aature of tbe flret Impreeslon really wia< 
ta the retliia there were two eeta of itrueturee—vie 
Podh aid oonee—^e latter being concerned in the 
leOtatlon of color Tbe rode apparently were affected 
by radiattoa ellgbtly before tbe conei Hence the ffret 
itfeot of radiation aa tbe temperature roee was on 
the rode only tbe impulse being Insufficient to affect 
the oooea This explained why this first perception 
of tlgbt was best seen out of the corner of tbe eje 
In normal conditions tbe eye naturally focussed for 
tbe * yellow spot which was tbe port most sensitive 
to color and consisted almost wholly of cones Thus 
If the rods were first affected the eye ought to per 
calve tbe radiation with the rods and not with the 
conew and the Image should therefore be formed on 
tbs retina at a point where the rods were more plpntl 
ful and not on the yellow spot Evidently It would 
follow that animals which saw in tbe darX should 
cultivate rods rather than cones> and his zoologist 
friends Informed him that the eye of the owl was 
remarkable for the extremely great proportion of rode 
as compared with cones Probably the owl might not 
In a faint light see any distinct color but ft saw 
something good enough for its own purposes where 
ordinary mortals would see nothing 
The sensitiveness of the eye to different colors the 
lecturer proceeded varied In a moat extraordinary 
way Langley had made an estimate of the energy 
required to excite various color sensHtlona Taking 
ofi unity tbe energy required to excite the sensation 
of a dull crimson red then Tnn’flnn <>1 this amount 
would BUfflctt for the yellowish green It was remark 
able that the scnsltivoneas of the eye to light was 
greatest for the wavelength of maximum energy In 
the solar spectrum ft wottld he said lx Interesting 


wers ft possible, to Investlgats wbetbsr the ayes of 
sneb sDlmals as bad remained unaltered for long geo¬ 
logical periods bad a maximum of senslttvenesB to 
the light of tbe tame color as we had If the suns 
temperature had changed within tbe geological period 
covered by tbe llfe-hlstory of such organisms it was 
possible that tbe latter would prove to have a maxi 
mum of sensitiveness tor some color other than the 
yellowish green From the table already given above 
it would be continued be seen that the energy 
radiated from most Incandescent bodies lay nearly all 
In the non luminous portion of the spectrum In tbe 
case of the arc light nine tenths of the energy supplied 
and paid for was wasted The Ideal to aim at In 
Illumination was the production of radiation confined 
to the color to which the eye was most sensitive 
Engineers had not yet sucoeedod In doing this hut 
there were certain lowly animals which had solved 
the problem for themselves the firefly for example 
producing light most eAclontly 

Tbe spectrum of the firefly had first been investi 
gated by Langley whose results were very remark 
able He had given tbe diagrams Figs 2 to R 
showing the amounts of total and of useful energy 
radiated from different sources Of these Fig 2 
represented the energy distribution In the spectrum 
from a gas flame the useful portion of the energy 
lying to the left of the dotted vertical In the case 
of the firefly It would be seen that every bit of the 
energy radiated lay in the proper place nothing being 
wasted either In the production of heat or of ultra 
violet rays It seemed therefore that the future of 
lighting might lie In the finding of some substance 
capable when suitably exclUd of producing light 
Tike the glow worms without the expenditure of 
energy in long waves 

That heat was not a necessary concomitant of light 
(ould he continued bo shown by the following cxporl 
meut The appuritus (1 Ig 6) used was a vacuuiri 
tube having a nveptatU for liquid air formed In it 
at A On fxdtliig this tulxi Prof Ihomson shnw((l 


that filling tbe cup A with liquid air In no way affected 
the productk>& of tbe light There was no dark spacf* 
formed near tbe walls of the cup though the tern 
perature tbero must have been very little above that 
of tbe liquid air 

The senslUvenosB of tho eye to small amounts of 
energy was the lecturer continued exceedingly 
remarkable In the greenish yellow the expend! 
ture of of an erg could bo distinguished 

by the eye If vision were due in the first place to 
chomlcal changes produced by tho light It could be 
shown If these changes were of the same order as 
those to which we were accustomed In tbe laboratory 
that the amount of matter decomposed by this amount 
of energy could not exceed a few thousand Individual 
molecules The cyo must therefore be extraordinarily 
eSlUtint In dolectlng chemical changes If this were 
actually what It did do In the act of seeing On the 
other hand others held that chemical actions were 
not involved but that in the e>e there were syslems 
capable of taking up any kind of vibration and being 
set Into resonance by It if tbe action were primarily 
chemical the fmt that the changes were produced 
only by light of short wavL length tonstltutod a dlffl 
culty There was however one vloa of light on 
whuh this dllBculty would not arise and this was 
coming Into favor with many physicists who held 
that radiation was built up of a number of different 
unlta of energy somes^hat resembling tbe particles In 
the old corpuscular theory The energy of tho light 
was concentrated into these Individual units the 
amount In each unit being more the shorter the wave¬ 
length of the light Tf this were bo It would be easy 
to understand how U was that chemical action was 
oxcUed by light of abort wavelength only If the 
(hange In queutlon required more energy than on 
tudlvldual unit <*tmtained It would not ho effected 
and as the units (onosiHindlng to tho shorter wave 
Uiigtba conlainf d tho most Hnorgy It was with those 
ih it ilRiulial activity should he asRociated 
( To be (ontlnued ) 


A New System of Perforating Metal 


A frKW years ago Andrew Smith a mechaniial cn 
glnoer of San Mateo caltforiiia had under his gujier 
vision the construction of a numbti of water wells 
It was found by him in Lomuioii with all etiglnecrs 
that the difficulty of unlng thf ordinary well casing 
was almost Insurmountablu A number of attompls 
to Improve the methods of making perforated casing 
were made by him tho object being directed to gef 
a definite water area through the use of Inner and 
outer slotted tubes These attempts were gov 
erned to the well-established rule that sheet metal 
cannot he punched with a punch narrower than thc> 
thickness of the metal Ihese tubes were so placed 
as to provide openings sufficiently small to prevent 
the ingress of fine sand and silt While this was a 
distinct advance In tho art of constructing water 
well casings the results wore not fully satisfactory to 
tho experlmeulor for he felt that the same rtsult 
should be obtained with a single tube casing 

Further experimentation proved that an entirely 
new process of perforating metal had boon devol 
oped and that by this pyocoos sheet steel one-half an 
Inch thick could be perforated with slots one thou 
Bondth of an Inch wide by any denlred length or 
that a slot of any desired width could bo made While 
developing the new process of perforating metal 
most of the leading metal perforating estahlUihmf nts 
In the United States wore consulted Some wont so 
far « *0 say that the feat was Impossible others 
that It wa# Impracticable while still others stated 
that tbe inquirer was wasting time In trying to solve 
tbe problem 

The Invention in common With many other im 
portant dlocoverlea Is very slmplp when It is known 
how it is done The old way of cracking the metal 
with a sharp chisel to make slots narrower than the 
tblckaeis of the matal left rough jagged openings 
and ^Iged the metal outwardly This outwardly 
bplfffid metal wgs exposed to corrosions and made the 
oaolngg dlfDonlt to drive because of the great resist 
anoe of the projeotlone Tho first attempt made by 
Mr Smith to obtain a casing with slots of the re 
qulreff width resnltsd in a clean-cut shear by depress 
tng oAa ^ga the metal a lUtla more than its thick 
gelgi tkereot tHp§ proffttcipg a smooth opening hot at 
4fl ithe tha o|4 orgeked perforation This style of 
fiMvtat can he need* for example In ahal 
Mater tlrein ttting or irflgathpg pipes 

tie nerial; been token and the sheet octu 
^ IlhoitMO the ttm olets* ihe neat step 
liii a iheor to di»ra«ing tiw 


Andrew Smith's Improvement 

sheet mi-tal In opposite directions on luch »ldo of 
the slot to be produced thus reducing the distortion 
of a gheu portion of tin metal Rheet After being 
80 sheared (he projocting lips can be cut again or 
upset to make an opening of any desired size when 
upon tho projt*ttlng lips may bo rolled back Into the 
plane of tho «hc‘ot leaving It iKrfedly Rrnnoth U is 
also pOBHible to prodme openlngB by making a cltaii 



A COMPASS 1 OR BAl I OCXS 


cut abear first and then rolling the projerting por 
(iouB back Into the plane of tho sheet the unnit por 
lions betwwn Berles of slots being rolled eurnigh to 
stretch the metal to make the optnlngs lhl« latter 
protefis 1 b the moat Ingenious part of the ucw Inven 
tlon for the reason that tbe perforating ran be done 
by having suitable dies In rolls or In a gang punch 
Ing machine As aoon as the plate has be* n pussod 
through the rolls or gang punch the sheet may be 
passed through anoihcr eot of rolls which rolls th< 
lips back into place and stretches the metal the 
proper amount 

This prwijiB docs away with the use of fine sawa 
fine milling or fine punches such as were requirfd by 
the old procesBts and results In saving coinlderablc 
money for tools alone since each tool used Is veiv 
strong ami withstands an enormous amount of wear 

Two of the moat Important uses for this perfor 
atod nielal He in tho water and oil »oU casing fields 
Tbe first requhes a very fine casing to prevent sand 
from passing Into the well and tho latter requires a 
very strong and heavy casing to prevent Injury 
thereto each of which conditions may be adequately 
met by this process 

Aftotber form of tbe oaeint U produced by de- 


pnHHing the caning with a snffldHntly large punch U 
fui ni a chan I Lit hIu ai after which om iflgp of the 
dc prcRsod li]> is ciU at an li> thi Hist cut «< 

that wlun th< mctnl Is returned (o Ih gcinral plain 
of tin j)lnt( I \ HhapcMJ alnt js foniu d I hr ad 
vantage of huc h line V Khnpcd pirforalinna i aunnt be 
over-c Hilimt* d Whor* tlic oil or wab r Hand« an 
Btiuck the KUH oil or water cnterH the i>erfora(ionfc 
at once and tlierc fore equaJizcK tl»e prcRsiu* ant] 
prevtnts tbo Bands from tieavlng up In the casing 
When the tatdng ban been put down the requln d 
(leplli the well casing ItRcIf -iftK us i Rtralncr and 
It retnlns at the nariowtBt portion rf tin Vshaped 
slots all fin* matciial an> iuat*rliil paaslng Inti 
the i-aaing not b eng n rained b\ aald hIoIb since ihi 
narrnwiflt portion is at the outer tin umfcrencc 
thereof Such a uiRlng h ts nion ihan ten times the 
capai H> of tbe old cnckcd {'iRing and It la much 
Htrongf^r for the rc aHon that the meiai la not brokt n 
frauRVtrsely to the nlots fornu d 

A CompBBS for Dalloons 

Da. BKKiuMFvrR has ln\cnUd n compass by which 
the direction and velocity of a balloon a flight can 
la determined In a very tonvculont and practical 
manner A trapspareni compass card with its noedin 
is attached between two glass jdalis to the top of r 
wide alumlnluiri tube wlihh Ib sw^ung on gimbals In 
the usual manner The lower end of tho tube carrle* 
a hns by which nn Inverted image of the iHudscape 
iR thrown on the (ompoHs card When the balloon t 
moving In any given borUnntal direction the Irasgf 
of very point of tho Iandscai>e moves at ross the com 
pass card in the sanii dlrecliou as is shown In th* 
diagram The pilot selects a point of the laiidscapr 
which passes exact!) under tin center of the card 
and notes the point of the romi>aH8 at which it leavea 
the clrcumfen nee This observation gives the dire-’ 
lion of the balloons course Tin horizontal velocit) 
of the balloon is determined bv mtasurlng with ? 
stop-watch the time 04 copied by a point of the land 
scape In moving from the renter of the compass can 
to the circumference of a circle of ono ctntlmetei 
radius which la Insfrlbed on lh« card l*rom thli 
Interval In combination with the Iielght of the ba* 
loon obtained by other observations the velm ity o 
the balloon is obtained by reference to a table 

AUoy for Staffitig Boxei (also for faucet plug*) — 
Copper $6 2 parto, Un 10 2 parts xlnc 3 6 parts 
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SOENTIPIC AMERICAN SVmMmT m. 1«$« 

Romanised Typeiwit^ Typ^ 



It li xwrt of every buelneas education Imparted 
with tborouffhneHe on modern Ilnee to learn how to 
produce or at any rate how are iproduced through 
agenty of aevoral Imitative processes facstxnile 
and form letters which when filled In with names 
and addieHSCH on a real typewriting machine with 
matching ribbon and skillful manipulation may 
serve the ])iirpo(u of giving to each of the unsuapeot- 
Ing recipients of the letters the Idea that the com 
muolcatlon was directed to him only 

On the other hand the ability to quickly diioern 
tbe really and Individually typewritten letter In the 
morning mall Is also a very useful part of that same 
kind of modern education 

A well executed form letter Is in a way a 
flower of applied knowledge The grammar spelling 
diction and general politosse of the average form*" 
h ttcra are distinctly better than those of the aver 
age Individually written letter No form letter com 
Ing to the notice of the writer ever contained of 
fenso In the lines or between them 

The Increase In the fao-slmlle experts ability to 
create simulative favors and the antagonistic de 
velapment in the mall deck of those apprehending 
faculties by the exercise of which such productlous 
may bo 1 m med lately recognised are com parable to 
the Increasing stse and projective force of modem 
mlssllee of destruction which step by step bear a 
certain and unmistakable relation to the Improve' 
ment In the processes or appliances by which Im 
munlsers arc created or defenslvo armor Is thick 
(nod and toughened 

R6< ent developments In typewriter technique and 
performance threaten still further complications 
rhfl army which makes use of the machine has liter 
ally become mlllloned and astute manufacturers have 
found that among this array of users are many 
typists unable to summon enthusiasm for the con 
venttoual pattern and apparencje of typewriter char 
alters These j^rtlcularlsts existing and vociferous 
from tbe very advent of the machine have become 
numerous enough to be regarded by powerful type 
writer organisations os vortby of Bpe< lal catering 
Result an output aud Increasing sale of machines 
equipped with types -varlantly trade known as Im 
perlal Clarendon Prlntypc so fairly slmulat 
Ing (iistonia»j printfrs typographical outlines aud 
shadings that reclplonts oftentimes—so experience 
has proved have w It bout perusal thrown away 
letters typed uitli hih h characters under the Im 
presalon that they were (omraon printed (Irculura 

Tt certalnl> Is food for thought that the bettor tho 
wording arrangemont and layout of a lettei Is and 
the more (orroctU and smoothly It U typed th« 
more llkelj 1 b It to look like a form letter and to 


outiUe ei{ thflr a&ploymetitt Bud Uey hav* at 
t^writer Ituk t have flgtve 
eUoed: td tiltik that I 'Vtrould uot u>me iQ) to ja 
(udtia T 'wae to undefataitd dvit tht Pll 
tJptvrriter to eompoto In the genaral fiald of t 
it dpr if they acuredthoHjght machine. They 
oneBtpKially tot thtnt( t uever had Bay !• 
doQotthUiKttislahiBi. If Viemichlueyouc 
could satisfy such a couccra n that that you' 

( ourt >f I li Hi r W Hi wn 

1 VI I WHITER WORK IMITAIINI RRINTEO 
(ITAHAtnF IS 0\F OF TMF EARLY 
ATTFMFTS 

hi mlstokt ti foi ikhi < spec tally when It Is sent to or 
received from a ttUanpir This truth has so wrought 
on some wli > hwt Ml aggrltved at finding them 
solves taken in bv imitators that U has been sug 
gasted each of genuine letters should send an 

affidavit of gfnutneneBs to accompany his conpmunl 
cation or that Bome other device be Introduced whoee 
attachment to or apiienmuce In a leiter would pur 
port a guarantee of freedom from the taint of form 
or facslm 

1 h4 linotype ma<.hlneH whlob set thi lype foi most 
id thv' great paWlcatlonw of civilization ran be pro 
vldcd a 1th matrices and adjustmenta by which llneti 
with all the well known idihraoterlitioa of typewrit 
Ing tua> be cast at wlll^ 


Sy Jakcob B«okM 

For several years type founders have been making 
type In 6 8 10 and 12^1nt siaea, well imitating, botb 
In actual else and mintatore, tbe genuine maeblned 
production and selling this type to printers with edt 
fylng instructions as to bow tho Imitative Intent may 
be carried to successful achievement Here are Ik 

This sample Is a fac-slmile 
of the work done on one of the 
typewriting machines equipped 
with types devised In the en¬ 
deavor to successfully imitate 
the conventional Roman forms 
The effect of light and shaded 
lines Is obtained, though all 
the characters—the same as In 
more ordinary typewriting—are 
made on equal width, so that 
the carriage will travel just 
as far on the striking of an 1 
as on the striking of an R 


ABCDEPQHIJKLMNO 
PQRSTUVWXYZabod 
efghljklmnopqrs 
tuvwxyzl2346678 
9 0 i i i iff i 
' ( ) , ? @ . A 

Sample of Ty p ewriter *“Roman". 

SAMPIL SHOWING HOW THE rYPEWRITER CAN 
IMITAPF PRINTFD CHARACTERS 
TIIK T^TFST ADVANCE 

UiniluHtlve fitatlous from a circular 
Messrs Ambitious Printers 
Tho work of typewriters using largo type is cloBoly 

Imltatoil by using our 12 point now model . 

- -No T Thert are hundreds of Job presses 

vunnlTig (onaiantlv on ihla typewriter work In the 
large cities The rapid Increase In the mall order 
business and use of follow up systems has created an 
enormous demand for thla work and no hustling 
printer tan afford to overlook this soiiito of profit 

Mils 1b oiM new model — --—- No ^ 

piloted through silk All our typewriter faces are 
made fiom dies furuiahed by tho makers of tbo type¬ 
writer and duplicate the typewritten work If you 
wish to match the work of any typewriter not men 
Honed here send us a sample and we can undoubtedly 
furnish tho type you want 

If the addresses are to be filled in on a typewriter 
have tho strenographer write a sample letter Use 
this as a color sheet and have the pressman work to 
It You can vary the depth of color on the press and 
not on the typewriter Hence the pressman must 
work to the typewritten sheet When addresBes are 
not Inserted this typewritten color sheet Is not neces 
narv etc 

A few Bi>«cliueaa art Imrewlth shown of what has 
been and Is being accomplished by peculiar typewrit 
Ing contrivances It Is seen that so well do printers 
Imitate typewriting and ao well can typewriting be 
done to Imitate printing that any distinction which 
may have formerly existed between printers char 
actors and epistolary type has been submerged In the 
rifling tide of Imitation 

Incorrect notions are abroad of the versatility with 
which the genluR of the manufacturer has endowed 
and will further continue to endow typewriter mech 
an Isms In times past with the scarcer population 
and relatively little appreciation or understanding 
of mechanographical latencies U was enough to make 
machines of limited range of performance and severe 
typographical restrictions At present there ts a uni 
vorsfll market for them and a legion of critical yet ap¬ 
preciative users which legion Is divided and snh- 
dlvided and yet again Into secllons requiring speolil 
things to ho done and In a special way and to these 
purctuslag divisions each larger than tbe Integer of 
not many years sgo the keen-sighted inventCMr finds It 
profitable to turn oheervant eyes 


Elephant Domestication in Airloa 
Whiijc elephants are trained and commonly used 
for various purposes lu Asia It appears that In 
Africa there is as yet but little attsntloa paid to this 
question Borne polnU about elephants in Allloa and 
the great need of employing them so u to obUfin a 
\aliiable aid have been brought oui by OabL IWndetx* 
a French povalry oOceri commaadlag the nattft 


troops of the Chart Tohdd 
of tbe cavainr he mads a MUiasI old la 
ooadai region not long slnoe and U aeU AWi ts 
speak about the present suhJedL Hbw to ths 

French troops of the take l^bad and Ouadai -rmrlobi 
U becoming a very important qudstkm, sod b* pm 
poses to use the African elephants for this poipose s4 
os to replace the native carriers Buoh work Is sen 
trying for the natives and often shorteas their Ufa 
BO that bumane reasons are one of the points U 
favor of this. 

Besides this reason there are ■ome>erhat ndmarmu 
advantages to be gained by training el^haats tor do 
roestic work It is estimated that at present thi 
number of elephants in Africa te 300 000 or 400,000i 
but It must not be forgotten that we are eztemit- 
nstlng 60,000 every year so that before many yaan 
the elephant wlU become extinct like the Atneeloan 
bison for In the case of tbe elephant reproduction 
Is far from keeping pace with tbe great slaughter ol 
these animals which Is now going on It Is likely 
that different regulations will be made In the futori 
to try to stop this rapid killing off of the African 
elephant and In fact some such decrees have already 
been issued in this country showing that attention 
Is being awakened to condltlona Special sodetles ars 
even formed for preserving the elephant Oapt 
Devedelx thinks that tbe example of Asia should he 
followed and there is no reason why the elephants 
should not be trained so as to give a very good means 
of transport especially as this Is very much needed 
In the Congo region which is the part of Africa 
under conslderatlcHi at present In this country tbe 
imported pack animals die oft rapidly from marsh 
fever or lark of proper care But the elephant Is well 
adapted to replace pack horses or mules, by reason 
of Its being accustomed to the climate and besides 
Its very long life of over a hundred years Its forca 
Ir ten times as great as the strongest of the other ant 
malB and tbe remarkable intelligence of the elephant 
Is proverbial Not only can It be used for carrying 
loads but at the same time It opens up routeo 
through the dense forests 

In the Belgian part ot Congo steps have been 
already made toward training elephants and tho first 
work of the kind Is narrlod out at the recently 
opened elephant farm at App! where there are fifty 
or more elephants now and many more are to be 
added before long The Idea Is due to a French of 
fleer In tbe first place but It was the Belgian govern 
ment which took the first steps to laying out an ele¬ 
phant farm on a large scale In tbe Congo under 
Com I aplume At present tbe fifty elephants are 
well donipstioated and are used for cultivating the 


This was written on a maoMn* 
with whlob words oan bs meehan* 
loally separated by a balf spaoa 
or any multiple thereof. Instead 
of by a full spaoe or a multiple 
thereof,as ordinarily All 
words here are separated by half 
spaoes. What Is ordinarily an 
mis broadened Into an m by writ* 
Ing an n a balf epaoe after an¬ 
other n, and the W and the w are 
broadened Into W and w by etrlk- 
Ing a V or a ▼ balf a spaoe after 
another. Vote the width of the 
ffi and the w throughout thle par¬ 
agraph, Md the unueually ehort 
dlstanoe between the words. 

i oiirtps) of A A rhirke 


A PRINTED APPKAHANCjfl IS PRODUCBIO BY 
USINQ A SPOClAli NARROW STACINO 
BBrrWSBN WORDS 


toil drawing wasoiu Aamrtnc MMS Mot loaf 
ago the flnt long trip aoroM tho eountir vag’WSo hg 
ono of the teama belongtng to the am. oompOoed Of 


eight antmale and they covered moto thin 4B0 mUait 
retoming home In very good o(pi|| >R an. in ardW 


to prooood wth trtdnlng a grpnto, n«ah« od diV 
mall, tt ww diclded to leiid JtRiBtn th tlnSh isne 
Oiyloa 10 in th obienri the omUm 0* (MSOBO Sht 
dosHgtientlOfr Nhleh ai* A(Uo hrSt 

tateadod to hoiia. Mot orO; WRS iotih#ot*SkMMh'1«t< 
•Im with aduMi aa weU Xha«Mi#a^ li wtfSIBSlA’ 
ant In t^ Oonso Mgion and ^ 

Ukn. «tha^ IA4 owna M 
ttwuportsdon q, a d s few i a. qai ’ * 

iwida tofWd MinWI^II Jiwi t 
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fijiM jPtiottlA b« 4«pttT«d of tbo 

toliamd bf th«M wjliiiftli wnch im 

of tblw to otpecUllr true in 
jm iMillobi Wftero tbora nr* no raltrondi nnd tnoli 
Wild oidy bo tollt 4t ah onotmout cott and eY«n 
i*ok OnUQnlfi Art IsoXIn*. NtUre portom are all ehat 


U to bo oootL In fttoh restona for oarrylnf loMlo and 
sajp^lyinf tbo troops Beddea obould elepbanta be 
naod tba ikaUToa wonld bo free to tiXe up afrtcnl 
tore for whloh there Is need of labor at present 
Again the natlTes themeelTes would soon be led to 
domesticate the animats stimulated by the high prices 
which wo ltd be offered For Instance an elephant 


when killed does not bring more than $60 or ISO 
while as In India the ralue of a trained animal Is no 
leas than |a00 to |1000 After this U remains to 
domesticate other African animals especially the 
sebu and also the hippopotamus which is now em 
ployed on rice plantations In other countries as well 
as the ostrich and the antelope 


The Morane Monoplane 

Sciile DrttwinSs of tHe Machine that Won the Paria-Madrid Race 

09 ^ John Jay Ide 


Ona of the most successful aeroplanes which have 
made their appearance recently U the Morane mono 
plane tble machine was dealgned by Leon Morane 
In eoUaboratlon with Ralph Saulnier formerly as 
soclated with Louis Bldrtot Morane first appeared 


a| art Tho total weight of the undercarriage Is only 
forty two pounds and yet Its strength may be realised 
by the fact that It has repeatedly withstood the shock 
of landing on tad ground at speeds of over eight) 
miles an hour with the wind 


I e support at he front Is more at right angles to 
the wings and so bet er protects the spars from over 
stress The rudder Is divided Into two seotlons by 
le stabilising tail J s forward of which Is he light 
double skid 



VBDRINBS THL WINNFR OF THF PARIS 
MAtmiD RACK AT 60 Mil K8 AN HOI R 

In the public eye last summer at Reims where be 
broke the world s records for five ten an 1 twenty 
hHometers with the 100 horse power BlOrlot XT bis 
tvpe de cQune He also drove one of the B!6 lot XI 
3bis two<«eaterB which made their debut a few weeks 
pravlously He used this same achine at Bourne 
mouth and it was with a similar model equipped with 
a 100 horsepower motor that he and his brother 
coade thetr dlaaatrous attempt last October to wtu the 
Parla-Puy de DOme prise Thus ended Morales ex 
perlence with the BUrlot machine 
While prevented from fiylng as a result of hU aocl 
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raONT ELEVATrON 



SCALE H rzlT 



VTORINBI8 IN FLIGHT 


8CA1E DRAWlNQfl Oh THF MORANR MONOPLANE 


4wt, Mem* wUb Um a< M teulnler dMitn«d 
« «Mioo|A broftdir raMmbllaf Uw 

UM tmHl ttHctAU fMtqrw Om of tht 
M&Ul iwints a( the tm nnekteM 

d tVfe «hMiit nt tk« Mttnai tha eb aaa la 

cvmd up IB tiraat 
Mr MM pHtaot tha f iMtM lafa* ifltf JolaM lalMly 
M MM imMff BdU atrati. 9 f nauui tt 

tba aWii M «iw 

STtfr* 'trtMva tm<* 9** e«t mmh 


A further difference between the BlAriot and he 
Morane is In the entire suppression of the dihedral 
angle between the wtnga of the tatter This haa 
been done wttb a view to obtaining increased speed 
For tbe same purpose the wings have been made very 
flat on the underside and the point of maximum 
camber la vary near the leading edge It will alao be 
notload that lha ahapa of tha extrsmiUaa of tha wings 
haa haan radtctRy attarad. t%a maat carrying tha 
npi^ wtat a^ <> finmldal aad to arrangad that 


With a view to re luring wind resistance part of 
tie fuselage which is quadrangular In section has 
been covered in witb fabric The pilot alts behind a 
long bonnet Indoelng the tanks and extending over 
the engine By this means he Is protected from tbe 
spray of oil Incidental to tbe employment of a re¬ 
volving motor which in this case is a BO horse 
power Gnome driving a ChauvlOre IntOgrala tractor 
screw eight feet In dlamater and ftra feat tlam 
inohaa la pltoh At 1100 ravolnttons per minute this 
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soEtwinc AmmcAj^ lioi m 


norablnallon lia« drlvon th« marhlTie at a Bpded of 
«<vint\ luilt^H an hour offl^*lalIy tittwMl on ft rloaed 
r Irnilt 

rhr Irajltiig (Jtnienalonft iit< as follnwfi Span 81 
ft*n| C incbou lf>ngth 22 fod (I ImhtB The total car¬ 
rying eurfaco la 188 aquaro fufi ot whlih IBI aro ac 
(OUutM for by the wings lh( remaining 37 being In 
th*' HlabIH/Ing iail 1 ht niathiiiL W4_Ighft 440 pounds 
empty whkh ahows with what groat care the quea* 
t Ion of light ncae hna h( on atudUHl moreover thia 
rpRiilt has not hi en n at hp(l at the exponae of 
HtrtiiKtli anil from thi imlnt of view of iolidily the 
Moiam tnomiplariL fan compare with any 

Wh( n th Moriiie was firnt brought out Aiibrun 
wiiM Iuk4 n ()V( r fiom Bl^'rlot and became the chief 
pilot Uheii 1 m left to Join the Deperduasin firm 
llrrrp Vt'drim r whs aelected to fill the position 
V^idrhuH had lieeii chief meclianle to Mr Hoberl 
I uralm the a< tor aviator and later had dlatingiiUbed 
hlmmlf ]>> some flue t tohh country fllghta on a Goupy 
biplane On becoming tbUf pilot of the Morane 
Ve^li Inos promptly did houm more rroas country woik 
flying from Pan to Toulouse C arrassone and other 
plafCB in the south of France where hitherto little 
or no flying had l>een seen Ijnte In Marth he aet out 
to fly from Paris to Pau hut got lost In a fog On 
the 'loth of Ih month he did the famous PoUUrs 
1 aria trip of 210 miles In two hours and twelve min 
utea at a apet d of ovt r nlndy mllea per hour with a 
twMit\-inlle wind ft was this feat which first 
biought the Moruue to the attention of the American 
publli On April 22nd Vftdrines made another at 
tempt on the Paris Pau prize ntid this time he auc 
rpeded In winning it He covered the course of 500 
miles In three atages His actual flying time waa six 
hours and fifty five mlnutea which gives a speed of 
72 28 miles an hour 

The above flights were however completely over 
shadowed by the wonderful performance of the 
Morane in the Paris Madrid rneo which started on 
Mav 21flt under such tragic clcunistancea V^drlnea 


he wore a beaty helmat iiat«d bin a sntaaoau^ 
iQfitanlaneoas death and Ut« fact that ha landad on 
soft marshy fround HSs anna and left lag were 
brokeji and his face badly cut 

A number of searchIng parties set oqt to Hud him 
Including the Passlonlst monks from the monastery 
on Monte Fogllana who know every foot of the moan 
talnouH country Also a number of reporters at the 
Camorra trial formed a party in search for him He 
was found by the Red Cross searoheni In an ancon 
scions (.ondltlon under the debris of his machine 

Cold Slor«i|f« 

By H E BAJtMAKP 

Tiik preservation of food etufts so that the surplus 
treated during seaaons of plenty could be distributed 
throughout the year and the fresh products of one 
country shipped to another was at ono time Impossl 
ble The use of chemical preservatives which ar 
rusted dccompoaltlon nerved In a measure to supply 
the need but this doubtful method of retarding the 
natural spoilage of foodstuffs has given way almoat 
entirely with the duvelupment of mothoda of refrlger 
atlon which make it possible for foods of every char 
actor to bo placed In cold storage and there held for 
vonslderablp periods without apparent change In com 
position or structure Cold storage la simply the 
placing of foodstuffs in rooms kept at a sufficiently 
low temperature to hold the goods in normal con 
dltton until such time as these are needed for con 
sumption This temperature varies from a point sev 
cral degrees above freezing to zero and below Cer 
tain goods nuch as fruits which can not well be 
trozeiu can be kept without any spoilage for months 
at a temperature of about 34 deg F while butter 
and meats arc stored at a temperature ranging from 
below zero to freezing Poultry Is usually stored at 
a temperature varying from 0—25 degrees Choose 
suppose d bj manufacturers to cure or ripen In storage 
is usually held at a temperature slightly above frees 



FRONT VIFW OF MORANh MONO! LANE FllTED WITH A ONOMK MOTOR 


who U ft l nrls tho day after tho start won tho first 
stage T aria AngduI^mf the sm ond stage An 
gOul^iup San Sobastlan and was the only entrant to 
reach Madrid tlius winning the prl/e of $20 000 of 
fered by Petit Parislen 

In the Paris Rome Turin lace three Morane mono 
planes won entend Two of them otie driven by 
Vedrlnofl and the other by Caget quit the race Andre 
trey however lontlnued He started from the aero 
droUK at Hue on May -Stl» and arrived at Dijon (16- 
miles) the reporting station at 7 11 otloik in the 
evening He resumed hla course at 4 16 A M toward 
I yons arriving there at 7 43 A M covering the 
(llHtann of loxi/j miles In 3 hours 27 minutes At 
S 46 he Btartpd again foi Avignon (127 miles south) 
which place he reafhtd at 12 05 o < lock P M on the 
20th He kft Avignon at fp 35 A M arriving at 
Pt noa hhortly after 6 odnek on the 30th—requiring 
12 lioiirs 45 minutes time 

f»n May "Ist Frc> kft (Jenoa with high hopes of 
ovi rtaklng the UadtTB But In this he w is not auc 
((shTuI At 1 ins he mistook a racecourse doiorated 
with flags for th( San UoHsare aerodrome and he 
Inmkd so hfiiilly that the machine turned lomplete 
Moim rsHiiIiH and was so badly damaged that Frey 
bad to suiil foi a new one from Paris Frev arrived 
In Uoin on Iiim '‘th 

On 1 lu Hda> June 13th tho ( oruinn aviator set out 
to (Liiiiihu ihf tasi log of the Journey He was 
wai m (I Tgalnst the attt nipt but paid no heed to 
w irnliig nn 1 tarted out In spite of the fact that 
other I omiR i iioi s who had Intended to start also 
withdrew on auounl of a throalenlng sky When but 
a short distant I from Home hi omountored heavy fog 
that (oufiistd him und Hoon lost hla way sailing into 
a ti rrlflc storm of rain wind and hall He endeav 
ond to astend ubo\f the c1ond« but his machine 
rerust'd to rise and HudiUnly and unexpectedly It 
swnopeil downward all lontrol of U being lost by 
Frey He wai In tho mountainous country between 
Viterbo and Rome when Ala aeroplaue fell Into a 
ravlna, burying Mm under tbe dabrto. rbf Uii that 


lug Cold etorage at suitable temperatures un 
doubledly Improves certain foodstuffs up to a cer 
Mill point Ibis la osiietlally true In the case of 
fresh meats poultry and fruits Other produits do 
not Improve in storage and after a time begin to 
deteriorate even when kept at temporaturfs whkh In 
hibit to a large extent the ordinary processes of 
fermentation and decay 

The InvcBilgatlons of the United States Department 
of Agriculture on the effect of cold storage on eggs 
poultry and game have been carefully worked out and 
have developed much data which throw a n«w light 
upon the resiiUs of storage at low temperatures In 
general tbe results of the studies show that cold 
storage when properly used Is a very valuable im 
provement in the methods of the fonservation and 
distribution of the food supply and that the term 
cold storage as applied to foods U in no sense a 
mark of Inferiority or low grade 

It Is true that time IlmlU are well established be¬ 
yond which goods should not be kept in storage and 
that if such foods as eggs fish or poultry are held for 
a longer period deterioration at first slight and later 
marked takes place But such time limits are suf 
flclently long to carry the products until the natural 
H( ason of scarcity is past and in fact carrying 
charges Insurance and Interest on tbe money invested 
does not except under most unusual conditions make 
It profitable for the warehouse men to hold goods 
longer 

Food prices have been advancing rapidly and In 
part at least this has been attributed to the Increasing 
practice of holding foodstuffs In storage and because 
of this fact as well as because of the ImpreMlon that 
they are of poor quality cold storage foods are 
viewed with disfavor by the consumer This feeling 
coupled with tbe constantly Increasing tendency to 
throw additional safeguards around tbe food lupply 
has prompted the Introdnctton of cold-storage bills In 
many of the State legislatures In one State at leaati 
namely IndUna* inch a MU has been enaoteA into iat$ 
The MIU up (or oouMoratloa (a tuMoite ittoMi 


4rt44sr fa oMHN; 

gTMt iMik 

ti««« of «old atontvi. m ilM 

limit placed upon jUm iton«e*yM modstnjfel ii ah 
that the passive oC aoMi a law woattf demoMl^ tm 
prodn^ bnaineas and tadtpad of redheteg priosa ah 
food stuffs would Mng a return of tonher oeaddttaha 
of plenty during the season and iomMty ttMmtghont 
the rest of the year 

The Indiana atatnte Is sntiUed Aot te Ow 
protection of tbe pubUo health and the prsfentton •of 
fraud and deception by regulating oodd atdrtfe |hd 
refrigerating warehouses, tho bolding of food prodm^ 
stored therein and the sale of such products,' ft 
requires that foodstuffs which are entered into cold 
storage ahall be mat4ced with the date of entry and 
that when withdraw^ for sale they shall show the 
date of removal All foods products placed m cold 
storage shall be withdrawn at the end of nine montha 
It is provided however that such goods shall he sub¬ 
ject to Inspection as to their sanitary condition and 
that if the goods are found unfit for food they shall 
be destroyed The authorities are furthermore in 
structed to condemn and close any warehouse which 
Is not kept in a sanitary conditions This measure 
does not discriminate against cold storage goods Ip 
favor of goods which have been ao kept but It does 
provide that the purchaser of eggs ponltry or meat 
may know how long the goods have been In stora$[e 
Another section providing that tbe warehouse records 
shall be subject to inspection and so making it pos¬ 
sible to determine the amouM Pfgpods held In stor 
age will have a tendency to rsiilBw the Coo frequent 
practice of speculation in the food supply 

During tbe past year foodstuffs notably eggs and 
meat have commanded very high prices although 
there was in cold storage an adequate supply of both 
products. The fact that the owners of much of these 
gfx>d8 were obliged to sell at a loss and In many In 
etoncee were driven into bankruptcy at the close of 
the season does in no way compensate the consumer, 
who during most of the months of the year paid high 
prices for foodstuffs although following tbe break in 
prices they for a short time were sold below their 
actual value 

(/Old storage Is neceuary to the conservation of 
food products It ts to be hoped that the public will 
Icam to appreciate more than now Its value It 
sboiil 1 be regulated by practical laws which do not 
have lor their purpose the destruction of the business 
but which are intended rather to put a atop to the 
practice of storing foods which are not suitable for 
refrigHration but which have even before entry Into 
storage deteriorated or become unfit for food and to 
BRsure the withdrawal of all goods before they have 
bien bald sufficiently long to undergo partial spoilage 
8u(h legislation will also be of decided benefit to the 
M»ld storage Industry as all products wHl be subject to 
Inspection and to this extent at least the quality of 
cold storage foods will be guaranteed to the consumer 


Snow m RocHoactIvltx 

SoMK Interesting data have hoen gathered In 
France as a r«suU of the study of the radioactivity of 
snow that fell at Boulogne during the past winter 

It has been known for some time that newly fallen 
snow Is radioactive but until the French scientists 
looked Into tbe matter tbe subject waa not examined 
closely 

The investigators announce that snow quickly goth 
ered after Us descent to the earth Is highly radio¬ 
active Radioactivity disappears almost entirely 
after the lapse of two hours however Snow which 
has fallen on the soil appears to retain Us radio¬ 
activity a little longer than that which has come to 
rest upon the roofs of buildlngi 


Prsnoh Idthograpbio PettoUs—Take of talcum 100 
parts soap 83 parts, shellac 70 parts masUc 10 parts, 
lamp black 10 parts The making up of tble mass U 
effected In tbe same manner u described for the 
English pencils 
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